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Warranty 9(b)

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs
on the media will be free from defects in materials and workmanship for a period of three (3) months from the
date of shipment. If any such medium or encoding proves defective during the warranty period, Tektronix will
provide a replacement in exchange for the defective medium. Except as to the media on which this software
product is furnished, this software product is provided "as is" without warranty of any kind, either express or
implied. Tektronix does not warrant that the functions contained in this software product will meet Customer's
requirements or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for this software product
and return this software product and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF
ANY OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS
DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. TEKTRONIX" RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA OR
REFUND CUSTOMER'S PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE
CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT
BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE
POSSIBILITY OF SUCH DAMAGES.






IMPORTANT
READ BEFORE OPERATING EQUIPMENT

This software is provided under license from Tektronix, Inc. Retention of this program for more than thirty (30) days or use of
the program in any manner constitutes acceptance of the license terms.

CAREFULLY READ THE ENCLOSED SOFTWARE LICENSE AGREEMENT. If you cannot agree to the license terms,
promptly contact the nearest Tektronix Field Office for return assistance.

TEKTRONIX SOFTWARE LICENSE AGREEMENT

THE PROGRAM, OR PROGRAMS, ENCODED OR INCORPORATED WITHIN EQUIPMENT, IS FURNISHED SUBJECT TO
THE TERMS AND CONDITIONS OF THIS AGREEMENT. RETENTION OF THE PROGRAM FOR MORE THAN THIRTY
DAYS OR USE OF THE PROGRAM IN ANY MANNER WILL BE CONSIDERED ACCEPTANCE OF THE AGREEMENT
TERMS. IF THESE TERMS ARE NOT ACCEPTABLE, THE UNUSED PROGRAM AND ANY ACCOMPANYING
DOCUMENTATION SHOULD BE RETURNED PROMPTLY TO TEKTRONIX FOR A FULL REFUND OF THE LICENSE FEE
PAID. (FOR INFORMATION REGARDING THE RETURN OF PROGRAMS ENCODED OR INCORPORATED WITHIN
EQUIPMENT, CONTACT THE NEAREST TEKTRONIX SALES OFFICE.)

DEFINITIONS. "Tektronix" means Tektronix, Inc., an Oregon corporation, or local Tektronix’ legal entity that is supplying the
equipment.

"Program" means the Tektronix software product (executable program and/or data) enclosed with this Agreement or included
within the equipment with which this Agreement is packed.

"Customer" means the person or organization in whose name the Program was ordered.
LICENSE. Customer may:

a. Use the Program on a single machine at any one time;

If the Program is provided in connection with a floating-user license, the Program may be used on multiple machines
provided that the user is authorized, and the total number of users at any one time does not exceed the total number of
licensed concurrent users;

c. Modify the Program or merge it with another for use on the single machine; and

d. Copy the Program for archival or backup purposes, provided that no more than one (1) such copy is permitted to exist at
any one time. If the Program is provided in connection with a floating-user license, the Program may be copied onto
multiple machines for use by authorized users.

Each copy of the Program made by Customer must include a reproduction of any copyright notice or restrictive rights legend
appearing in or on the copy of the Program as received from Tektronix.

Customer may not:

a. Use the Program on more than one machine at any one time, unless covered by a floating-user license or separate site
license;

b. Transfer the Program to any person or organization outside of Customer or the corporation of which Customer is a part
without the prior written consent of Tektronix, except in connection with the transfer of the equipment within which the
programs are encoded or incorporated,;

c. Export or re-export, directly or indirectly, the program, any associated documentation, or the direct product thereof, to any
country to which such export or re-export is restricted by law or regulation of the United States or any foreign government
having jurisdiction without the prior authorization, if required, of the Office of Export Administration, Department of
Commerce, Washington, D.C. and the corresponding agency of such foreign government;

d. For object-code Programs only, reverse compile or disassemble the Program for any purpose; or
e. Copy the documentation accompanying the Program.

For Programs designed to reside on a single-machine and support one or more additional machines, either locally or remotely,
without permitting the Program to be transferred to an additional machine for local execution, the additional machines shall be
considered within the definition of "single machine". For programs permitting the Program to be transferred to an additional
machine for local execution, a separate license shall be required for each such machine with which the Program may be used,
or each concurrent user authorized under a floating-user license.



Title to the Program and all copies thereof, but not the media on which the Program or copies may reside, shall be and remain
with Tektronix or others for whom Tektronix has obtained a respective licensing right.

Customer shall pay when due all property taxes that may now or hereafter be imposed, levied or assessed with respect to the
possession or use of the Program or this license and shall file all reports required in connection with such taxes.

Any portion of the Program modified by Customer or merged with another program shall remain subject to these terms and
conditions.

If the Program is acquired by or for an agency of the U.S. Government, the Program shall be considered computer software
developed at private expense and the license granted herein shall be interpreted as granting Customer restricted rights in the
Program and related documentation as defined in the applicable acquisition regulation.

THE PROGRAM MAY NOT BE USED, COPIED, MODIFIED, MERGED, OR TRANSFERRED TO ANOTHER EXCEPT AS
EXPRESSLY PERMITTED BY THESE TERMS AND CONDITIONS.

UPON TRANSFER OF ANY COPY, MODIFICATION, OR MERGED PORTION OF THE PROGRAM, THE LICENSE
GRANTED HEREIN IS AUTOMATICALLY TERMINATED.

TERM. The license granted herein is effective upon acceptance by Customer, and shall remain in effect until terminated as
provided herein. The license may be terminated by Customer at any time upon written notice to Tektronix. The license may be
terminated by Tektronix or any third party from whom Tektronix may have obtained a respective licensing right if Customer fails
to comply with any term or condition and such failure is not remedied within thirty (30) days after notice hereof from Tektronix
or such third party. Upon termination by either party, Customer shall return to Tektronix or destroy, the Program and all
associated documentation, together with all copies in any form.

LIMITED WARRANTY. Tektronix warrants that the media on which the Program is furnished and the encoding of the Program
on the media will be free from defects in materials and workmanship for a period of three (3) months from the date of shipment.
If any such medium or encoding proves defective during the warranty period, Tektronix will provide a replacement in exchange
for the defective medium. Except as to the media on which the Program is furnished, the Program is provided "as is" without
warranty of any kind, either express or implied. Tektronix does not warrant that the functions contained in the Program will
meet Customer's requirements or that the operation of the Program will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the
warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and workmanship within a
a reasonable time thereafter, Customer may terminate the license for the Program and return the Program and any associated
materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PROGRAM IN LIEU OF ANY OTHER
WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPLACE
DEFECTIVE MEDIA, OR REFUND CUSTOMER'S PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO
THE CUSTOMER FOR BREACH OF THIS WARRANTY.

LIMITATION OF LIABILITY, IN NO EVENT SHALL TEKTRONIX OR OTHERS FROM WHOM TEKTRONIX HAS OBTAINED
A LICENSING RIGHT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF OR CONNECTED WITH CUSTOMER'S POSSESSION OR USE OF THE PROGRAM, EVEN IF
TEKTRONIX OR SUCH OTHERS HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.

THIRD-PARTY DISCLAIMER. Except as expressly agreed otherwise, third parties from whom Tektronix may have obtained a
licensing right do not warrant the program, do not assume any liability with respect to its use, and do not undertake to furnish
any support or information relating thereto.

GENERAL. This Agreement contains the entire agreement between the parties with respect to the use, reproduction, and
transfer of the Program.

Neither this Agreement nor the license granted herein is assignable or transferable by Customer without the prior written
consent of Tektronix.

This Agreement and the license granted herein shall be governed by the laws of the state of Oregon.

All guestions regarding this Agreement or the license granted herein should be directed to the nearest Tektronix Sales Office.
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Preface

This manual describes the functions and use of the Tektronix MTS4EA
Compressed Video Analyzer version 4.0. The manual is organized into the
following sections:

®  Section 1: Introduction

®  Section 2: Applications

= Section 3: Software, Hardware and User Prerequisites

®  Section 4: Installation and Licensing

®  Section 5: Compression Standards and File Types

®  Section 6: How to Use the MTS4EA

®  Section 7: Bitstream Syntax Debugging

= Appendix A - Decoder Plugins for MTS4EA

®  Appendix B - Tests of MTS4EA with MPEG-4 Normative and Donated

Bitstreams
= Glossary
" |ndex
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Related Material

Additional documentation, such as ReadMe files, may be included on the
installation CD-ROM.

The following URLSs access the Web sites for the standards organizations listed
(the URLSs listed were valid at the time of writing):

®  MPEG-2 standards (International Organization for Standards)

http://www.iso.ch/

=  DVB standards (European Technical Standards Institute)

http://www.etsi.org/

= ATSC standards (Advanced Television Systems Committee)

http://www.atsc.org/

Product Naming Conventions

Although the order codes for this product are MTS4EAB for the Single local user
license version and MTS4EAF for the Floating license version, the product is
genearally referred to as the MTS4EA.

viii MTS4EA Compressed Video ES Analyzer User Manual
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Manual Conventions

Naming conventions for the interface elements are based on standard Microsoft
Windows naming conventions. Naming conventions for MPEG-2, ATSC, and
DVB structures follow the conventions derived from the referenced standards
documents.

Additionally:
®  Mono-spaced text can indicate the following:

®  Text you enter from a keyboard
Example: Enter the network identity (http://TSMonitor01)

®  Characters you press on your keyboard
Example: Press CTRL+C to copy the selected text.

®  Paths to components on your hard drive
Example: The program files are installed at the following location:
C:\Program Files\Tektronix\

This manual is applicable to all versions of the MTS4EA including the
MTS4EAB (Single local user license) and the MTS4EAF (Floating license).

Number Conventions

Within MTS4EA all numbers are decimal unless they are preceded by 0x, in
which case they are hexadecimal.

For example:
= 16 [decimal] = 16 decimal

" 0x16 [hexadecimal] = 22 decimal

MTS4EA Compressed Video ES Analyzer User Manual iX
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User Manual and Tutorials

The information in this manual is also provided in the MTS4EA Help system
(press F1).

The PDF version of this manual can be also accessed from MTS4EA Help menu
> User manual (PDF).

The PDF version of this manual is provided:

®  Because it is sometimes easier/clearer to navigate through a PDF document
than the standard Windows Help system

®  So that you can easily print out additional copies of the manual
Tutorials are supplied as a separate PDF file accessible through the Help menu.

The PDF version of this manual and the tutorials are also on the installation
CD-ROM.

X MTS4EA Compressed Video ES Analyzer User Manual
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Introduction

Overview

MTS4EA Compressed Video ES Analyzer is a powerful real-time analytical tool
for the investigation of compressed video and audio data that has been encoded
using the H.264/AVC, MPEG-1/2, MPEG-4 (including AAC and HE-AAC),
VC-1, AC-3, H.263+, and H.263 video standards.

MTSA4EA operates as a standalone software application for use on a personal
computer (PC) in a Windows environment. It can also be installed on the
MTS400 MPEG Test Systems.

MTS4EA Compressed Video ES Analyzer is ordered using the following order
codes:

®  MTS4EAB (Single local user license)

= MTS4EAF (Floating license)

MTSA4EA enables the display, analysis, debug, and optimization of the
compression algorithm or equipment:

=  Next generation (VC-1, H.264/AVC, MPEG-4 and 3GPP) and Legacy
(MPEG-2, H.263 and H.263+) CODEC support

"  Frame-by-frame and block-by-block analysis to allow easy CODEC
comparison

®  Easy-to-interpret detailed graphical displays (requires user-installed
Microsoft Excel)

= Comprehensive semantic trace file output to determine block-by-block
encoder decision making

= AV Delay measurement
®  Audio decode and analysis
®  Synchronized audio and video analysis

"  Real-time and non real-time decoding and analysis of compressed video
streams (dependent on PC performance)

MTS4EA Compressed Video ES Analyzer User Manual 1-1
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®  Elementary stream editing

=  Batch mode to allow automated testing

® YUV decoded video output for baseband video analysis
®  Extraction of elementary stream from transport stream

®  Auvailable as Single user local license for PC and Tektronix instruments or
Server-based floating license

1-2 MTS4EA Compressed Video ES Analyzer User Manual
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Applications

The key uses for a next generation compression ES analysis tool are as follows:

Equipment Manufacturers

Semiconductor device designers and manufacturers
Video and audio codec software and hardware developers

STB, PVR, DVD consumer electronics developers for cable, satellite,
terrestrial, and IP applications

Video conferencing and communications equipment developers

Mobile video and audio infrastructure and handset developers

Video Content Transmission and Distribution

CODEC and equipment evaluation and comparison in cable, satellite,
terrestrial, and IP applications

Network operators

Network equipment providers
Application and service providers
Streaming media applications

Broadcasters checking for introduction of AV delay

MTS4EA Compressed Video ES Analyzer User Manual 2-1
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Applications

2-2

Analyze the performance (qualitative and quantitative) of audio and video
compression algorithms, to assist with optimization, comparison, and
evaluation.

Check conformity and correctness of a compressed audio or video bit-stream
against the various standards.

Confirm interoperability between different vendor’s audio and video
compression algorithms.

Provide comprehensive statistics that will enable the informed user to
optimize audio and video compression algorithms.

Display analysis results in text or graphical formats.

MTS4EA Compressed Video ES Analyzer User Manual
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Software, Hardware, and User Prerequisites

Audio Playout

MTS4EA runs under the Microsoft Windows operating system and has been
tested on:

"  Windows XP (Home and Professional)

®  Windows 2000 Professional

MTSA4EA is not supported under any other operating system.

In order to extract and play audio streams in MTS4EA the PC requires an audio
device, correctly configured.

Personal Computer Prerequisites

MTSA4EA will work satisfactorily on relatively modest PC systems (for example
800 MHz).

However, in order to decode and display CIF (Common Intermediate Format)
video streams in real time the following minimum PC configuration is
recommended for MPEG-4 and H.263 format video:

®  Processor speed >1.5 GHz

®  Memory at least 256 MB RAM

®  Screen resolution at least 1024x768

®= 400 MB minimum hard disk space

For H.264/AVC with CIF-size video (and larger) and MPEG-2 with D1-size
video (and larger) the processing requirements are significantly higher and

therefore a higher performance PC is required to display the video in real time:
for these a PC with processor speed of at least 2.5 GHz is recommended.
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When writing trace information to the hard disk, the limiting factor is the speed
of the hard disk (regardless of the video standard), so the faster the better. Also,
the video and Trace files can be large (hundreds of MB) so a large hard disk is
needed:

®  Hard disk speed: at least - 7200 rpm

®  Hard disk size: as required for high-speed access to the video files to be
analyzed plus Trace information

Trace File Writing/RAM disk

The real limitation on speed is when the trace information is being written to
disk. This is the slowest operation; roughly 2 MB to 4 MB of data are written per
video frame for the more extensive trace functions.

For most customers, this is not a problem, but if you want to have the highest
speed when playing video and writing the trace files, a RAM disk can be used.
This uses some of the system memory to emulate a disk drive.

There are a number of software products that offer this functionality; search on
the Internet for ‘RAM disk’.

If a RAM disk is used, a memory configuration of at least 512 MB is
recommended, with approximately 200 MB of RAM reserved for the RAM disk.
This would allow a 200 MB Trace file to be saved on the RAM disk.

MTS400 MPEG Test Systems

User Prerequisites

3-2

You can install the MTS4EA on the Tektronix MTS400 family of MPEG test
systems. The installation procedure is described in the Section 4.

The MTS4EA is sophisticated analysis software, which presents detailed
information relating to the video and audio standards.

It therefore assumes that you understand these audio and video standards in
significant detail and can therefore interpret the information presented by the
MTS4EA.

A list of references are provided (see Compression Standards and File Types,
Section 5).
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MTS4EA Standalone Software Options

Table 3-1: Single License options

Item Option |Description
MTS4EAB Base software with video standard package including: MPEG-4 Simple

Profile, H.263+, H.263, TS extraction, single local user license. Includes
English manual and CD.

PPD Parallel Port software key (dongle) Mandatory

USB USB software key (dongle) and .

LUD  |Add MTS4EA to a current MTS400 MPEG Test mutually exclusive
system Transport Stream Compliance Analyzer
software key, please provide serial number of your
software key with your order.

M4ASP | MPEG-4 Advanced Simple Profile (Levels 0 -5)

M2ML | MPEG-2 Main Profile Main Level and 4:2:2 profile at Main Level

M2HL  [MPEG-2 Main Profile High Level, High Level 1440 and 4:2:2 profile at High
Level

AVCE |H.264/AVC Baseline and Extended Profiles (Levels 1 - 5)

AVCM | H.264/AVC Main Profile (Levels 1 - 5)

AVCH |H.264/AVC High Profile with FRExt (10 bit, 4:2:2:, 4:4:4).
Compatible with MTS4EA version 4.0 and above.

AVDM | AV Delay measurement
Compatible with MTS4EA version 5.0 and above.

VC1 VC-1 (all Profiles, all Levels) and ASF extraction
Compatible with MTS4EA version 4.0 and above.

AUD Audio decode and analysis (incl. MPEG2 Layer 1 & 2, AAC, HE AAC)
Compatible with MTS4EA version 5.0 and above.

SWS First 12 months software subscription.
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Table 3-2: Floating License options

Item Option [Description

MTS4EAF Base software with video standard package including: MPEG-4 Simple
Profile, H.263+, H.263, TS extraction, floating license. Includes English
manual and CD. This includes one license, for additional licenses please
order multiple copies.

PPD Parallel Port software key (dongle) Mandatory

FLT Floating license token for addition to a mutli-icense |and .
floating system at the time of order. mutually exclusive

USB USB software key (dongle)

M4SP | MPEG-4 Advanced Simple Profile (Levels 0 -5)
M2ML | MPEG-2 Main Profile Main Level and 4:2:2 profile at Main Level

M2HL | MPEG-2 Main Profile High Level, High Level 1440 and 4:2:2 profile
at High Level

AVCE |H.264/AVC Baseline and Extended Profiles (Levels 1 - 5)
AVCM  [H.264/AVC Main Profile (Levels 1 - 5)

AVCH |H.264/AVC High Profile with FRExt (10 bit, 4:2:2:, 4:4:4).
Compatible with MTS4EA version 4.0 and above.

AVDM | AV Delay measurement

Compatible with MTS4EA version 5.0 and above.

VC1 VC-1 (all Profiles, all Levels) and ASF extraction
Compatible with MTS4EA version 4.0 and above.

AUD Audio decode and analysis (incl. MPEG2 Layer 1 & 2, AAC, HE AAC)
Compatible with MTS4EA version 5.0 and above.

SWS First 12 months software subscription.
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Table 3-3: Stand alone options

Item

Opt

Description

MTS4EAUP

Upgrades for MTS4EA software including upgrade instructions, and
software key (dongle) upgrade disk. See options for more details.

Upgrade options specific to standalone version

MTS4EAUP |FLUP |Upgrade one current single local user license to floating.

Current MTS4EA must be version 4.0 or above and have identical options.
Not available for MTS4EA installed on an MTS400/430 or AD953A.
If additional floating licenses are required then MTS4EAUP 4EAF

Upgrade and Support options specific to floating version

MTS4EAUP |4EAF |Adds additional floating license to existing floating system.

Base software with video standard package including: MPEG-4 Simple
Profile, H.263+, H.263, TS extraction.

Current MTS4EA must be version 4.0 or above and have identical options.
Not Available

MTS4EAUP |SWS |First 12 months software subscription service when adding an additional
floating license.

MTS4EAUP |SYNC | Synchronization of SWS option to new floating license SWS option,
required when ordering new license on system which is under SWS
agreement, where this SWS has run less than 8 months.

Upgrade and support option for both standalone and floating versions

MTS4EAUP |SWS1 | Software Subscription renewal

MTS4EAUP |UPG |Upgrade to latest version of MTS4EA base software and installed options.

Includes CD and manual (Includes 1 year of software subscription.)

Upgrade options for adding new codecs to either standalone or floating versions

MTS4EAUP

M4SP

MPEG-4 Advanced Simple Profile (Levels 0 -5)

MTS4EAUP

M2ML

MPEG-2 Main Profile Main Level and 4:2:2 profile at Main Level

MTS4EAUP

M2HL

MPEG-2 Main Profile High Level, High Level 1440 and 4:2:2 profile at High
Level

MTS4EAUP

AVCE

H.264/AVC Baseline and Extended Profiles (Levels 1 - 5)

MTS4EAUP

AVCM

H.264/AVC Main Profile (Levels 1 - 5)

MTS4EAUP

AVCH

H.264/AVC High Profile with FRExt (10 bit, 4:2:2:, 4:4:4).
Compatible with MTS4EA version 4.0 and above.

MTS4EAF

AVDM

AV Delay measurement
Compatible with MTS4EA version 5.0 and above.

MTS4EAUP

VC1

VC-1 (all Profiles, all Levels) and ASF extraction
Compatible with MTS4EA version 4.0 and above.

MTS4EAUP

AUD

Audio decode and analysis (incl. MPEG2 Layer 1 & 2, AAC, HE AAC)

Compatible with MTS4EA version 5.0 and above.
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License Types

This chapter describes MTS4EA license types and installation of the MTS4EA
and license server.

MTSA4EA licenses dictate the number of copies of MTS4EA and options that can
be run at once. There are two different types of license: node-locked and floating.

In order to run the MTS4EA software you will need a software key with the
correct license permissions.

NOTE. The software key is very important as it contains the MTS4EA license
and therefore embodies the value of MTS4EA. If the software key is lost, you will
have to purchase another software key, which may be at full list price of the
software.

All options are visible in the installed MTS4EA menus. However, options not
enabled by the license will be unavailable (grayed out). The status and scope of
the license can be checked at any time by clicking on the Help menu option
License manager....

Node Locked License

A node-locked license is locked to a particular PC, that is, MTS4EA will only
run on the PC on which a software key is installed. When using node-locked
licenses, each PC that is to run MTS4EA must have a separate node-locked
license.

Software Key Based Floating License

The floating license uses a software key located on a license server to provide the
license key.

Note the following system requirements:

®  The software key will require a USB connection on the server machine.

"  Alicense server process must be run on the server machine (this process has
modest requirements for CPU load).

=  Clients require TCP/IP access to the server (this could be provided via VPN
between remote sites)
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Floating License Installation

The installation process is license dependent. If the MTS4EA is to be used with a
floating license, the server that is to host the license software must be set up first.

The floating license system enables a single software key (the DES DK2 dongle)
to serve up licenses to multiple users connected over a network. The software key
is preprogrammed with licenses before shipment.

To install the floating license system on the network, you must:
1. Install the DK2 Network Server software on a server (the license server).

2. On every client that is to use the floating license, install the MTS4EA
software that also installs the DK2 client software.

Installing the License Server

A license server hosts the software key, which contains one or more licenses. It is
possible to have several license servers on the network, each with their own
software key, forming a pool of licenses for the clients to use. It is also relatively
easy to have a machine acting as both a server and a client. To allow a machine
to act as a license server, the following procedure should be repeated on each
machine:

3. Select a server machine and connect the software key (either via the USB
port or parallel port depending on software key type).

4. On the server machine, insert the MTS4EA installation CD.

NOTE. When the CD is inserted, the MTS4EA setup screen will be
displayed. Select the Close button at the bottom of the window to terminate
the MTS4EA installation program.

5. Using Windows Explorer, locate and open the DES directory. Run the
program named dnsrv32.exe. During the installation process, accept the
default entries.

6. Reboot the server machine if requested to do so at the end of the installation
process.

7. Open the Control Panel (Windows Start > Settings > Control Panel) and
select the DESkey icon. This will show the DESkey Configuration dialog,
the first two tabs of which are shown in the following illustrations (note the
version numbers shown near the bottom may vary).
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NOTE. For the server installation, the DK2/DK38 tab and the top half of the
Networking tab can be ignored; these refer to the client installation that shares
the same configuration dialog.

DK2 /DK38 | Nobweoeking | File Vessions |
Divee Dipliors
¥ Ensbls B Tronics Compalidy Modd Bemt |

¥ Show Window on ECP Activiy i

I Exchusive Mode
Lisst D2 Version Found: 24 Sdvanced |
Access Method
Seanch oplions .,
¥ Enabls Local DK2 Access € Search Local Fist

¥ Ensbls Netweek DK2 Access % Search Matwork Fist

it D2 Properties Page Version 1.500.20

x| conen 0|

DK2 /OK38  Metworking | Fig Vessions |
- Diestination Servers fos Chendz on this mackars
Machine

Peat |
Tocatost -
*]

Modor | Ed | Femowe | ged |

DE2 Metwork Server senvice conticl

Slop | Service runng

W Stast Sewvenst o syrstem shal

Server Port Number | 3023

DK2 Networking Froperities Page Version B.00.0.41

[ox ]| conen |

8. Select the Networking tab. The field at the bottom labeled Server Port
Number shows the port to be used for communication with any clients; the
default is 3029. Press the OK button to finish.
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However, depending on the policy of your IT department, port 3029 may be
blocked by the network firewall, in which case you will need to consult your
network administrator for another unrestricted port. Enter the new port and
click the Apply button. You may then get a prompt asking about restarting
the server; select Yes — this will stop and start the network server service
using the new port. When the port has been applied, press the OK button to
finish. This does not cause the server to reboot; it only restarts the license
server.

Installing the MTS4EA Software

If the MTS4EA is to be used with a floating license, ensure that the following
information is available:

®  The network identity of the floating license server

" The server port number
(These are set up in the Floating License Installation section.)

9. Insert the MTS4EA installation CD.

NOTE. If the installation process does not start automatically, run setup.exe
from the root directory of the installation CD.

10. At the bottom of the window showing the readme file, click the Install button
to start the installation.

11. Select the required license management option.

MTS4EA setup 3

“Wwhich form of icence management will you be using
for MTS4EAY

" Mode locked [fixed to local machine]

(* Floating [remote server)

a. Select OK to continue.
b. If Node locked is chosen, proceed to step 16.

c. If Floating is chosen, proceed to the next step.
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12. An initial dialog box is shown. Press Next. The DK2 software key driver is
installed.

NOTE. If you have installed the license server on this machine, launching the
client installation may show a dialog box titled DK2 Driver/Server Object that
asks if you want to start the DK2 Network Server - attach the software key and
select Yes.

13. At the end of the driver installation setup, a Network Configuration dialog
box will appear (shown below).

Metwork Configuration

Metworking \

Destination Servers for Clients on this machine

M achine Part
=network names= 3029

|

tonitor Edit Remove |

Dk.2 Metwork. Server service control has been disabled:

The DK2 Hetwork, Server service iz not ingtalled

Dk.2 Metworking Properties Page YWersion 6.00.0.41

(] 4 | Cancel Apply

14. This enables the server(s) installed in the previous section to be added to the
list of machines to query for licenses. If the required license server identity is
not already listed, select Add and enter the required license server network
identity and port number.

NOTE: If the DK2 installer detects a previous installation of the DK2 driver on
this machine, the Network Configuration dialog box will not appear. In this case,
allow the installation to proceed and complete. After installation, open the
DESkey Networking Configuration dialog box (Windows Start > Settings >
Control Panel > DESkey > Networking tab) and proceed as described below.
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If you are installing the MTS4EA client software on the license server, the
server name to add is Tocalhost. This is shown in the Networking Tab
diagram of the DESkey Configuration dialog box in the License Server
section above. The actual name of the machine can be used if preferred.

e

D2 /DK38 Mebwaeking | Fig Vessions |
Deshinabion Servers e Cherdz on this machane

Machune Pext
hd
Montor | Et Beove | pad |

DE2 Nebwork Server serice contiol
Slop 5|:nrl:|:nnr|p

¥ Stan Seever on system sha

Senves Poet Mumber | 3029

D2 Metworking Froperties Page Verson E00L0.41

L‘tKl[:m:zl |!

NOTE. Changes made to the Server list on the Networking tab will only take
effect when the Apply button is pressed.

15. Add all the servers that are to be accessible to this client, and then press the
OK button to close the Network Configuration dialog box.

ask to reboot. Select No, otherwise the MTS4EA installation will not complete

f CAUTION. At this stage, depending on the history of the machine, a prompt may
correctly and need to be rerun.

16. The MTS4EA installation will continue. When finished, reboot the machine.
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Testing the License Server

To ensure that the previous installations were successful, perform the following
steps:

17. Remove any Tektronix DK2 software keys from the client machine and
ensure the server machine has a suitably programmed software key
connected.

18. Run the MTS4EA application using the desktop icon. If it starts, the license
server is functioning correctly. If it does not start or displays “Invalid
Product License” then check the following:

On the server machine, ensure the software key is inserted correctly and the
DK2 Network Server service is running. The latter can be checked by
opening the DESkey Configuration dialog box from the Control Panel. The
Networking tab shows the status of the service - if it is not running, then start
it and try the MTS4EA application again.
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Troubleshooting the License Server

If the service will not start: Reboot the machine and try again. If it still does not
work, it may be a faulty or disabled port. For a USB software key, check the
Device Manager for a DESkey entry. (Open the Windows Control Panel, select
the System icon, on the Hardware tab click the Device Manager button. Any
problem will show up as a yellow triangle next to the DESkey entry.) For a
parallel port software key, check that the port is enabled in the machine's BIOS
settings. Try a different port connection if more than one is available.

It could also be a faulty software key, try connecting the software key to the
client machine and run the MT4EA software again (ensure the Enable Local DK2
Access checkbox is selected in the DK2/DK38 tab of the DESkey configuration
dialog box). If this works, the software key is working, so try another server
machine. If this does not work, contact Tektronix Customer Support.

If the service will start but the mts4ea will not run: Check with the network
administrator that the port being used is not being blocked by a firewall. If it is
either get it unblocked or choose another port, changing it in both the server and
all clients; remember to press Apply in the associated dialog boxes before closing
them.

On the client machine, check the machine name entered in the client server list is
present and correct. If you entered it manually, try navigating to it using the
Browse feature to confirm that it is correct.

Check that the port number specified by the server is the same as the port number
specified in the client’s server list.

On the client machine, ensure the Enable Network DK2 Access checkbox is
ticked on the DK2/DK38 tab of the DESkey Configuration dialog (see page 4-3).

4-8 MTS4EA Compressed Video ES Analyzer User Manual



Compression Standards and
File Types






-/ |
Compression Standards and File Types

This chapter gives:

®  Adescription of the standards (and elements within those standards), that
MTSA4EA supports, both video and audio

®  The file types MTS4EA can work with, both video and audio

®  The exact titles and numbers of the standards on which the MTS4EA is
based

Supported Video Compression Standards
The video compression standards supported in this version of the MTS4EA are:
=  H.264/AVC
"= VC-1
"  MPEG-4 Part 2
" MPEG-2 Part 2

" H.263+, H.263

The MTS4EA will open container files (containing the above types of video):

= MPEG-2 Transport Stream (H.264/AVC, VC-1 Advanced profile, MPEG-2
Program Stream, MPEG-2 Packetized Elementary Stream, MPEG-2
Elementary Stream only)

"  MP4 (MPEG-4 Part 2, H.263 Baseline only and H.264)

3GPP (MPEG-4 Part 2, H.263 Baseline only and H.264)

VOB/MPEG-2 Program Stream (MPEG-2 only)
®  Microsoft ASF files

= RCV files
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5-2

The MTS4EA will also open uncompressed video files: see Opening an
Uncompressed Video File (any File Extension) in the How to Use the MTS4EA
section for more information.

The MTS4EA will also open audio files of the standards given in Supported
Audio Compression Standards on page 5-9, and container files that have these
types of audio within them.

NOTE. Not all container files support all types of audio listed under Supported
Audio Compression Standards on page 5-9, see also Permitted Audio
Types/Format on page 5-19.

H.264/AVC

This version of MTS4EA supports the following elements of the H.264/AVC
standard (see Reference [13] under Standards References on page 5-21).

H.264/AVC Profiles, Levels. The following Profiles and Levels are supported:
®  Baseline Profile

®  All Levels from 1 to 5.1 inclusive
®  Extended Profile

®=  All Levels from 1 to 5.1 inclusive
®  Main Profile

®  All Levels from 1 to 5.1 inclusive
®  High Profile

®=  All Levels from 1 to 5.1 inclusive
®=  High 10-bit Profile

®  All Levels from 1 to 5.1 inclusive
®  High 4:2:2 Profile

®=  All Levels from 1 to 5.1 inclusive
®  High 4:4:4 Profile

= All Levels from 1 to 5.1 inclusive
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H.264/AVC Tools. (See Reference [13] under Standards References on page 5-21
for a description of these tools.)

All tools are supported, as permitted in the H.264/AVC standard, listed below.

Tool Baseline Extended Main High High 10 High High
4:2:2 4:4:4
Profile and level indications:
profile_idc 66 88 77 100 110 122 144
constraint_set0_flag 1 Oorl Oorl Oorl Oorl Oorl Oorl
constraint_setl_flag Oorl Oorl 1 Oorl 1 1 1
constraint_set2_flag Oorl 1 Oorl Oorl Oorl Oorl Oorl
constraint_set3_flag Oorl Oorl Oorl 0 0 0 0
level_idc 10-51 10-51 10-51 10-51 10-51 10-51 10-51
Slice types:
| Yes Yes Yes Yes Yes Yes Yes
P Yes Yes Yes Yes Yes Yes Yes
B No Yes Yes Yes Yes Yes Yes
SP No Yes No No No No No
S| No Yes No No No No No
NAL unit types: Yes Yes Yes Yes Yes Yes Yes
1 - coded slice of a non-IDR picture No Yes No No No No No
2 - coded slice data partition A No Yes No No No No No
3 - coded slice data partition B No Yes No No No No No
4 - coded slice data partition C Yes Yes Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes Yes Yes
6 - supplemental enhancement information Yes Yes Yes Yes Yes Yes Yes
7 - sequence parameter set Yes Yes Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No Yes No No No No No
interlace (frame_mbs_only_flag) No Yes Yes Yes Yes Yes Yes
(L21-47) (L2.1-41) (L1-2& (L1-2 (L1-2 (L1-2
42-51) | &4.2-51) &4.2-51) &42-51)
arbitrary slice order Yes Yes No No No No No
slice groups (num_slice_groups_minus1) 1-8 1-8 1 1 1 1 1
redundant coded pictures
(redundant_pic_cnt_present_flag) Yes Yes No No No No No
Weighted prediction:
weighted_pred_flag 0 =0 =0 =0 =0 =0 =0
weighted_pred_idc 0 =>0 =>0 =>0 =>0 =>0 =>0
Entropy coding (entropy_coding_mode_flag):
CAVLC
CABAC Yes Yes Yes Yes Yes Yes Yes
No No Yes Yes Yes Yes Yes
B frames:
direct_8x8_inference_flag n/a 1 0(L1-2.2) 1(L3-5.1) 1(L3-5.1) 1(L3-5.1)
1(L3-5.1) 1(L3-
5.1)
MinLumaBiPredSize n/a 8x8 8x8 8x8 8x8 8x8
L3.1-51 L3.1-5.1 8x8 L3.1-51 L3.1-51 L3.1-51
L3.1
5.1
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Tool Baseline Extended Main High High 10 High High
4:2:2 4:4:4

Fidelity range:

chroma format (chroma_format_idc) 0 0 0 0-1 0-1 0-1 0-3

bit depth (bit_depth_luma_minus8, 0 0 0 0 0-2 0-2 0-4

bit_depth_chroma_minus8)

transform bypass 0 0 0 0 0 0 Oorl

(gpprime_y_zero_transform_bypass_flag)

No = not allowed; n/a = not applicable

VC-1

This version of MTS4EA supports the following elements of the VC-1 standard
(see Reference [17] under Standards References on page 5-21).

VC-1 Profiles, Levels. The following Profiles and Levels are supported (this is all
Profiles and all Levels):

®  Simple Profile:
" Low
" Medium

®  Main Profile:

= |ow
= Medium
"  High

= Advanced Profile:

= LO
= L1
" L2
" L3
" L4
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MPEG-4

This version of MTS4EA supports the following elements of the MPEG-4
standard (see Reference [1] under Standards References on page 5-21).

NOTE. The MTS4EA support for MPEG-4 has been updated to the 2004 version
of the MPEG-4 standard, which has a number of differences from the previous
version.

MPEG-4 Profiles, Levels. The following Profiles and Levels are supported:
®=  Simple Profile:

®= Level 0 (see note below)

= levell
= Level 2
= Level 3

®  Advanced Simple Profile:

®  LevelO
" Levell
" Level 2
" Level3

= Level 3b (see Reference [6], Standards References on page 5-21)
" Level4
" Level5

®  Main Profile:

= level 2

NOTE. Level 0, which is not in the MPEG-4 Standard Reference [1] (see
Standards References on page 5-21), is an addition to Simple Profile. Level 0 is
targeted at mobile applications: for example, with a maximum picture size of
QCIF and maximum frame rate of 15 frames per second.
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MPEG-4 tools. (See the following standard for a description of the MPEG-4 tools:
MPEG-4 Part 2 (Visual), Reference [1] Table 9-1.)

For MPEG-4 Simple Profile, Advanced Simple Profile and Main Profile, the
following tools are supported:

Tool

Simple
Profile

Advanced
Simple
Profile

Main Profile

Basic:
I-VOP
P-VOP
AC/DC prediction
4 Motion Vectors
Unrestricted Motion Vectors

Y

Short header

Error resilience:
Slice Resynchronization
Data Partitioning
Reversible VLC

B-VOPs

Method 1/Method 2 quantization

Global Motion Compensation:
Mode 0
Mode 1
Mode 2
Mode 3

Quarter Sample Motion
Compensation (quarter pel)

Y

Interlace

Y
(L4, 5 only)

Means that this tool is not allowed in the profile concerned.

NOTE. MPEG-4 Simple Profile Short Header is decoded by MTS4EA as H.263

Baseline, as defined by the

MPEG-4.
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The following additional tools are not supported for Main Profile:
"  P-VOP based temporal scalability:
"  Rectangular
= Arbitrary shape
"  Binary shape
®  Gray shape

= Sprite

MPEG-2

This version of MTS4EA supports the following elements of the MPEG-2
standard (see Reference [14] under Standards References on page 5-21).

MPEG-2 Profiles, Levels. The following Profiles and Levels are supported, subject
to the restrictions given under Permitted Audio Types/Format on page 5-19.

®  Main Profile:

®  Main Level

®  High Level

=  High Level 1440
"  4.2.2 Profile:

®  Main Level

®  High Level

MPEG-2 tools. For MPEG-2 Main Profile at Main Level, at High Level and at
High Level 1440, the following tools are supported:

Tool Main Level High Level High Level 1440
I-frames Y Y Y
P-frames Y Y Y
B-frames Y Y Y
Field-coded pictures (Interlaced) Y Y Y
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5-8

Tool Main Level High Level High Level 1440

Frame-coded pictures: Y Y Y

With field or frame order
MacroBlocks

Layers: Y Y Y
GOP
Picture
Slice
MacroBlock
Block

NOTE. Higher syntactic structures are also supported within MTS4EA - PES
and VOB - see MPEG-2 Higher Syntactic Structures on page 5-13.

H.263+, H.263

The following H.263 standards are supported:

= H.263 baseline standard (Reference [2] under Standards References on
page 5-21).

= H.263+ (see Reference [2] under Standards References on page 5-21),
including Annexes:

® A Inverse transform accuracy specification
®  B: Hypothetical reference decoder

®  C: Considerations for Multipoint

®  D: Unrestricted Motion Vector mode

®  F: Advanced Prediction mode

® | Advanced Intra Coding mode

= J: Deblocking filter mode

®  K: Slice Structured mode

®  S: Alternative Inter VLC mode

®  T: Modified Quantization mode

No other annexes are supported.
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Supported Audio Compression Standards

MPEG-1 Part 3 audio

MTSA4EA supports audio extraction and playout. MTS4EA also supports audio
stream analysis functionality for all supported standards except Dolby Digital
(AC-3). Supported standards are:

®  MPEG-1 Part 3 audio
(References [23] in Standards References on page 5-21)

®  MPEG-2 Part 3 audio
(References [19] in Standards References on page 5-21)

" MPEG-2 Part 7 AAC
(Reference [20] in Standards References on page 5-21)

"  MPEG-4 Part 3 audio
(Reference [21] in Standards References on page 5-21)

®  Dolby Digital (AC-3)
(Reference [25] in Standards References on page 5-21)

MTSA4EA also supports audio files in the following container formats:

"  MPEG-4 Part 3 ADTS files
(Reference [22] in Standards References on page 5-21)

" MPEG-4 Parts 1 and 14
(References [11] and [24] in Standards References on page 5-21)

®  MPEG-2 Transport, Program, PES streams
(Reference [15] in Standards References on page 5-21)

= 3GPP (Reference [12] in Standards References on page 5-21)

MTSA4EA supports the MPEG-1 Part 3 audio standard, as defined in Reference
[23] in Standards References on page 5-21. MTS4EA supports the following
layers of this standard:

"= Layerl

= Layerll

MTS4EA supports monophonic and stereophonic streams in this standard.
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MPEG-2 Part 3 audio

MTS4EA supports the MPEG-2 Part 3 audio standard, as defined in Reference
[19], Standards References on page 5-21. MTS4EA supports the extension of
MPEG-1 part 3 audio to LSF (Low Sampling Frequency) for the following

layers:
= Layerl
= Layerll

MTS4EA supports monophonic and stereophonic streams in this standard.

MPEG-2 Part 7 AAC audio

MTSA4EA supports the MPEG-2 Part 7 AAC audio standard, as defined in
Reference [20], Standards References on page 5-21. MTS4EA supports the
following profiles of this standard:

= Main
®  LC (Low Complexity)

®  LTP (Long Term Prediction)

MTS4EA supports monophonic and stereophonic streams in this standard.

MPEG-4 Part 3 audio
MTSA4EA supports the MPEG-4 Part 3 audio standard, as defined in Reference
[21], Standards References on page 5-21. MTS4EA supports the following
profiles of this standard:
®  Main
®  LC (Low Complexity)
®  LTP (Long Term Prediction)

" HE-AAC (High Efficiency, ‘AAC plus’), low complexity profile with SBR
(Spectral Band Replication)

MTS4EA supports monophonic and stereophonic streams in this standard.
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MPEG-4 Part 3 ADTS files

MTSA4EA supports the Audio Data Transport Stream (ADTS) for AAC audio, as
defined in Reference [22], Standards References on page 5-21.

Permitted Video Types/Formats
MTSA4EA analyzes and displays many file types, such as:
" Video files containing video Elementary Streams

= Container files, such as ASF files, RCV files, MP4/3GPP files, MPEG-2
Transport Streams, and MPEG-2 Program streams, which include video,
audio and other data

®  MTS4EA Trace files (which have a .vpt file extension)

=  Uncompressed video files, such as YUV, RGB or grayscale color models, 8-
16 bit sample depth, various chroma sub-sampling formats

®"  Any data file, using MTS4EA HexView (hexadecimal file viewer, on the
Analysis menu)

The primary analysis functions of MTS4EA are performed on video Elementary
Streams, and features are provided to extract these from within container files
such as MP4 and 3GPP files.

Microsoft ASF Files

ASF files typically contain video, audio and other data. An ASF file can contain
more than one video stream. See Reference [18] in Standards References on
page 5-21.

RCV Files

RCV files contain video in the VC-1 format. See Reference [17] in Standards
References on page 5-21

MP4 Files

MP4 files typically contain video, audio and other data. An MP4 file can contain
more than one video stream; these streams can be located consecutively or split
up in many areas of the MP4 file.

The MP4 files that the MTS4EA analyzes should conform to the relevant part of
the MPEG-4 standard — Reference [11] in Standards References on page 5-21.
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By default, the MTS4EA looks for MP4 files with an .mp4 file extension,
although any file name can be used: MTS4EA will determine that it is an MP4
file by looking through the file contents.

The video streams can be extracted from the MP4 file and analyzed directly, or
extracted and analyzed later. For information on opening MP4 files, extracting
and saving the video streams (see Open Stream in the How to Use the MTS4EA
section). The structure of the MP4 file can be examined, using the View file
structure... option in the Analysis menu (see View file structure in the How to
Use the MTS4EA section for more information).

3GPP Files

3GPP files are a subset of MPEG-4 files, with an indicator in the file to denote
that it is a 3GPP file.

3GPP files should conform to the standard concerned — Reference [12] in
Standards References on page 5-21.

By default, the MTS4EA looks for 3GPP files with a .3gp file extension,
although any file name can be used: MTS4EA will determine that it is a 3GPP
file by looking through the file contents.

The video streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as MP4 files. For information on
opening 3GPP files and extracting and saving the video streams, see Open
Stream in the How to Use the MTS4EA section.

The structure of the 3GPP file can be examined, using the View file structure...
option in the Analysis menu (see View file structure in the How to Use the
MTS4EA section for more information).

MPEG-2 Transport Stream Files

MPEG-2 Transport Streams typically contain video, audio, and other data. An
MPEG-2 Transport Stream can contain more than one video stream - in fact
hundreds or more; these streams can be located largely consecutively in the
Transport Stream packets or split up in many areas of the Transport Stream.

Transport Streams with 188 bytes per packet, 196 bytes per packet, 204 bytes per
packet and 208 bytes per packet can be analyzed.
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MPEG-2 Higher Syntactic Structures

MPEG-2 Program Stream and PES files. An MPEG-2 Program Stream contains one
or more Packetized Elementary Streams (PES), with a common time base. (The
Program Stream is designed for use in a relatively error-free environment.)

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard,
Reference [15] in Standards References on page 5-21.

A Program Stream can contain a complete Elementary Stream, or it can contain
only part of an Elementary Stream.

MTS4EA will open MPEG-2 Program Stream files (typically with a file
extension of .mpg) and display the structure of the Program Stream, such as the
PES packets inside.

In accordance with the MPEG-2 standard (see Reference [15] in Standards
References on page 5-21), the Program Stream file will start with a 32-bit start
code: 0x000001ba, 0000 0000 0000 0000 0000 0001 1011 1010.

MPEG-2 VOB files (DVD). VOB files are used on a DVD to store the video and
audio; a VOB contains a Program Stream.

A single video Elementary Stream (for example, a movie) is usually distributed
among a number of VOB files.

NOTE. You can specify the different VOBs that contain a single Elementary
Stream, so that the MTS4EA can extract the Elementary Stream from the
different VOBs.

MTS4EA will open MPEG-2 VOB files (typically with a file extension of .vob)
and display the structure of the Program Stream, such as the PES packets inside.

See Reference [16] in Standards References on page 5-21.

NOTE. When opening a VOB, there is no requirement that the VOB begins with
an I-frame. In this situation, the video will not display correctly until an I-frame
is reached.

Encrypted (scrambled) VOBs cannot be opened.

MTS4EA Compressed Video ES Analyzer User Manual 5-13



Compression Standards and File Types

Uncompressed Video File Format

The general uncompressed video file format is as follows:
®  No headers of any kind (no file or frame headers)

=  Concatenated planar image data

®  Row raster order (top picture row first)

" Unsigned samples

For 8-bit sample depth:

" One byte per sample

For 9-16 bit sample depth:
®  Two bytes per sample

= Both little- and big-endian byte orders supported
For YUV format:

®  Concatenated Y, U and V planes
= Uand V planes sub-sampled as required
® Y plane samples are unsigned

= Uand V plane samples are unsigned with a DC offset of 2", where n is the
chroma sample bit depth

For RGB format:

®  Concatenated R, G and B planes

For grayscale format:

®  Luma plane only
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Compressed Video File Format

The formats of the raw compressed video data files (for example called
Elementary Streams, typically with a file extension of .m4v or .cmp in MPEG-4)
that MTS4EA analyzes are defined in the relevant standards. Proprietary file
formats are not supported.

This means that the compressed video file to be analyzed should not be an AVI
file (which puts a wrapper around the encoded video and audio).

The compressed video elementary stream file cannot contain audio, although the
original container file (such as MP4 or 3GPP) may have contained audio.

Once the video is extracted, the MTS4EA will automatically determine the
format of the compressed video in the file by searching through the video and
looking for the appropriate start codes. Accordingly, the file name does require a
particular file extension to be decoded correctly.

H.264/AVC Byte Stream file format. In accordance with the H.264/AVC standard
(see Reference [13] in Standards References on page 5-21), the video file must
start as given in the following diagram.

The abbreviations mean:

AU access_unit_delimiter_rbsp_nal_unit
SPS  sequence_parameter_set_nal_unit
PPS  picture_parameter_set_nal_unit

Start of Bitstream

[ [ ]
:Byte stream: Byte strea
; NAL unit : NAL unit

Byte stream Byte stream
NAL unit NAL unit

v

AU

A

Zero or more byte stream NAL units of type Filler and/or Reserved may be inserted at these points.
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For example, if the bitstream does not contain the optional items at the start then
the first six bytes in an Extended profile byte stream file will be:
00 00 00 01 67 58 (all values in hexadecimal)

VC-1 Advanced Profile and Elementary Stream file format. Within the VVC-1 standard
(see Reference [18] in Standards References on page 5-21), only the Advanced
Profile can exist as a separate Elementary Stream. (The Simple and Main Profiles
are required to be part of a container file - such as RCV, ASF or MPEG-2 TS - so
that the required header information is stored.)

MTS4EA fully supports the VC-1 implementations of the Simple, Main and
Advanced Profiles in each standard.

(See the standards in Reference [17] in Standards References on page 5-21 for
details of the start codes and syntax permissible for each of these.)

MPEG-4 Elementary Stream file format. In accordance with the MPEG-4 standard
(see Reference [1] in Standards References on page 5-21), the file will start with
a valid header start code that contains configuration information such as:

visual_object_sequence_start_code (0xB0)

or visual _object _start code (0xB5)

or video object layer_start _code (0x20 - Ox2F)

or video_object_start_code (0x00 - Ox1F)

For MPEG-4 Short Header video there is no header code other than the 22-bit
start code:

" video_plane_with_short_header() (see below)

The start codes actually used will vary from one stream to another.

These start codes (except Short Header) may be followed by further
configuration data until the start code for the video data is reached, which must
start with one of the following functions:

®  Group_of _VideoObjectPlane() start code: 0xB3

"  VideoObjectPlane() start code: 0xB6

See the MPEG-4 standard Reference [1] (in section 6.1.2) in Standards
References on page 5-21 for more information.

Note the entry points MeshObject() and fba_object() also given in
section 6.1.2 of the MPEG-4 standard are not supported, but also these are non-
allowable tools in the Profiles and Levels supported by MTS4EA.
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This means that for
®  Group_of _VideoObjectPlane()

"  VideoObjectPlane ()

the 24 bits in the video file before the start code must be the Start Code Prefix, :
0000 0000 0000 0000 0000 0001. This is then followed by the 8-bit start code
value.

However, for

" video _plane_with_short_header()

the first 22 bits in the video stream are the same as for H.263+ and H.263 (see
below).

MPEG-2 Elementary Stream file format. In accordance with the MPEG-2 standard
(see Reference [15] in Standards References on page 5-21), the Elementary
Stream file will start with a 32-bit start code:

Hex: 0x000001b3; Bin: 0000 0000 0000 0000 0000 0001 1011 0011.

H.263+, H.263 file format. The first bits in an H.263+/H.263 compressed file
should be the 22-bit PSC (Picture Start Code): 0000 0000 0000 0000 1000 00.

Source Video Format

The above means that when the video was encoded, the uncompressed source
format of the video file to be encoded should have been YUV 4:2:0 - that is, with
4 bytes of Y data (luminance) for every 1 byte of U and 1 byte of V data (color
differences). (The color difference data is sub-sampled by 2 in horizontal and
vertical directions.)

For H.264/AVC High Profiles, the following alternative image formats are
also supported:

" YUV, RGB or grayscale color models
=  Alternative YUV chroma sub-sampling: 4:2:0, 4:2:2, or 4:4:4

®  Alternative image sample bit depths: from 8 to 12 bits

It is up to the encoder to take the input data and order it correctly, so
that in the compressed bitstream, the pixel data must appear with the top
left pixel first, followed by the pixel to the right. If the video data
stream input to the encoder does not follow this order then it is up to the
encoder to re-arrange the data order.
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Video Image Size

The maximum size of the video images that can be analyzed within MTS4EA is
effectively up to 16384x16384 pixels.

For each standard, there is a maximum size and within this limit, MTS4EA will
analyze video to the maximum size allowed in the video standard concerned, for
example:

® 4096 pixels wide x 2304 pixels high in H.264/AVC

® 1920 pixels wide x 1088 pixels high in MPEG-2 Main Profile @ High Level

There is no minimum size.

Video File Size

The maximum video file size that can be analyzed is effectively limited only by
the disk space on your computer (the limit to the size is actually 1 million
Terabytes [2°°] or 1 billion Gigabytes).

MTS4EA will open the first part of the video file and start playing and analyzing
this immediately if possible: in some cases, MTS4EA must search through a
certain amount of the file before there is sufficient data for display.

In addition, the results from analysis of the input video file are cached in
MTS4EA memory in the Step-back buffer. If the results for the section of video
to be displayed/analyzed are not in the cache then this is indicated on-screen and
MTS4EA will then pause while loading the relevant data in the cache.
PAL/NTSC

Both PAL and NTSC format video can be analyzed with MTS4EA.
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Permitted Audio Types/Format

Audio is supported under the following container formats, as described in the
previous section;

®  MPEG-4 Part 3 ADTS files

®  MPEG-2 Transport Stream, Program Stream, Packetized Elementary Stream

(PES)
= 3GPP
= MP4

MPEG-2 Transport Stream files

MPEG-2 Transport Streams typically contain video, audio and other data. An
MPEG-2 Transport Stream can contain more than one media stream - in fact
hundreds or more; these streams can be located largely consecutively in the
Transport Stream packets or split up in many areas of the Transport Stream.

Transport Streams with 188 bytes per packet, 196 bytes per packet, 204 bytes per
packet and 208 bytes per packet can be analyzed.

MPEG-2 Program Stream and PES files

An MPEG-2 Program Stream contains one or more Packetised Elementary
Streams (PES), with a common time base. (The Program Stream is designed for
use in a relatively error-free environment.)

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard
(see Reference [15] in Standards References on page 5-21).

A Program Stream can contain a complete Elementary Stream, or it can contain
only part of an Elementary Stream.

The MTS4EA will open MPEG-2 Program Stream files (typically with a file
extension of .mpg) and display the structure of the Program Stream, such as the
PES packets inside.

In accordance with the MPEG-2 standard (see Reference [15] in Standards
References on page 5-21), the Program Stream file will start with a 32-bit start
code: 0x000001BA, for example, 0000 0000 0000 0000 0000 0001 1011 1010
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3GPP files

3GPP files are a subset of MPEG-4 files, with an indicator in each 3GPP file to
denote that it is a 3GPP file.

3GPP files should conform to the standard concerned (see Reference [12] in
Standards References on page 5-21).

By default, the MTS4EA looks for 3GPP files with a .3gp file extension,
although any file name can be used; the MTS4EA will determine that it is a
3GPP file by looking through the file contents.

The audio streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as for MP4 files. For information on
opening 3GPP files, extracting and saving the audio streams see the How to Use
the MTS4EA section.

The structure of the 3GPP file can be examined, using the View file structure...
option on the Analysis menu: see the How to Use the MTS4EA section for more
information.

MP4 files

MP4 files typically contain video, audio and other data. An MP4 file can contain
more than one video stream; these streams can be located consecutively or split
up in many areas of the MP4 file.

The MP4 files that the MTS4EA analyzes should conform to the relevant part of
the MPEG-4 standard
(see Reference [11] in Standards References on page 5-21).

By default, the MTS4EA looks for MP4 files with an .mp4 file extension,
although any file name can be used; the MTS4EA will determine that it is an
MP4 file by looking through the file contents.

The audio streams can be extracted from the MP4 file and analyzed directly, or
extracted and analyzed later. For information on opening MP4 files and
extracting and saving the audio streams see the How to Use the MTS4EA section.

The structure of an MP4 file can be examined, using the View file structure...
option on the Analysis menu; see the How to Use the MTS4EA section for more
information.
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Standards References
[1]

2]
[3]
[4]
[5]

[6]

[7]
[8]

[9]

[10]

[11]

[12]

[13]

MPEG-4 Part 2 (Visual): standard number ISO/IEC 14496-2:2004; I1SO
title: Information technology - Coding of audio-visual objects: Part 2:
Visual, 3rd Edition 2004-06-01; plus 14496-2:2004 Technical
Corrigendum 1 Published 2004-06-15

H.263: Video Coding for Low Bit Rate Communication. International
Telecommunication Union (ITU) 1998

H.261: Video Codec for AudioVisual Services at px64 kbit/s.
International Telecommunication Union (ITU) 1994

MPEG-4 Video Verification Model version 18.0: document reference
number ISO/IEC JTC1/SC29/WG11 N3908 dated January 2001

MPEG-4 Part 2 (Visual) ISO/IEC 14496-2 Amendment 2, 2002-02-01:
Streaming video profile (contains Advanced Simple Profile)

MPEG-4 Part 2 (Visual) ISO/IEC 14496-2:2001 Final Draft Amendment
3 FDAM 3:2003(E): New levels and tools for MPEG-4 visual (contains
Advanced Simple Profile Level 3b)

MPEG-4 Part 2 (Visual) ISO/IEC 14496-2 Microsoft reference software:
FDAM1-2.3-001213 version 2 dated July 3rd 2000

MPEG-4 Part 4 (Conformance Testing) ISO/IEC Study of CD 14496-4
N3067 1999-03-18, Visual clause w3067_4(v)

MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4
Normative I1SO bitstreams dated 05/11/2001, specified in sections 4.5.3.1
and 4.5.7 of Reference [8]

MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4
Donated bitstreams dated 14/07/2000, referred to in section 4.5.8 of
Reference [8]

MPEG-4 Part 1 (Systems) ISO/IEC 14496-1: Information technology -
Coding of audio-visual objects: Part 1: Systems, 3rd Edition dated March
2002

3rd Generation Partnership Project; Technical Specification Group
Services and System Aspects; Transparent end-to-end Packet-switched
Streaming Service (PSS); Protocols and codecs (Release 5); reference
3GPP TS 26.234 V/5.5.0 (2003-06)

H.264/AVC Standard ISO/IEC 14496-10 (First Edition 2003-12-01):
Information technology - Coding of audio-visual objects - Part 10:
Advanced video coding with document JVT-KO051 "Version 3 of
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H.264/AVC" dated 9 June 2004 (errata and Fidelity Range Extensions)
and document JVT-L047d8 "Draft Text of H.264/AVC Fidelity Range
Extensions Amendment” (AVC Amendment 1 Fidelity Range
Extensions, Draft) dated 28 August 2004

[14] MPEG-2 Part 2 (Visual): ISO/IEC 13818-2 Second edition 2000-12-15
(2000 E): Information technology - Generic coding of moving pictures
and associated audio information: Video with Amendment 1: Content
description data (2001-12-15, corrected version 2002-08-01) and
Technical Corrigendum 1 (published 2002-03-01)

[15] MPEG-2 Part 1 (Systems): ISO/IEC 13818-1 Second edition 2000-12-01
(2000 E): Information technology - Generic coding of moving pictures
and associated audio information: Systems with Amendment 1: Carriage
of metadata over ITU-T Rec. H.222.0 | ISO/IEC 13818-1 streams (2003-
08-01, corrected version 2003-10-15) and Technical Corrigendum 1
(published 2002-03-01) and Technical Corrigendum 2 (published 2002-
12-01) and Amendment 3 Transport of AVC video data over ITU-T Rec.
H222.0/ ISO/IEC 13818-1 streams, dated 2004-11-01

[16] DVD Standard for Video: DVD-Video Book Part 3: Video Specifications
vl.l

[17]  SMPTE "Proposed SMPTE Standard for Television: VC-1 Compressed
Video Bitstream Format and Decoding Process"” committee draft 2,
revision 1, reference number SMPTE CD xxxM (otherwise referred to as
VC-1)

[18]  Advanced Systems Format (ASF) Specification: revision 01.20.02;
Microsoft Corporation, June 2004

[19] MPEG-2 audio: ISO/IEC 13818-3:1998 Information technology --
Generic coding of moving pictures and associated audio information --
Part 3: Audio

[20] MPEG-2 AAC: ISO/IEC 13818-7:2004 Information technology --
Generic coding of moving pictures and associated audio information --
Part 7: Advanced Audio Coding (AAC)

[21] MPEG-4 AAC (AAC plus): ISO/IEC 14496-3:2001 Information
technology -- Coding of audio-visual objects -- Part 3: Audio plus
Cor1:2002, Cor1:2004, Cor2:2004, Amd1:2003, Amd2:2004, Amd3

[22] HE AAC codecs: ISO/IEC 14496-3:2001 Information technology --
Coding of audio-visual objects -- Part 3: Audio plus Cor1:2002,
Corl1:2004, Cor2:2004, Amd1:2003, Amd2:2004, Amd3

[23] MPEG-1 audio: ISO/IEC 11172-3:1993 Information technology —
Coding of moving pictures and associated audio for digital storage media
at up to about 1.5Mbit/s — Part3: Audio
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[24] MPEG-4 Part 14: ISO/IEC 14496-14:2003 Information technology --
Coding of audio-visual objects -- Part 14: MP4 file format

[25] Digital Audio Compression Standard (AC-3) ATSC A/52, (1995-12)
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Y A
How to Use the MTS4EA

This chapter:

Describes the elements of MTS4EA display window (see Window Elements
on page 6-2)

Tells how to start using MTS4EA display (see Starting to Use the on page
6-3)

Describes each of the menu items in detail and how to use them (see Main
Menu on page 6-13)

Explains the icon toolbars, below the main menu (see Icon Toolbars on page
6-271)

Explains the context-sensitive toolbars, which appear depending upon the
video standard used and/or the actions being performed (see
Context-sensitive Toolbars/Tooltips on page 6-275)

Explains the information provided on the status bar (see Status Bar on page
6-278)

Lists the shortcut keys, such as Ctrl+A to Pause/Frame Advance one frame
(see Ctrl Shortcut Keys on page 6—280)

Explains the use of the Alt key to select menu items (see Alt Menu Keys on
page 6-281)

Explains the use of the command line/batch mode (see Command
Line/Batch Mode Options on page 6—286)
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Window Elements

- ——
® MTS4EA - MPEG4 Example - Window Car - [Video View: MPEG4 Example - Window Car] =13
/v @ File Play Overlay Analysis Edit Alert Window Help - 8 x
Main menu D & BT el IEGE || & 2

B o [ OB & & A

Name of video or other loaded file —

Icon toolbars

Window area in which decoded or
other data displayed (HexView, Trace
view, VBV view

Status bar - Pause £

Disabled: 0

NOTE. The above screenshot was taken with the MTS4EA running under
Windows XP. When the MTS4EA is running under Windows 2000, there may be
some visual differences in the borders, menus, and the way that popup menus
appear from those shown in the screenshots. However, there are no functional
differences

in the waythe MTS4EA operates on these different versions of Windows. (The
desktop theme in use will also affect the look.)

In addition to the above toolbars/windows, there are multiple other toolbars that
are visible when particular functions are enabled. Also, there are some toolbars,
tooltips and menu items that are context-sensitive, depending on the video/audio
standard being used and/or the explicit function being performed.
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Starting to Use the MTS4EA

When the MTS4EA starts, the display initially looks as below:

3 MTS4EA

File Play Owverlay Analysis Edit Alert Window Help
IDEd @ caqaampprwimio o o e @)
BEH A2 @M%l & 06E 7 56

Al Disabled: 0

The gray background in the window indicates that no video or other files are
loaded. The only icons on the toolbar that are currently enabled are the icons:

"  For the Project (New Project [F, Open Project & and Save Project f&)
" Open stream... &

"  Help )

NOTE. Some features on some menus may stay permanently grayed out
(unavailable). There are two possible reasons for this: the function or feature is
never enabled or is not relevant to the standard you are using; or the existing
license you have for MTS4EA does not allow all the features to be used - see
MTSA4EA License Manager in chapter 4 for more information.
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When menu items are grayed out, leaving the mouse at the location of the grayed
out menu item for a few seconds will display some popup text explaining why
the menu item is disabled and/or how it can be enabled. The following example is
on the Overlay menu, for the Blank video menu selection:

File Play Analysis Edit Alert Window Help
ECE coisu e b W M o S[3 8 [@)
Bgz-" o e T E M

ME statistics

Visual difference

L

A\ Blank video
Cpen a video file to begin

all | Disabled: 0

Elank out the video so that the overlay graphics are dearer

Opening a File

To open a file, do one of the following:
®  Click on File > Open stream...

= Click the Open file icon &

®  Press Ctrl+O

When a stream is loaded, the first frame is decoded and displayed by the
MTS4EA. While the first frame of the stream is displayed, the stream itself is not
in Play mode, therefore Analysis options can be selected and configured.

In the following screenshot, the example file Beijing Girl is loaded with its first
frame displayed, but as indicated by the Stop icon and the empty frame counter
in the bottom right corner of the screen, the stream is yet to be played. Where
there is audio content, the audio waveform view is also displayed.
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S MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl 9 [=1[E3
Fie Play Overiay Analyss Edit Alert Window Help
PEd(E < A mie b ] [or o] 3B
e EBLED B |Fes

- =[]

- D bt @ W

Left Channel

Amplituds (normalissd sample valus)

Ll 01 02 03 08 07 0g 04

ba s
Time (2)

Right Channel

mpltuds tnormalised sampls valus)

148000 Hz |18 Bit

[ A Disabled: 0

If the loaded stream is initially advanced by one frame, the first frame is again
decoded/played before entering the Pause mode. In this mode, Analysis options
are not available. When stopped, the first frame reappears on the display until the
stream is advanced/played further.
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1 MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl
File Play Overlay Analysis Edit Alert Window Help
B = RS e
e = B o &
HAEHO @ &6 8 M m EE 7

+ = O[B4+ & Q11> W]

__Foooo

Left Channel

Ampltude (normalised sample valus)

I
Time ()

Right Channel

ltude (narmalised sample valuz)

4
L3

{48000 Hz 16 Bit

Al

Disabled: 0 0001

As is normal with Windows applications, the window can be dragged around
within the frame of the application, resized, maximized, and minimized.

If another file is opened, then this replaces the file last opened; another window
is not opened.

NOTE. However, you can open a number of copies of the MTS4EA to allow
direct, side-by-side comparisons of multiple streams.

Playing Mode: Restrictions

There are two Play modes: these are indicated at the lower left corner of the
status bar:

" Stop: stream is stopped

®  Play: stream is paused (after Pause/Step forward) or playing at normal
speed, Fast forward, Blind, or Silent fast forward.
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Certain actions can be performed only when the open file is in the appropriate
Play mode. A few such examples are:

®  The Trace enable and Graph enable options on the Analysis menu are only
available in Stop mode (see Video Trace Enable Ctrl+T on page 6-136 and
Video Graph Enable Ctrl+G on page 6-153)

®  The real-time onscreen image overlays, such as MB types (see MacroBlock
Types & Ctri+Y on page 6-94) and motion vector overlay (see Motion

Vectors .7 Ctrl+E on page 6-98) do not update the video window when in
Stop mode

NOTE. See also Audio/Video Synchronization on page 6-51 for further
information and details on playing audio and audio-video synchronization.

MTS4EA Projects

When working with the MTS4EA, the projects feature allows all current setups
to be saved at any point and reloaded, for example, to allow work to recommence
at exactly the same point. The project file includes information on the name of
the file being analyzed, the open views and the location of these, plus many other
items. See New Project... [F] on page 6-34 for more information.

Synchronized Views/Navigating the Views

When a video or audio stream is played, MTS4EA has many views of the video,
audio and other data:

= Alertlog

"  Video view

®  Audio/video hex, stream edit and navigator views

= Buffer analysis view

"  Fidelity view (for example PSNR analysis)

®  Bits per frame view

®  Trace views

®  Audio waveform, hex, alert, trace and stream edit views
®  File structure view

= Excel graphs
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Some of these views are linked. A right-click in one view will open a context
menu with a Goto command that will take you to the corresponding location in
another view (provided the file being played has both video and audio streams in
order to bring up the Audio waveform view).

Example of Goto view menus:

H video
Hex
oy Stream edit
4 Alertlog
'@' Video Navigator

Il Bits per frame
E Stream Structure
From Trace file

Hex
ﬁ Stream edit
4 Alertlog
&% Video Navigator

I Bits per frame
b+ Audio waveform
E Stream Structure

From video view

NOTE. When in the video or audio view, to make it easier to see which area of the
window is providing the link to another view, there is always a small square or
rectangle in the view that highlights the MacroBlock or frame for
cross-referencing in the other view.

Example of moving between views. For example, when in the video view and using
the MacroBlock tooltip, to see the hex/binary data for a specific MacroBlock,
right-click at the MacroBlock location of interest and select Goto view from the
context menu, and then select the HexView. The HexView window opens (if it is
not already opened for this stream) and the first byte of the selected MacroBlock
is highlighted.

Selecting a specific byte in the HexView, and then using the right-click context
menu to select the Video view will take the video window to the MacroBlock
that contains the selected byte, with the MacroBlock highlighted (see
Highlighting of selected areas in the video view on page 6-9).
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Highlighting of selected areas in the video view. If a data area is selected in a view
other than the video view, and the context menu is used to go to the video view,
the corresponding area of the video view is highlighted, as follows:

®  If the area can be resolved to a single MacroBlock, then a yellow and black
dotted box is displayed around the MacroBlock concerned:

® MTS4EA - Video View: MPEG4 Example - Window Car
File Play Overlay Analysis Edit Alert Window Help

= || & R e
H = B o

¥ Bin ¥ Hex W ASCH  |Auta ~ | Byptes per ine

24075 00101100 01111010 10011110 2C
24078 01011010 10000001 11101000 54
24078 01101000 11100010 10101000 &8
10000010 10110000 2B

11001000 AD

11010000 03

10100010
00110010
24090 10000101 11011001 00101101
24093 01010100 10000001 00001011
24096 10101000 01100011 00011110
24099 10110111 10101101 00101110
2409C 11101001 00111101 10100100
2409F 10100000 10011100 00010011
24042 10111011 10000101 01000000
24045 01000001 10011100 11100101
24048 11000011 11000101 01001000
24048 01010100 10101010 00000000
Z404E 01010000 00101110 00011100
240B1 00111101 01000000 00100010
240B4 00001101 00111010 10101000
240B7 11110000 01000111 00111010
240B4 10000011 01000111 00000100
Z40BD 00010111 10101000 00010000
240C0 10000001 01011011 10101010
240C3 10000001 10011010 10101101
240C6 01000001 01011000 00100101
240C9 00011100 10101010 00011010
240CC 00001000 10101010 00111011

Address: 0x24081 {147585) bit 1

Flay MOTE: onejmare Alerts disabled Error Disabled: 0
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®  If the area cannot be resolved to a single MacroBlock, then a yellow and
black dotted rectangle is displayed surrounding the top row of MacroBlocks
in the video frame that contains the first selected area:

® MTS4EA - Video View: MPEG4 Example - Window Car
File Play Overlay Analysis Edit Alert Window Help

B e <4 -aamipb M o oo ~]| 4
H = B ol

00000000 10010000 01001010
00010010 01001010 00010010
10000010 00101100 00110001
11101101 01010010 01100001 . - -
11010010 00010101 01001000 L Sy R . F00105
00011100 10101000 01111010 e
01111111 01010110 11000001
01111010 10000010 11101100
00000001 00101010 00001011
11110000 01001111 01010011
01100000 00011001 10101000
11111000 00001101 10101000
00011010 11100000 00001011
11010010 00010010 00110101
00000011 10011010 00011100
00100110 00111110
10011110 00100100
00100001

ooooo oooooooo
oo 001 10110110 11010111
01110001 10010111 11001110
11110101 00010010 01111010
0Qo01001 10011000 Q00010100
11000010 01100000 11100010
0Qo01101 00101001 10101001
01100010 10010001 11110000
00110010 10100101 01000011
11111000 00111110 00011111

TAMIA114 AAART141 11ana a1
Selection: 0x30f45,7-0x30f49,5 35 bits

Ready MOTE: onefmore Alerts disabled Error Disabled: 0

®  If the selected area is in a frame or file header, not within a specific
MacroBlock, then a yellow and black dotted rectangle is displayed
surrounding the top row of MacroBlocks in the video frame that
immediately follows the frame or file header (see the preceding illustration:
the data selected in the HexView window is in the VOP header, so the
highlight rectangle is displayed across the top row of MacroBlocks of the
corresponding VOP).

When the Black/White digits icon is pushed in, the video plays in black and
white.

Highlighting of selected areas in the audio view. Highlighting selected areas in the
audio waveform view works in a similar manner to highlighting areas in the
video view (see page 6-9).

NOTE. An audio frame consists of a fixed number (per channel) of audio samples
representing a fixed time length of decoded audio. Typically each iteration
through the decode loop will output one audio frame of decoded audio.
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Synchronization of views/Synchronize views icon 4+ . When the Synchronize views

icon # is pushed in, then all open windows automatically follow the selection
that you made.

For example, if the Video Navigator and Hex views are both open at the same
time as the Audio waveform view, and the Synchronize views icon is pushed in,
and video is then played, all views display the same relative points in the stream
at the same time.

NOTE. This can cause a delay when playing video for some views (such as the
Trace views) or when the memory buffers used by the MTS4EA do not contain all
the required data and therefore time is taken to decode and interpret the video
and refill the buffers.

Opening Multiple Windows

Within the MTS4EA it is possible to open many windows at once. These can be:

® A video/audio window with another window, such as a HexView window
with a video window (as shown in the following figure):

3 MTS4EA - Hex: MPEG4 Example - Window Car

File Play Owerlay Analysis Edit Alert Window Help

D E <adaampr PR o aor ol B
" =

WV Bin ¥ Hex W ASCI IAuto - | Bytes per Iine| Pre\fl GDlD”U Absolute address v | ® Hex © Dec

01000001 01001111 00000111 10110110 10001011 41 07
10000100 10101111 00000011 00101000 00101111
00010001 01001110 10101011 10111111 01010110
01011100 01100000 00001010 01100000 01011101
00001100 00000011 10101011 01111001 10101101
10001001 00111111 00000100 00010001 00100100
01001011 11111010 10011111 10010111 11111001
00110100 00010001 10100100 01000100 01111001
01011001 01111000 11111000 10111100 10111101
10100001 11111001 01110010 10001000 00100010
01111010 11100011 10000100 10110101 01010010
11001110 00101010 01010111 01111110 00000101
10000111 11100010 01000100 01010111 01000001
01010110 11100001 11111101 00011111 10101011
10101101 11111000 10111000 00011001 00OOOOOO
11110000 01100000 00001111 00000001 Q0OOOOO1
10011101 11111010 10111010 11010001 10100000
01000001 00000100 00111111 00010010 10000001
01001100 00010010 01001101 00010110 00110101

Address: 0x32283 (205443) bit 4

Error Disabled: 0

Ready MOTE: one mare Alerts disabled

= QOther combinations, such as the video/audio and HexView with the Trace
file view and file structure view.
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To open windows other than for video files (or files that contain video, such as
MP4 or 3GPP files, or MPEG-2 Program/Transport Streams):

®  For Trace views, do one of the following:

=  Select File > Open other... (or click the icon &) to open a Trace file
previously stored or associated with another video stream

= Select Analysis > View trace... (or Ctrl+V) to open the current trace
file, as named in the Analysis menu - Trace tab

®  To view the statistical graphs (in Excel), click on Analysis > View graphs...

®  For HexView, click on Analysis > View stream hex... (or click the icon
or press Ctrl+H)

®  For the stream structure view, click on Analysis > View file structure... (or
click the icon I= or press Ctrl+R)

®  For the buffer analysis view, click on Analysis > View buffer analysis... (or

click the icon %)

®  For the fidelity analysis, click on Analysis > View fidelity analysis... (or
click the icon ™)

®  For the Alert Log, click on Alert > View alert log... (or click the icon 2)
®  For the Audio waveform view, click on the icon el (If there is audio

content, the toolbar and the view will be displayed automatically when the
video view is opened.)

NOTE. The Audio waveform view is available only when an audio stream or
file/project containing an audio stream or streams is open.
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Main Menu
The submenu options available under each main menu selection (for example,

File, Play, Overlay) are described in detail in their respective sections. A
summary of each main menu item is given here.

Several of the common functions can be accessed through:
®  The icon toolbars (see Icon Toolbars on page 6-271)

= Ctrl keys (see Ctrl Shortcut Keys on page 6-280)

NOTE. You can open a number of copies of MTS4EA to allow direct, side-by-side
comparisons of multiple video streams.

Summary of Function of each Main Menu Item

Main menu item Principal functions/sub-options

File Opening and saving files and projects, recent file list, example files, exit

Play Play video and audio, stop, pause, fast forward, set decoder options

Overlay Hide/show video/audio data and tooltips

Analysis Set Trace and Graph options; view Trace, Graph files, Hex view, file
structures, buffer analysis, fidelity analysis

Edit Edit elementary video/audio stream, edit bitstream selection, save
edited stream

Alert Enable/disable/configure overall alert levels and individual alerts

Window Arrange windows and toolbars, view settings, synchronize views,
window list

Help Help topics, PDF help and tutorials, license manager, version info
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The following paragraphs describe the options available in the File menu.

3 MTS4EA - Video View: MPEG4 Example - We

Play Overlay Analysis Edit Alert Window

> Open stream... Ctrl+0

Close stream

[F1 Mew project

(= Open project...

ﬁ Save project...
Save project as...

Close proj

Open other...

Preferences...

Example files 4
Export AV delay streams. ..

1 C:\Temp'delete.vpp

2 bbc1aug27 generated timestamps.MPG

3 C:\Streams | 1080-1-30multi, yuv

4 bbciaug27 generated timestamps. MPG[Raw]
5 Si\Projects\...\m3_&0sec.mpa

& Si\Projects\... \aac\spmg.aac

Exit
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Open Stream... & Ctrl+0

With this option, you can browse the file system to find a file to analyze. This
file can be:

®  Afile containing only audio, for example, an MPG file

® A compressed video file that contains video data only, for example, an
MPEG-4 video Elementary Stream (see Compression Standards and File

Types).

= A container file that includes audio and transport information as well as
video, for example MP4, 3GPP and MPEG-2 (see Compression Standards
and File Types).

®  Anuncompressed video file, see Opening an Uncompressed Video File (any
file extension) on page 6-27.

Autodetect File Type

When Autodetect is selected in the Open as type drop-down box, the file contents
are automatically selected by the MTS4EA.

In this case, the Files of type drop-down is simply used to narrow the list of file
extensions searched for:

Open stream @
Lok in: |_} Streams j =% Ef-

58S
|E] dapperboard_704¢480. 264

File name: |

Files of type: |‘-."|deo elementary streams [vae,EEa‘-l,mxiv,man Cancel
Video elementary streams (v3e, 264 mdv m2v 26

Open as type: |Audio elementary streams (adts, mpg, mp 1, mp2,
Media files {mp4,3gp.mpg,vob asf wmwv rcv)
Allfiles (*.%)

The default file extensions that the MTS4EA looks for are:

®  For video-only files: .v9e, .264, .mdv, .m2v, .263, .261, .cmp, .bits
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"  For audio-only files: .adts, .mpg, .mp1, mp2, aac, ac3

®  For container or media files including video: .mp4, .3gp, .mpg, .vob, .asf,
wmv, .rcv

With Autodetect selected, whichever of the file types/extensions is selected, the
MTS4EA will automatically override the selection and determine the standard
that the file is compressed to.

NOTE. The exceptions to this autodetection are VOB files, where MTS4EA will
take different actions due to the VOB extension (see Open Stream... & Ctr1+0
on page 6-16).

The selected file extension is remembered by the MTS4EA for the next time a
file is opened.
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Force to Open as a Specific File Type

Sometimes, particularly if there are errors in a file, the autodetect function of the
MTS4EA does not correctly identify the type of data contained in the file.

In this case, the file type can be forced by selecting a file type from the
drop-down Open as type list. In this case, the file extension is ignored.

Open stream

Lock in: | £ Streams | cf EE-

ICSES

|E] clapperboard_704x430.264

Files of type: |‘-"‘|deo elementary streams [vae.ZEa‘-l.mdv.mZ»j Cancel
Open as type: ~|

Video: YUV

Video: RGE

Video: Greyscale

Videao: H.261

Video: H.263

Video: H.264/AVC

Video: MPEG-2 part 2

Video: MPEG-4 part 2

Video: VC-1 Advanced Profile
Audio: MPEG-4 part 3 AAC (ADTS)
Audio: MPEG-2 part 3

Audio: Dolby Digital AC-3
Container: ASF

Cantainer: MP4

Container: 3GPP

Container: Quick Time:

Container: MPEG-2 part 1 TS
Container: MPEG-2 part 1 PS
Container: MPEG-2 part 1 PES
Container: Dolby Digital AC-3 litle-endian stre
Container: Audio IFF b

NOTE. To open an uncompressed video file, select the appropriate item from the
list and the MTS4EA will open the file in the appropriate format, regardless of
the file extension or the data found in the file.
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Opening a Video/Audio Elementary Stream

When a raw video/audio elementary stream file is opened, initial checks are done
on the file for validity and to determine the compression standard.

When the file has been read in correctly, the appearance of the Play icon on the
toolbar changes from grayed out ** to blue P to indicate that the file is ready to

play.

If MTS4EA recognizes that the open file includes an audio stream, the toolbar is
displayed.

= M Opens the Audio waveform view (see Show Audio waveform (l‘“),
page 6-124).

= & Turns the sound off/on: the stream continues to play and decode even
when sound is disabled (see Mute audio & on page 6-69).

If the file contains only audio data, the video toolbar will not be displayed. The
Synchronize audio icon is also unavailable, as there is no video with which to
synchronize (see Audio/Video Synchronization on page 6-51).

The title of the elementary stream is displayed in the title bar of the video and
audio window.
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Opening a Container File

Track type Track/stream Size of Scrambled Decoder type
(video, audio,  ID number track/stream (encrypted)  (see below)
other — note

the icon)

Bl Flementary stream se.ct

Select an elementary stream to decod™

= CiBBC1AUGE7.mpg Select <|?y'|:e D ‘ Description Erytes | Scrambled | Decoder
| Program 4351 & video E5 Oxel  ISOJIEC 13818-2/11172-2... 174849+ Mo MPEG-Z part 2
# Program 4415
Program 4479
| Program 4543
| Program 4231
= Program 4167

Au
ITU-T Ree. H.222.

A
£ | 2L | 2
; ::j: ::::; :‘E:::ms Widen: |F‘rugram 4167-» stream: 258> strean: (ke M
™ Hide tree Audic |F’rngram 167> stream (1%253-> stream Oxci m
Stream search|
Seach J
| oK Cancel |
Tree structure Streams selected Streams selected for
showing the various for analysis — enter analysis — enter check
programs in the file check mark in mark in Select column
(click the + and —to Select column
open and close the
items)
ey e &
Check box below to B —
hide tree structure E| ';.f(.mr-. “d B BNIIE, ey  WtG et

™ e ek hmine
‘ 7 ke emy ot
7 biads e

Seach

When a container file is loaded, the MTS4EA automatically opens the
Elementary stream select window (as shown above), in which are listed all
streams, audio and video. The streams contained can be browsed, individually
selected for analysis, with your choice of decoder, and either immediately played
and analyzed within the MTS4EA or extracted and saved to a file before going
on to play/analyze them.
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Select. To select the stream, audio or video, for analysis, enter a check mark in
this column beside the desired stream. Its description appears in the Video or
Audio fields under the browsing area (as shown in the following screenshot).
Only one video and one audio stream can be selected; if a stream is selected and
a check mark is subsequently entered beside another stream of the same type, the
description will change to show the updated selection.

Wideo; |F'rogram A1E7-> stream: 04258-» stream: Oxel Goto
Audio: |Program 4167-> stream: 04253-> stream: Oxel Gota

Clicking on Goto will move the view in the browser window to the location in
the tree structure containing that stream, where it can be deselected or the
Decoder can be chosen from the drop-down menu (see below).

Type. This is the media stream type as identified by the container signaling
information. If insufficient signaling information is present, this may show a
general type such as Video ES (Elementary Stream), Audio ES or, where the type
is unknown, no text at all.

ID. This is the media-stream identifier as dictated by the container signaling
information, using appropriate notation for the container standard.

Description. This is a description of the media stream as dictated by the container
signaling information, incorporating text from the relevant standard.

Bytes. This is the number of bytes that will be extracted for the stream. If the
value is suffixed by a + sign, the total stream size is not known; without the +
sign, this value is the final total.

Scrambled. This column shows Yes if the stream is scrambled or encrypted in
some way. Scrambled streams cannot be decoded.

Decoder. Once a stream is selected, the decoder must be chosen. The Decoder
column shows the decoder(s) found for the selected stream. There can be
multiple streams containing video or audio, each with different decoders. If the
Decoder column is empty, then the MTS4EA has been unable to match one of its
decoders with the data it found.
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Ml Flementary stream select E]

Select an elementary stream to decode

Type ] jie)

J Description

I

Eiytes ‘ Scrambled | Decoder J

Oxbe
) Audio ES DxcD

[ &

0 ES | Oxel

padding_stream
IS0/IEC 13818-3(11172-3..,

2010+ Mo
2017+ Mo

MPEG-2 part 3

_l@ MPEG-2 patt 2 x

I Hide unknawn streams
v Hide empty streams
v Hide tree

[~ Stream search

Search '

Video: ‘stream'ﬂkeﬂ

Audio: jstream:ﬂxcn

Extract | Ok | Cancel

Clicking on the drop-down arrow shows a list of all the available decoders, with
the decoder that has been autodetected shown by a green circle:

Ml Elementary stream select @

Select an elementary stream to decode

Type ] pi] J Description Bytes ‘ Scrambled | Decoder
Oxbe padding_stream 2010+ Mo
@) Audio ES  DxcO ISOJIEC 13818-3(11172-3,., 2017+ Mo MPEG-2 part 3
& videoES OxeD  ISO/IEC 13818-2/11172-2.., 6056+ Mo l@ weczpartz v|

™ Hide unknawn streams
I¥ Hide empty streams
IV Hide tiee

1~ Stream search

Search .

Wideo: ‘stream:Uer

Audio: lstream'ﬂxcﬂ

H.263 ~
H. 26BN

[ WMPEG-Z part 2
MPEG-4 part 2
WC-1 Advanced Profile
WC-1 Simple/Main Profil
P4
3GPP
MPEG-2 part 1 TS
MPEG-Z part 1 P3
MPEG-Z part 1 PES
MPEG-4 part 3 ADTS W

Extract | Ok I Cancel

Selecting a different decoder forces the MTS4EA to use that decoder for this
track/Elementary Stream.

Hide unknown streams. When selected, Hide unknown streams means that the
streams are not shown for which the MTS4EA has been unable to match one of

its decoders.

When Hide unknown streams is enabled, the empty streams are also hidden,
because they will not contain valid data for which the MTS4EA can select a

decoder.

MTS4EA Compressed Video ES Analyzer User Manual



File Menu

Hide empty streams. By default, this is enabled. When enabled, this hides streams
that appear to be 0 bytes in size (note that these can still be searched to see if they
are in fact larger - see below, under Search).

M Elementary stream select @

Select elementary streams to decode from MPEG-2 part 1 T5 file
Select |Type | stream_id | Description | Bytes | Scrambled | Decoder | ~
(o1} Audio ES Oxde MPEG-1, MPEG-2, AAC or ... 0+ No
(el Audio ES Oxdd MPEG-1, MPEG-2, AAC r ... 0+ No
o) Audio ES Oxde MPEG-1, MPEG-2, AAC or ... 0+ No
(1e1)  Audio ES Ondf MPEG-1, MPEG-2, AAC or ... 0+ No
& videoEs el MPEG-1, MPEG-2, MPEG-4.., 2182615+ No MPEG-2 part 2
& videoES xel MPEG-1, MPEG-2, MPEG4... 0+ No
& Video ES Oxe2 MPEG-1, MPEG-2, MPEG-4.., 0+ No
& videoES Oxe3 MPEG-1, MPEG-2, MPEG4... 0+ MNo
& Video ES Oxed MPEG-1, MPEG-2, MPEG4.., 0+ No
& videoES 0xe5 MPEG-1, MPEG-2, MPEG 4., 0+ No
& videoEs xes MPEG-1, MPEG-2, MPEG4... 0+ Mo
& videoES Oxe7 MPEG-1, MPEG-2, MPEG4... 0+ No v
I Hide unknown streams Video: |F‘mgram 41 67->stream: 500 [0x258]-»stream: Oxel Goto
[” Hide emply streams
v Hide tiee Auadio: |[No selection]
Extended stream search
Search
| oK Cancel

Search (Extended stream search). For some standards, the total size of the stream is
indicated in the container file - for example, MPEG-4. In this case, the size of the
elementary stream is shown.

However, for some container formats, the size of the elementary streams is not
indicated in the container file, and the only way to know the total size is by
searching the entire file. (An example of this is MPEG-2 VOBSs.)

For these types of files, the MTS4EA reads the first part of the file only, until an
MTS4EA decoder can be matched with the data found.

In this case, the MTS4EA will display the size in the Bytes column with a + sign
to the right of the size, as shown in the following figure:

| I | Description | Bytes | Scra
Dxed ISOJIEC 138158-2/11172-2... 199121+ Mo

The + sign indicates that the whole file has not been searched and that there may
be additional data.
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NOTE. This stream selection also means that other views, such as the HexView,
may not show the data from the whole file (in which case, a warning is shown).
See View Video Stream Hex... kil Ctrl+H on page 6-176 for more information.

In order to find the total size of the whole file, and to search other streams, use
the Search button. All streams, including the highlighted, or selected, stream, are
then searched.

When the search is complete, the display will be similar to the following figure:

M Elementary stream select @

Select an elementary stream to decode

Type | o | Description | Bytes | Scrambled | Decoder [ -~
Oxbe program_skream_map 0 MNo
0xbd private_strean_1 0 Mo
Oxbe padding_stream 3606 Mo
0xbf private_streamn_2 0 Mo
(=0 Audio ES  DxcO IS0/IEC 13818-3(11172-3.., 84420 Mo MPEG-2 part 3
=0 Audio ES  Oxcl IS0/IEC 13818-3(11172-3.., 0 Mo

=0 Audio S Dxc2 IS0/IEC 13818-3(11172-3... 0 Mo

) Audio ES  Dxc3 ISO/IEC 13818-3(11172-3,., ()

() Audio ES  Dxc4 ISO/IEC 13818-3(11172-3.., 0 Mo
[1}

(@) Audio ES  DxcS ISOJIEC 13818-3(11172-3,., Mo

I™ Hide unknown streams it ‘stream:UHeU Bty
I Hide empty streams
Iv Hide tree: Audio: ‘slream.ﬂkcﬂ Bntni

Stream search

I:l Scanned 1.541 Mbytes of 1.541 Mbytes in mp2_1

OK Cancel

During the search, the blue progress bar fills, until the search is complete.

During the search process, the MTS4EA will search through all the linked files,
and therefore may find other streams. It will be able to determine the total size of
the streams found. The result is that the additional streams (and their sizes) will
be shown in the stream window.
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Extract. This allows the highlighted track, audio or video, to be saved as a
separate elementary stream (in the case below, .m4v is offered as the file type, as
the container file was MP4):

The video track ID from the
MP4/3GPP file is appended
to the name of the

MP4/3CPP file name N

A file extension is added
automatically, depending

on the video type (see
below) )

Sawve stream file as @@
Save in: |_J' Temp j |‘=_"F Ed-
aukurnin. mdy
@ balloon, mdy
football.mdsy
File name: E-City-001 .

b Save 3z typer | Elsmentary stream [* mdy] - Cancel

NOTE. If you decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as... option on
the File menu (see Save Video Stream As... on page 6-33).

The correct type is automatically added as a file extension, depending upon the
data in the file:

H.264/AVC video format files are given the extension: .264

VC-1 Advanced Profile video files are given the extension: .v9e

MPEG-4 video format files are given the extension: -mav

(except for MPEG-4 Short Header, with extension .263)
MPEG-2 video format files are given the extension: .m2v

H.263, H.263+ and MPEG-4 Short Header video format

files are given the extension: .263

NOTE. The suggested file name and extension do not have to be accepted - any
file name and extension can be entered.

0K. OK opens the selected stream using the decoder shown; if the OK button is

grayed out, then the selected stream cannot be opened.

A window is opened with the title of the container file with the track/stream
number.
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@ MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl

File Play Owverlay Analysis Edit Alert Window Help

B HE & el IEGE || 4
foes A |5 ¥ =

=] wtm mE T H

2 Video View: MPEG4 File Example - Beijing Weather Girl

T T T
o7 0s 04
48000 Hz 16 Bit

Pause Al Disabled: 0

Because the MTS4EA has recognized that the open file contains both audio and
video streams, the video and the audio views are opened. The audio toolbar is

also displayed and the synchronize is enabled (see Synchronize audio = ,

page 6-69).

NOTE. If you decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as... option on
the File menu (see Save Video Stream As... on page 6-33).

Analysis menu (see View Video Stream Structure... = Ctrl+R on page 6-184).
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Opening a VOB/series of VOBs (.vob file extension)

NOTE. This only applies to files with a VOB extension (the MTS4EA treats these
files differently when compared to files with other file extensions).

If there are two or more VOBs with sequential numbers from the first VOB
selected, then MTS4EA will display a popup box:

MTS4EA Compressed Yideo ES Analyzer |§|
9
e f/

The input: file appears ko be part of a series of YO files:

Yi\Templ¥TS_03_0.YOB
Y\ TemplvTS_03_1.YOB

Do wou wank elementary stream extraction to span these 2 filesy

Yes Mo

Clicking Yes means that the MTS4EA will extract the video Elementary Stream
from all the VOBs indicated; clicking No means that the MTS4EA will only
select the Elementary Stream from the VOB selected in the File open dialog box.

Once this is done, the MTS4EA then uses the standard stream selection dialog
box as used for all container files (see Opening a Container File on page 6-19).

Opening an Uncompressed Video File (any file extension)

Uncompressed video files can be opened by selecting YUV, RGB or grayscale in
the Open as type list.

In each case the MTS4EA ignores the extension and does not look for a
compressed video standard within the data - it assumes that the data is in one of
the following formats.

The YUV data is either:
® 8 bits per sample, 4:2:0

®  More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High 10, High 4:2:2 and High 4:4:4 profiles and MPEG-2 4:2:2 profile)
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YUV format of 8 bits per sample 4:2:0. (See also YUV format of 8 bits per sample
4:2:0., page 6-163.) The YUV file output is raw YUV with no headers of any
kind. This is the same format used by the Microsoft MPEG-4 Part 2 reference
encoder Reference [7] (see Compression Standards and File Types section) and
used commonly by other programs:

®  No headers of any kind (no file or frame headers)

" One byte per sample

®  Row raster order (top picture row first)

®  Planar YUV 4:2:0 subsampled (4 bytes of Y data for each byte of U data
and each byte of Y data)

® Y plane values are 0 - 255 unsigned

®  Uand V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

®  No headers of any kind (no file or frame headers)
®  Concatenated planar image data
®  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

" One byte per sample

For 9-16 bit sample depth:
= Two bytes per sample

®  Both little- and big-endian byte orders supported
For YUV format:

®  Concatenated Y, U and V planes
®  UandV planes subsampled as required

® Y plane samples are unsigned
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= Uand V plane samples are unsigned with a DC offset of 2", where n is the
chroma sample bit depth

For RGB format:

®  Concatenated R, G and B planes

For grayscale format:

®  Luma plane only

When opening an uncompressed video file, by default MTS4EA shows the
uncompressed video decoder options, to enter the required parameters.

Setting the uncompressed video frame size, etc. Within an uncompressed video file,
there is no place to indicate the frame size, frame rate, and so forth. So when the
uncompressed video file is opened, the MTS4EA will display the following
screen (this is a tab of the Decoder options, which can also be accessed from the
Play menu):

Video decoder options

General | H.263 | MPEG2 | MPEG4 | H.264/avC  Uncompressed

Presets: |Custc-n1 j
Width: | B picels
Height : | 0 piels
Chroma format: |YU‘«" 4:2:0 8-bit j Advanced...
Encoding: |One byte j
Header skip: | 0 bytes
Frame skip: | 0 frames

™ Skip frames before each input frame
[ Intedaced

Frame rate: | 25 frames per second

OK | Cancel
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Presets (Width and Height). If there are numbers in the filename that could indicate
the frame size, then the MTS4EA will attempt to read these and offer these in the
Width and Height fields shown in the previous figure. The correct values can be
entered or selected using the drop-down list:

Video decoder options

General | H.263 | MPEG-2| MPEG4 | H.264/AVC  Uncompressed |

Presets: |Custu:|m

 [VGA (B40x 480)
Width: | 535 45IF (704 x 430)
~ |5255D (720 480)
Height: 4CIF (704 x 576)
625 SD (720x 576)
Chroma format | 5\ A (300 x 600)
Encoding: |XGA (1024 768)

720p HD (1280 x 720

. -WGA {12807 960)
Header skip: [gxGaA (1280 1024)

525 16SIF (1408 x 960)

Frame skip: | 165IF (1408x 1152)

4SVGA (1600 1200)

1080 HD (1920 x 1088)

2K TK (2048 x 1024)

L¢EA (2048 x 1538)

16VIGA (2560 1520)

36161536 (2.35:1) (3616 x 1536) v

Sa

Frame rate:

Chroma format. This control specifies the color model and format for the
uncompressed video data. The combo provides several common combinations,
including 8-bit YUV 4:2:0, 8-bit YUV 4:2:2, 8-bit YUV 4:4:4, 8-bit RGB and
8-bit grayscale. Select an entry from the list to use one of these common formats.
Other formats can be specified by choosing the Custom entry in the list - this will
open the Image format dialog.

Advanced... button. Click this button to specify a custom chroma format - this will
open the Image Format dialog (see Image format dialog box on page 6-32).

Encoding. This control specifies the encoding of image samples in the file format.
The following options are available:

One byte - this specifies that image samples are stored in one byte per
sample. This format is appropriate if all image planes are 8-bits deep

Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits
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"  Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

Header skip. The number of bytes at the start of the file before the first frame; the
MTS4EA will skip past these bytes (ignoring them).

Frame skip and Skip frames before each input frame. Frame skip is the number of
frames (not bytes) to skip between each frame that is viewed in the video
window.

By default, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames is skipped before
each viewed frame.

Interlaced. The uncompressed video file has interlaced data in the format of
complete frames, with both fields within one frame, top-field first, each field on
alternate lines.

Enabling this check box switches on the Interlace toolbar in the MTS4EA, which
allows the two fields to be viewed independently, either one above the other (top
field above bottom field) or either field with the field lines repeated to full frame
height.

Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for
example, 30), or a fraction (for example, 30000/1001) or a decimal number (for
example, 29.97).
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Image format dialog box. The Advanced... button opens the following window:

Image format Fﬁ|
Colour model; | YUY A

Luma plane

Sample depth: |8 = | bits
Chroma planes

Sample depth: |8 | itz
Width divigor: |2 -
Height divisar: |2 -

Ok | Cancel |

This dialog box allows you to specify a custom image format by choosing a color
model, sample depths and sub-sampling ratios.

Color model. Use this control to choose the class of color model for the image
format. Options are YUV, RGB, and grayscale.

Sample depth. The sample depth controls are used to specify the number of bits
per sample for each image plane. For RGB and grayscale, only one sample depth
is specified. For YUV, the luma and chroma depths can be specified separately.

Width divisor. This control specifies the horizontal sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image width is divided to find the chroma plane width.

Height divisor. This control specifies the vertical sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image height is divided to find the chroma plane height.
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Close Stream

This allows you to close the current stream but keeps the MTS4EA window
open.

Save Video Stream As...

This allows the active file to be saved to a particular file name.

This is typically used to save a video elementary stream, when this has been
extracted from an MP4, 3GPP, MPG (MPEG-2), ASF or other file type, but was
not saved at the time it was extracted

(see Open Stream... & Ctrl+0 on page 6-16):

Select elementary streams to decode
Select: | Type | o] ] Description | Bytes { Scrambled | Decoder
& MPEG-4partz 001  Visual stream 273233 Mo MPEG-4 part 2
Sawve stream file as @
Save in: J'C_} Temp _L] £ EB~
()add logo () hasp emulator [C)test:
(o) adifzmp4 [Cmkisofs )vel,
() cetify_demo [y mrdynamic Cvpre
(5 cerify_panel [C)MNew Yprove example sequences  |B | dtes
() Defect list [C)Platform Tests |ﬂ etes
() done ) Revised Yprove PDFs
b7 | Ed
2 Fie name: BB
I Hide unknown strefl Save as twpe: | MPEG-4 part 2 [*.mdv) :_J Cancel
W Hide empty stream: z

In this example, the video elementary stream from E-City.mp4 video track 1 is
being saved to an .m4v file: the -001 (for track 1) and .m4v are automatically
added by MTS4EA (because MTS4EA knows this is a 3GPP file), although any
file name and extension can be entered.

The video can also be saved as an uncompressed video file, in the format given in
Opening an Uncompressed Video File (any file extension) on page 6-27.

NOTE. The Save stream as... feature will only save uncompressed video if the
input format was also uncompressed. For compressed input, use the Decoded file
output feature.
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New Project... @

Some of the information saved in a project file includes the following:
"  File name being analyzed (and track number, if relevant)

®  List of open views and the screen location of these views

= Location of the tooltips and toolbars

®  Errors that have been disabled

" Analysis options

Project Files

The project file has a file extension of . vpp. Double-clicking on a VPP file in
Windows explorer will open the MTS4EA with the project file concerned.

The project file is actually a human-readable file in XML format. It is strongly
recommended that it be not manually edited, because doing so may prevent the
MTSA4EA from opening a project file correctly.

Project Default File

MTSA4EA has a default project file called default.vpp. This is used as the
template when New project... is selected - all the settings in default.vpp are
copied into a new project.

New Project

Clicking this menu item removes the current file and copies the settings from the
default project file (default.vpp) to the current MTS4EA setup.

Open Project... =

This allows you to open a previously saved project file.

(See also New Project... [l on page 6-34 for descriptions of projects and project
files.)
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Save Project... &

This saves the current project to the current project file name.

(See also New Project... [F1 on page 6-34 for descriptions of projects and project
files.)

Save Project As...

This allows you to save the current project to a new file name.

(See also New Project... [!l on page 6-34 for descriptions of projects and project
files.)

Close Project...

This closes the current project file.

(See also New Project... [F1 on page 6-34 for descriptions of projects and project
files.)

Open Other...

This allows you to browse the file system to find and open other file types, such
as:

®  The MTS4EA trace files, with the file extension .vpt or .rtf

®  Any other file, to open in the HexView
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Preferences
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Open other MTS4EA file types

@ aac_traces vpt
@ aac_trace,wpk
@ avc-trace. vpk

£

Lok ir: |t_'} Temp ﬂ 4 =% Ef-
!iﬂtestset @Dut.vpt
[C)wel_wip @tek.vpt
| vprove_temp_build |£\] test.vpk

|E]¥11140_B_D_Space_MP4_sp

|E]v11140_B_D_Space_MP4_sp

*

File narne; |

Files of type: ]Trace files [*.wpt. rtf] ﬂ Cancel

Trace fil ;
Open ag hex [*.7]

ez [ wph" itf]

NOTE. Opening of

.rtf trace files is included for backward compatibility with

older trace files generated by earlier versions of MTS4EA. From version 2.0
onwards, all trace files generated by the MTS4EA will be .vpt files. Currently,
.vpt files contain only ASCII text, future versions are expected to contain

additional data..

The Preferences dialog box allows you to select the audio playback device. Your
selection will depend on the your PC setup.
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Example Files...

Below this option are various example files that can be played/analyzed in the

MTS4EA:

S —

e WC-1 Advanced stream r

MPEG-4 Elementary Streams  #

H.263 streams r

H.261 stream r

MP4 files r

3GPP file 4

MPEG-2 Program streams 4

MPEG-2 Transport streams ¥

1 ASF files 4

ADTS streams 4

3

Afv Delay stream

These are provided to give examples of various compressed files to experiment
with and to compare with your own compressed files. Some of these are without
error; others have known errors and generate appropriate Warning/Error
messages (both as popup alerts and in the Trace files).
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H.264/AVC Byte Streams

These are H.264/AVC compressed video Byte Streams, see Compression
Standards and File Types section.

Six example files are provided (note that the last two are provided in MTS4EA

v4.0):

Name H.264 Profile/Level Warnings/Errors

Neon Night Baseline/2 - hone -

Canary Wharf Extended/3 Use of an invalid (uninitialized) Picture Parameter
Set
Incorrect
Direct_8x8 inference flag

Bus Junction Baseline/3 Fails HRD conformance error
(timing violation)

Grenadier Guards | Main/3 HRD buffer overflow in many frames (starting
from frame 8)

Stripey Shirts High 10 Maximum number of motion vectors per two
consecutive MacroBlocks exceeded

Times Square High 4:4:4 Maximum number of motion vectors per two
consecutive MacroBlocks exceeded

NOTE. A YUV reference file is provided for the first ten frames of the Grenadier
Guards bitstream; this YUV reference file can be used for fidelity analysis and
visual difference display.

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 25.
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VC-1 Advanced Profile Elementary Stream

This is a VC-1 format Advanced Profile compressed video Elementary Stream
(as described in Compression Standards and File Types section). Advanced
Profile of VC-1 is the only profile that can be a stand-alone Elementary Stream;
the Simple and Main Profiles can only exist in an ASF file or in an .rcv file.

One example file is provided:

Name VC-1 Profile Warnings/Errors

Central Park Advanced Invalid value (reserved) and invalid VLC

MPEG-4 Elementary Streams

These are MPEG-4 compressed video Elementary Streams (as described in
Compression Standards and File Types section).

Six example files are provided:

Name MPEG-4 Profile Warnings/Errors
Woman Drinking | Main - none -
Train in Station Main - none -
Space Simple modulo time base

Method 1 quant used

Man Walking Advanced Simple/Level 0 (with VBV overflow
B-VOPs, Method 1 quant)

Synthetic Advanced Simple/Level 2 (with VCV overflow
B-VOPs, Method 1 quant,
Quarter Sample)

Window Car Advanced Simple/Level 2 (with stuffing bits

B-VOPs, Method 1 quant, GMC \VCV overflow
with 3 warping points, affine
model)

NOTE. A YUV reference file is provided for the whole Man Walking bitstream;
this YUV reference file can be used for fidelity analysis and visual difference
display.

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 30.
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H.263 Streams

These are H.263 compressed video files (as described in Compression Standards
and File Types section).

Three example files are provided:

Name

Standard/Annex

Warnings/Errors

Rally (250k)

H.263 baseline

(1) PSUPP is sent when file is H.263 baseline
(non-critical warning but PSUPP field values only
used in Annex L)

(2) invalid variable length code for MCBPC in the
last frame (also causes Out of sync error and
other consequential errors)

Rally (2M)

H.263+ Annex T

PSUPP is sent but Annex L not used (non-critical
warning but PSUPP field values only used in
Annex L)

Person Track

H.263+ Annexes D, F,
,LJ,S, T

- hone -

MP4 Files

These are MPEG-4 _mp4 container files, containing compressed video and other
data (as described in Compression Standards and File Types section).

Six example files are provided:

Name

Standard/Annex

Warnings/Errors

Packet Woman

MPEG-4 Simple
Profile/Level 1

Level is set at 1; max. frame size in this Level is
176x144 pixels, but the video is 352x288 VCV
overflow and VBV underflow

Piccadilly Circus | MPEG-4 Simple VCV overflow and VBV underflow
Profile/Level 2

Beijing Weather | MPEG-4 Simple VBV overflow

Girl Profile/Level 5 (video);
AAC LC (audio)

Las Vegas H.264/AVC Baseline HRD information missing: no pic_timing SEI
Profile/Level 1.2 message

Live Band MPEG-4 Simple Error in section data causes the calculated
Profile/Level 1 (video); number of scalefactor bands to exceed the
AAC HE (audio) maximum allowed value

Stage Interview | MPEG-4 Simple None
Profile/Level 1 (video);
AAC Main (audio)
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3GPP File

This is a 3GPP . 3gp container file, containing compressed video and other data
(as described in Compression Standards and File Types section).

One example file is provided:

Name Standard Warnings/Errors
Mobile Hands MPEG-4 Simple Reserved value for
Profile/Level 1 Profile and level indication
(setto 0)

MPEG-2 Program Streams

Three MPEG-2 _mpg Program Streams are provided, containing compressed

video and other data (as described in Compression Standards and File Types
section).

These examples contain audio streams, but they are all silent.

Name Standard Warnings/Errors
Bus Junction MPEG-2 Main -none -
Profile/Main Level
Person Track MPEG-2 Main Bad slice order
Profile/Main Level | |nvalid VLC for dct_differential
Grenadier Guards | MPEG-2 Main Numerator and denominator of

Profile/Main Level frame_rate_extension arebothsettol
but, when equal, they must be set to 0: this also
generates the errors of invalid values for
frame_rate extension_d and
frame_rate_extension_n

NOTE. A YUV reference file is provided for the first ten frames of the Grenadier
Guards bitstream; this YUV reference file can be used for fidelity analysis and
visual difference display.
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MPEG-2 Transport Streams

Two MPEG-2 .m2t Program Streams are provided, containing compressed
video and other data (as described in Compression Standards and File Types

section).

Four example files are provided:

Name Standard Warnings/Errors
Golden Gate H.264/AVC Main Profile Use of undefined
disable_deblocking_filte
r_idc=3
Mangroves MPEG-2 Main Profile/Main - none -
Level
Captain Bob MPEG-2 Main Profile/Main - hone -

Level (video);
MPEG-1 Audio Layer Il (audio)

British Grand Prix

MPEG-2 Main Profile/Main
Level (video);

MPEG-1 Audio Layer Il (audio)

Error in audio header specifies an ID
value and a protection bit value which
do not match previous headers

ASF files

Two Microsoft ASF files are provided, containing compressed video and other
data (as described in Compression Standards and File Types section).

Name Standard Warnings/Errors

Beach Girl VC-1 Simple Profile - none -

Great Wall V/C-1 Simple Profile - none -

ADTS streams

Name Standard Warnings/Errors

Dance Track AACLC Error in ADTS header specifies an

incorrect syncword
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AN Delay stream

Name Standard Warnings/Errors

Clapperboard? MPEG-2 Main Profile / Main
Level (video)

Dolby AC-3 (audio)

! The Clapperboard file uses parts of the file archiving utility “7-Zip”.

“7-Zip is licensed under the GNU LPGL (Lesser General Project License).
See www.7-zip.org.

YUV source files for Example Fidelity Analysis

YUV source files used for encoding have been provided for example fidelity
analysis, with three of the example files provided:

Standard Stream name YUV filename*

H.264/AVC Grenadier Guards guards_yuv (frames 1-9 only**:
(Main Profile/Level 3) 25 frames/sec)

MPEG-2 Grenadier Guards guards_yuv (frames 1-9 only**;
(Main Profile/Main Level) 25 frames/sec)

MPEG-4 Man Walking man_walking_yuv

(Advanced Simple (30 frames/sec)

Profile/Level 0)

NOTE. The YUV filename is automatically filled in by MTS4EA - there is no need
to enter the filename.

For the Grenadier Guards examples, the YUV of only the first nine frames is
provided, because the YUV files are so large.

MTS4EA Compressed Video ES Analyzer User Manual 6-43



File Menu

Export A/V Delay Streams...

The A/V Delay measurement feature (see page 6—227) provides a complete
solution for measuring audio/video synchronization delay in an encoding system.
The Export A/V Delay Streams menu option allows the supplied test streams to
be exported in a variety of formats for use with encoding systems.

You can use the standards Windows controls (Ctrl and Shift) to select multiple
output formats for a selected stream.

NOTE. Some of the export formats can produce very large files. Ensure that you
have enough disk space to accommodate the output.

NOTE. The Export A/V Delay Streams feature uses parts of the file archiving
utility 7-Zip. 7-Zip is licensed under the GNU LPGL (Lesser General Project
License). For more information, refer to the 7-Zip Web site ( www.7-zip.org).

Both video and audio streams can be exported. You need to be careful to match
the correct audio with each video file because the timings of the audio signal vary
slightly depending upon the frame rate of the video that it is to be paired with.

The supplied video formats are:

®  NTSC: 704x480 interlaced at 29.97... fps
" PAL: 720x576 interlaced at 25 fps

®  720p: 1280x720 progressive at 59.94... fps

= 1080i: 1920x1080 interlaced at 29.97... fps

Each video format is supplied encoded in four ways:
= H.264/AVC: High profile

"  MPEG-2: Main profile

®  VC-1: Advanced profile

= Uncompressed: 4:2:0 YUV, 8 bits per sample, see YUV format of 8 bits per
sample 4:2:0., page 6-28
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Recent File

Exit

The supplied audio formats are all 16-bit sampled at 48kHz:

= '25fps": to be used with video at 25 fps. This should be used with the PAL
video streams.

= '29.97fps" To be used with video at 29.97... fps. This should be used with
the NTSC and 1080i video streams.

= '50.94fps": To be used with video at 59.94... fps. This should be used with
the 720p video streams.

Each audio format is supplied encoded in four ways:

Dolby AC-3
=  AAC
®"  MPEG-1 Audio Layer Il

®  Uncompressed: PCM 16 bits per sample at 48kHz.

The program retains a list of the eight most recently used files, numbered 1 to 8.
The recent files can be selected by highlighting them in turn.

Where a particular file could be opened in more than one view - for example, a
video bitstream could be opened as a video file (in the video window) or opened
in the HexView - the file is stored on the Recent File list with the last view type
appended to the end:

filename.m4v [hex] (this one is opened in the HexViewer)
filename.m4v (this one is opened as a video file)
filename.adts (this one is opened as an audio file)
filename.yuv [yuv] (this one is opened as YUV video)

The MTS4EA then uses this information to determine in which window the file
should be reopened.

This option exits from the MTS4EA.
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This menu controls the playing of the compressed file:

File

F'|El'[.a'

B MTS4EA - Yideo View: MPEG4 Exampll

P Play

Overlay Analysis Edit Alert Wine
Cirl+P

P Fast forward Ctrl+F [
[ Blind fast forward Ctrl+B

Cirl4s5 E
Ctrl+a

4 Skip forward

[ L = L=
i 2KIp DAcKWard

gl Video start position. ..

Continuous play
|v Hald last frame

Pl Pause on frame...

Video decoder options. ..
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In addition to the menu selection, there is a right-click popup Play menu:

P Flay Cirl+P
M Fast forward Ctrl+F
L% Blind fast forward Cirl+8
W Stop Cirl4S
I Pause/Step forward Cirl+A
4l Reverse play Ctrl+5hift+F
4l Fast backward Ctrl +5hift+F

<%] Blind fast backward ~ Ctrl+5hift+6
4l Pause/Step backward Ctrl+5hift+4
i Skip forward Cirl+K
A Skip backward Ctrl+Shift+

P Pause on frame. ..

Goto view L4

4 Synchronise views

Video scale L4

The functions of each of these Play menu items are explained on the following
pages. (For the items below the Play menu, see Synchronized Views/Navigating
the Views on page 6—7 and Video Scale on page 6-263.)
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Audio Sounds Broken Up

Video (frames)

Audio stream

Time (milliseconds)

Video (frames)

Audio stream

Time (milliseconds)

When a file containing both audio and video streams is played and the Audio
synchronize function is engaged, if the PC is not sufficiently powerful,
synchronization may not be possible and the resultant audio will be broken. The
figures below describe, in simplified terms, how audio and video streams

interrelate when decoded in the MTS4EA.

When the Synchronize audio icon is depressed, and the requested

synchronization is successful, the green display appears in the Status bar and the
streams run concurrently in realtime.

In sync
40 millisec:
| —A—
1 2 | 3 4 5 6 7 8 9 [ 10 11 2T
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All A12 ]
Q 4 RI() 1 1 200 0 280 320 ’%éﬂ 400 4. 4 0_ -
The illustration above shows video being decoded at a display rate of one frame
every 40/1000 seconds. Audio plays, unbroken, at the same rate as the video.
When synchronization is not requested, the Synchronize audio icon is not
depressed, and audio and video will decode independently.
120 rwsecs
= 1 2 3 | 4 |
40 millisec;
——
s F— | —— e —— s e Fe——s F— [ —— s e _'_'_l-;ff:
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12
Q 40 SIO 1. 160 200 240 280 320 2{!0 400 440 4 0_ ~

The illustration above shows video playing more slowly, at a display rate of one
frame every 120/1000 seconds. The audio plays at its own decode rate,
outstripping the video.
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When the Synchronize audio icon is depressed, and the requested
synchronization is unsuccessful, the red display appears in the Status bar and the
video decodes at a rate determined by available processor power, while the audio

is broken.
end of 3 sec. cache 120 millisec:
— e — e
— — .
Video (frames) 23 24 25 26 27 | 28 1 _
Audio stream =" == = = = E=—= =]
A24 A25 A26 A27 A28
Time (seconds) 0 3.000 3120 3.240 3.360

The illustration above shows an unsuccessful attempt to synchronize audio and
video: the cached data plays in sync, thereafter, limited processor power causes
the audio to fragment (usually more unevenly than suggested in the above

illustration) because it attempts to keep pace with the video by means of
timestamps.
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Audio/Video Synchronization

MTS4EA will decode and analyze audio as well as video streams, but the audio
will only be played and audible when the stream is in forward play mode.

Icon Function in video Function in Function in synchronous mode Function in asynchronous mode
mode audio mode Video Audio Video Audio
| Plays to end or Playstoend. | Attempts to play video and audio in Audio and video play independently;
specified frame or until synchrony. no common timing enforced.
paused. Whenever play is resumed, audio
picks up at current location.
[ Plays quickly in forward Video plays quickly in Audio Video plays quickly in Audio
direction. forward direction. muted. forward direction. muted.
[ Decodes file as quickly Decodes video file as Audio Decodes video file as Audio
as possible without quickly as possible muted. quickly as possible muted.
display. without display. without display
] Stops. Stops. Stops video and audio at once. Video stops. Audio
muted.
I Pressed once in Play Pause. Pressed once in Play Audio Pressed once in Play Audio
mode, pauses. mode, pauses. muted. mode, pauses. muted.
Pressed again, or at top Pressed again, or at top Pressed again, or at top
of file, steps forward 1 of file, steps forward 1 of file, steps forward 1
frame. frame. frame
- Plays file backwards, at Plays video file Audio Plays video file Audio
normal speed. backwards, at normal muted. backwards, at normal muted.
speed. speed.
| Plays file quickly Plays video file quickly | Audio Plays video file quickly Audio
backwards. backwards. muted. backwards. muted.
%] Plays file as quickly as Plays video file as Audio Plays video file as Audio
possible backwards quickly as possible muted. quickly as possible muted.
without display. backwards without backwards without
display. display.
-lj Pressed once in Play Pressed once in Play Audio Pressed once in Play Audio
mode, pauses. mode, pauses. muted. mode, pauses. muted
Pressed again, steps Pressed again, steps Pressed again, steps
back 1 frame. back 1 frame. back 1 frame.
o Skips on to specified Skips on to specified Audio and video play independently;
frame/type/time/number of frames. frame/type/time/number of frames. no common timing enforced.
M Skips back to specified Skips back to specified Audio and video play independently;
frame/type/time/number of frames. frame/typeltime/number of frames. no common timing enforced.
P Pauses when specified Pauses when specified | Audio Pauses on specified Audio
video frame is reached. video frame is reached. | muted. frame. muted.
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Play » Ctrl+P

When selected, this plays the compressed stream, video or audio, until it reaches
the end of the data. However, if, when playing a compressed video stream, a
frame number has been set in Pause on frame... ¥ the video will pause at this
frame number.

If a file containing both audio and video streams is being played, and the streams
are not synchronized, the video and audio will begin to play and continue to play
independently. So, if a compressed video file is playing slowly due to the
available processing power of the PC, it is likely that the video will lag behind
the accompanying audio stream. If audio synchronization is selected, the rate at
which the audio data is decoded adjusts and the audio stream keeps pace with the

video, by means of timestamps. (See Synchronize audio ® on page 6-69 for
more information about audio synchronization.)

NOTE. Depending upon the speed of your PC, when playing compressed video,
the standard in use and the size of the video frames being viewed, there can be a
significant delay after pressing the Play or Pause/Step forward button, during
which the message Buffering <nnn> (nnn is a number) is displayed near the top
of the video window. This indicates that the video decoder is loading the required
number of video frames into its internal buffer. This message disappears when
the video is ready to display. (This is most likely to be seen with the H.264/AVC
video standard, where up to 16 frames are loaded into the decoder buffer before
displaying the first frame.)

At the end of the data, the gray background screen is displayed unless:
" Hold last frame is selected, in which case the last frame stays visible

®  Hold first frame is selected, in which case the first frame is re-displayed
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Fast Forward # Ctrl+F

When this option is selected, the compressed file will be played in Fast forward
mode, played more quickly than normal. The speed at which this is replayed
depends on the speed of the computer you are using.

This command is unavailable when playing audio files.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video plays fast forward and the audio is muted.

NOTE. When playing video forwards or backwards, the MTS4EA buffers the
video and associated data. By default, the MTS4EA allocates a buffer size of
100 MB. The amount of buffer required per frame of video and associated data
varies considerably with the video size and the video standard. Typically,

100 MB is sufficient to buffer the video and data for 10-500 frames.

To change the buffer size, use the Play menu, Decoder options, General tab. See
Video Decoder Options... on page 6—60 for more information.

The video frame count is given in a box at the top of the image, to indicate how
far through the video sequence the currently displayed frame is (the frame count
is also displayed at the bottom right of MTS4EA window in the status bar).

The frame count is displayed in white text if the option in the Overlay menu is
currently set to White, or in black text if this is set to Black (toolbar icon ' or
Ctrl+W).

The fast forward may be stopped at any time by clicking the Pause/Step forward
icon - ™ (or pressing Ctr1+A).

If a frame number has been set in Pause on frame... P, the video will pause at
this frame number.
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Blind Fast Forward = Ctrl+B

Stop ™ Ctrl+S

6-54

When this is selected, the compressed file is decoded as quickly as possible
without displaying it.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video blind fast forwards and the audio is muted.

NOTE. It can be useful to use Blind fast forward to quickly decode the file to see if
there are any alerts generated, or to move to a selected Pause on frame... as
quickly as possible.

See the note under Fast Forward ®® Ctrl+F on page 6-53 regarding a possible
buffering delay immediately after this is selected.

If a frame number has been set with the Pause on frame... ™ then the video is
displayed until the designated frame number is reached.

The Blind fast forward is stopped in the same way as Fast forward.

When this option is selected, it will stop the playing of the compressed file.

The gray background screen is displayed in the video window unless:

®  Hold last frame is selected, in which case the last displayed frame stays
visible.

= Hold first frame is selected, in which case the first frame is redisplayed.
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Pause/Step Forward i Ctrl+A

This option can be selected from the Play menu, by pressing Ctrl+A, or by
clicking the tool bar icon Pause/Step forward I

This command is available when playing audio files, but audio will only be heard
when the stream is in forward play mode.

NOTE. Repeated selection of this option will advance the displayed video one
frame at a time.

This has two functions:

= If the file is playing, selecting this option will pause the decoding of the
stream and, in the case of a video file, display the most recently decoded
frame

® |f the file has stopped or is already paused, selecting this option causes the
file to advance by one displayed frame

NOTE. See the Note under Fast Forward B Ctrl+F on page 6-53 regarding a
possible buffering delay immediately after this is selected.

In H.264/AVC where Sl-frames and/or SP-frames are used, when using
Pause/Step forward (Ctri+A), at the point of the switch, both the frames used for
the switch are displayed, one after the other. These are not fully displayed in the
video when it is viewed normally, and so are not displayed when using Play or
Fast forward selections.

Reverse Play < Ctrl+Shift+P

Play the file backwards, at normal speed.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctr1+Shift+P, or
by clicking the tool bar icon Reverse play - 4
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Fast Backward < Ctrl+Shift+F

Play the file backwards, as fast as possible, while still displaying it.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctr1+Shift+F, or
by clicking the tool bar icon Fast backward - <.

Blind Fast Backward<1 Ctrl+Shift+B

Play the file backwards, as fast as possible, without displaying it.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctr1+Shift+B, or
by clicking the tool bar icon Blind fast backward - <.

Pause/Step Backward =t Ctrl+Shift+A
Step backwards through the video file one displayed frame at a time.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

See also the notes under Pause/Step Forward P Ctr1+A on page 6-55.

This option can be selected from the Play menu or by pressing Ctr1+Shift+A, or
by clicking the tool bar icon Pause/Step backward - =l

Skip Forward " Ctrl+K

This will skip the video to the next frame type/time/number of frames indicated
in the drop-down box on the icon toolbar.

For example, if the box next to the skip forward icon has I-VOP in it (for
example, |~ ~Jwar ~]) then clicking the Skip forward icon will skip to the next

I-VOP.

This option can be selected from the Play menu or by pressing Ctr1+K, or by
clicking the toolbar icon Pause/Step forward ..

6-56 MTS4EA Compressed Video ES Analyzer User Manual



Play Menu

If going to the selected frame type/time/number of frames is beyond the length of
the video stream, then the stream is advanced to the end.

See also Audio/Video Synchronization on page 6-51 and Video Decoder
Options... on page 6-60 regarding the buffer used to hold the video and
associated data. When skipping forward or backward beyond the end of the
buffer, the MTS4EA must reload the buffer, so some delay may be experienced.

The possible selections vary with the selected video standard; the example below
is for MPEG-4 Advanced Simple Profile.

[vapP -

BAfOP
CIGMCIOP
1 Frame

10 Frames
100 Frames

1 Second

10 Seconds
1 Minute
Fange ztart
R ange end

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

Skip Backward ' Gtrl+Shift+K

This is the same as Skip forward but in the reverse direction - see page 6-56.

This option can be selected from the Play menu, by pressing Shift+Ctrl+K, or by
clicking the tool bar icon Pause/Step backward - .

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.
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Video Start Position... s

Continuous Play

Hold Last Frame

6-58

In the Start Position dialog box, you can set either a byte offset or decode frame
number as a starting position for decoding.

Start Position g‘

{* Start of streamn

" Byte offzet
" Decode frame number

Motes

Audio plapback. and buffer analpsiz are not
available when seeking iz enabled. Aftering
zeeking, display time and dizplay frame numbers
are relative to the start pozition. Decode frame
numbers are abzolute with respect to the start of
the input file,

Cancel

The byte offset is relative to the start of the file.

This command is unavailable when playing audio files.

When this option is selected and Play/Fast forward/Blind fast forward/ Reverse
play/Fast backward/Blind fast backward is clicked, then the file will be
continually played in a loop. That is, the file is decoded until its end, at which
point decoding will start again at the beginning of the file, until Stop or Pause is
used.

Audio will only be heard when the stream is in forward play mode.

When this option is selected and the video/audio file is played to the end, the last
decoded frame will be displayed. If Hold Last Frame is not selected, the gray
background video screen will be displayed when the video is not playing.

Hold Last Frame is selected as on by default when MTS4EA starts.

This command is not relevant for audio files.
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Pause on Frame... M

This command is only applicable to the playing of video files.

This option allows you to select a frame number to pause on when the video is
played. Having selected a frame to pause on, and clicking Play or Fast forward,
or Blind fast forward, the video will play until the selected frame number and
then pause.

Pause on frame g|

Specify the frame number to pause on,

Frame: 1000 ™ Last Frame
QK. | Cancel

The last frame can be selected by using the Last Frame box. When this is done,
the video pauses on the last frame. The previously entered frame number (if there
is one) is still stored, and can be enabled again by clearing the Last Frame check
box:

Pause on frame g|

Specify the frame number to pause on,

Frame: v Last Frame
ak. | Cahicel
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Video Decoder Options...

The Video Decoder dialog box has various tabs that set the video decoder options
for each standard. When there are no configurable options for a particular video
standard, there is no tab on the dialog.

General

Decoder options
General | H.263 | MPEG-2 | MPEG-4 | H2B4/8VC | Uncorpressed |
Step-back buffer

Buffer size limit: 100 MBytes

Estimated frame size: 0.419 Bytes/Frame
E stimated buffer length: 233 Frames

Ok | Cancel Apply

Step-back buffer. This buffer is used to hold the video and associated data, to
make video play (forwards and backwards) occur without delay.

NOTE. The size of the step-back buffer is shown, with an estimation of how many
frames of data can be held within this buffer size. When playing video forwards
or backwards, the MTS4EA buffers the video and associated data. By default,
MTS4EA allocates a buffer size of 100 MB. The amount of buffer required per
frame of video and associated data varies considerably with the video size and
the video standard. Typically, 100 MB is sufficient to buffer the video and data
for 10 to 500 frames.

The popup alerts (Warnings, Errors, and so forth) that occur when video is
decoded by the MTS4EA, are not displayed if the video and associated data is in
the Step-back buffer — see Popup alerts in the step-back buffer. on page 6-242 for
more information.
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H.263

Genersl H.253 | MPEG-2| MPEG-4 | H.254/4VC | Uncompressed |
Default timebase

e MTSC
" PAL

This has no effect and is grayed out for standards other than H.263.

NTSC/PAL option. Within the H.263 standard the NTSC standard is assumed
(frame rate of 29.97 frames per second) and video is played back at this frame
rate by default. The NTSC option is selected as standard.

However, although the video frame time can be exactly set with options in
H.263+, sometimes H.263 video in PAL format (frame rate of 25 frames per
second) does not set these options. In this situation PAL video would play back
at 29.97 frames per second and it would play too quickly. Selecting the PAL
option on this tab will play the decoded video at 25 frames per second.

MPEG-2

X

Decoder options

General | H283  MPEG-2 | MPEG-4 | H.254/4VC | Uncompressed |

Buffer Configuration Wideo Buffer Verifier

* Use parameters from stream header Fiie] bite/s

™ Usze custom parameters . .
whbw_buffer_size: bitz

This has no effect and is grayed out for standards other than MPEG-2.

This dialog box relates to the use of parameters for VBV buffer analysis in
MPEG-2.

See Buffer analysis controls: MPEG-4 and MPEG-2. and Use custom buffer
parameters: MPEG-4 and MPEG-2. on page 6-191 for more information.
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MPEG-4

X

Decoder options

General | H.263 | MPEG2 MPEG-4 | H2B4/8VC | Uncompressed |

Buffer Configuration ‘Wideo Buffer Verifier

&

* Use parameters from stream header bit_rate: ’7 bits/s
™ whv_parameters
I~ profile_and_level_indication whbuffer_size: bits
I wideno_object_type_indication

wby_occupancy: bitz

[Main Profile

i . . -
o et R R Wideo Complexity Verifier

vov_buffer_size: MacroB=

voyv_decoder_rate: MacroBsis

s

‘Wideo Memory Werifier

3

winv_buffer_size: MacroBs

ok | Cancel

This has no effect and is grayed out for standards other than MPEG-4.

This relates to the use of parameters for buffer analysis (VBV, VCV, VMV) in
MPEG-4.

See Buffer analysis controls: MPEG-4 and MPEG-2. and Use custom buffer
parameters: MPEG-4 and MPEG-2. on page 6-191 for more information.

H.264/AVC

Many H.264/AVC byte streams do not provide the SEI (Supplemental
enhancement information ) data for specifying a frame rate, as this is optional in
the byte stream (and where this happens, the frame play data is typically provided
at the systems level for the video decoder).

Therefore the setting is provided on this option tab, so that the stream will play at
the correct frame rate when the appropriate SEI data is not present.

Decoder options

General | H.253 | MPEG-2| MPEG-4 H254/8C | Uncorpressed

Default frame rate

Frame rate: frames per gecond
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Uncompressed Video

The data is either:
® 8 bits per sample, 4:2:0, or

®  More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FREXxt, High/10, High/4:2:2, High/4:4:4)

YUV format of 8 bits per sample 4:2:0. The YUV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder (see Compression Standards and File Types section)

and as used commonly by other programs:

®  No headers of any kind (no file or frame headers)

" One byte per sample

®"  Row raster order (top picture row first)

"  Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data
and each byte of Y data)

® Y plane values are 0-255 unsigned

®  Uand V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

"  No headers of any kind (no file or frame headers)
®=  Concatenated planar image data
"  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

" One byte per sample

For 9-16 bit sample depth:
" Two bytes per sample

= Both little- and big-endian byte orders supported
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For YUV format:

®  Concatenated Y, U and V planes

= Uand V planes sub-sampled as required
® Y plane samples are unsigned

= Uand V plane samples are unsigned with a DC offset of 2", where n is the
chroma sample bit depth

For RGB format:

®  Concatenated R, G and B planes.
For grayscale format:

®  Luma plane only

When opening an uncompressed video file, by default the MTS4EA shows the
uncompressed video decoder options, to enter the required parameters.

NOTE. If you try to open an .m4v or .264 or other compressed video file by using
Open as uncompressed video, the MTS4EA will not decode the compressed video
but will assume it is in uncompressed format.

Setting the frame size. Within an uncompressed video file, there is no place to
indicate the frame size, frame rate, and so forth. When the file is opened, the
MTS4EA will display the following screen (this is a tab of the Decoder options,
which can also be accessed from the Play menu, Decoder options):

Decoder options §|

General | H.263 | MPEG-2| MPEG-4 | H.284/yC Uncompressed |

Presets: |Cust0m j
widh [ 0 pises
Height: 0 pixels
Chroma farmat: YUY 4:2:0 8-bit *| Advanced..
Encoding: ’m
Header skip: I—D bytes
Frame skip: I—D frames

™ Skip frames before each input frame

[ Interlaced

Frarne rate: 25 frames per second
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Presets (Width and Height). If there are numbers in the filename that could indicate
the frame size, then the MTS4EA will attempt to read these and offer these in the
Width and Height fields shown in the previous screenshot. The correct values can
be entered or selected using the drop-down list:

Decoder options

Gereral | H263 | MPEG-2| MPEG-4 | H.254/4/C Unoompressed |

Presets: | 720p HO (1280 « 720) |
BN CIF (176 144)
Wwidth: [7|F (352 « 288)
| D1 (704 5 578)
Height: | SOCIF (128 « 36)
| OviGA (320 % 240
Chroma format: 525 SIF [352  240]
- |B25 HHR (352 « 420)
Encoding | ¢58 HHR (352 5 576)
_|viGa (40« 480
Header skip: | e25 451 (704 « 480)
52550 (720« 480)
Frame skip: [ 4CIF (704 » 575
£25 5D (720 % 576)
SWGA (800 + 600
WA, (1024 » 765)
720p HD (1280 % 720
| 4G (1280 « 360)
Frame rate: | coozn 11950 « 1024] v

Ok | Cancel

Chroma format. This control specifies the color model and format for the
uncompressed video data. The combo provides several common combinations,
including 8-bit YUV 4:2:0, 8-bit YUV 4:2:2, 8- bit YUV 4:4:4, 8-bit RGB and
8-bit grayscale. Select an entry from the list to use one of these common formats.
Other formats can be specified by choosing the Custom entry in the list - this will
open the Image format dialog.

Advanced... button. Click this button to specify a custom chroma format - this will
open the Image Format dialog, see Image format dialog box on page 6-32.

Encoding. This control specifies the encoding of image samples in the file format.
The following options are available:

®  One byte - this specifies that image samples are stored in one byte per
sample. This format is appropriate if all image planes are 8-bits deep

"  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

®  Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
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(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

Header skip. The number of bytes at the start of the file before the first frame;
MTS4EA will skip past these bytes (ignoring them).

Frame skip and Skip frames before each input frame: Frame skip is the number of
frames (not bytes) to skip between each frame that is viewed in the video
window.

By default, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames are skipped
before each viewed frame.

Interlaced: The uncompressed video file has interlaced data in the format of
complete frames, with both fields within one frame, top-field first, each field on
alternate lines.

Enabling this check box switches on the Interlace toolbar in the MTS4EA which
allows the two fields to be viewed independently, either one above the other (top
field above bottom field) or either field with the field lines repeated to full frame
height.

Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for
example, 30), or a fraction (for example, 30000/1001) or a decimal number (for
example, 29.97).
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Audio Decoder Options...

The Audio Decoder option is enabled only when audio is present in a stream.

General Audio. Where a decoder has inherent latency, the MTS4EA can
compensate automatically.

Audio decoder options

General Audio l Dolby ,'.'.,c.gl

Compensate for decoder latency: v

+ Reference delay of Sms

(" Specified delay of |0 ms

ok | cancel | Apply |

With Compensate for decoder latency selected, a reference delay appropriate for
the decoder in use is automatically available. If you want to specify a different
delay, enter the value in the Specified delay field and select the option.

Dolby AC-3. The Audio Decoder Dolby AC-3 tab allows you to set up output
options and dynamic range compression values.
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Audio decoder options

General Audio  Dolby AC-3 ]
Output options
Output channel configuration: |3f2 iLLC.R.I.r} j
[+ Low-Frequency Effects
Dual mono reproduction mode: |5t8reo ﬂ
Sterso output mode: |ALrt|:|-detec1 ﬂ
Karaoke capable mode: |Both vocals -
Dynamic range compression
Mode: |Line j
Cut scale factor: |1
Boost scale factor: |'I
Cancel | Apply |

The fields correspond to those used in the Dolby AC-3 development kit. Changes
will take effect the next time the stream is played (that is, decoded).
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Mute audio %

Clicking on this button turns the sound on/off. The audio stream will continue to
decode, even with sound disabled.

Synchronize audio ==

Without synchronization enabled, audio and video streams will play
independently, at rates determined by the available processing power of your PC,
with audio usually playing more quickly than video. When the Synchronize
audio icon is depressed, audio data will be played as the video frame to which it
pertains is played. Full details can be found under Audio/Video Synchronization
on page 6-51.

To show whether audio and video streams are successfully synchronized or not,
the following displays appear in the Status bar:

Iﬁﬁm Mo sync

This menu item and icon are only available when a file containing both audio and
video is loaded.
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Overlay Menu

This menu controls the display of overlaid real-time information and statistical
information that has been captured over a period of time.

™ o2 | Video summary tooltip Ctrl-+U |
! C]. MB tooltip Ctrl+M E

! Bl Image inspector Ctrl+ !
- ,
== & MB types Ctrl+y &

7 Motion vectors Crl+E
ME statistics r

QOverlay colour 4
Visual difference r

Luma only

Blank video

This menu returns information on video streams only. The audio options for this
menu are described on page 6-119.

Summary & Macroblock Tooltips Manipulation

The Summary tooltip and the MacroBlock tooltip windows move and dock in the
same way.

NOTE. When the tooltips are dragged near the edge of the window, they
automatically dock. To force undocking, press and hold the Ctrl key while
dragging with the mouse.
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6-72

The tooltips bring up independent windows that can be:

Moved around within the main window and put next to a video window:

2 MTSALA - H.264/AVC [xample - Bus Junction

Fie

Play Overlsy Anshss Edt Alart Hebp

BB e e N - [P me® "aompad

K R e |

7 H.264/AVC [xample - Dus Junction

Wided standerd LT
Baseine profd evel 3

alf sme ® ropal

When the Summary/MacroBlock tooltip is docked (as in the preceding figure):

And the window is maximized, the Summary/ MacroBlock tooltip remains
visible and the other window is only maximized into the space available

The title bar of the Summary/MacroBlock tooltip changes to a pale color to
indicate it is docked (and the title text is no longer bold)
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Docking/undocking

®"  To dock the Summary/MacroBlock tooltip: drag it to one of the edges of the
main window (top, left, right, bottom).

®  To undock, hold the keyboard control (Ctrl) key and click on the title bar.

Scrolling/scroll bars

When the available area is too small for the whole tooltip to be seen, scroll bars
are automatically displayed:

D MTS4EA - [H.264/AVC Example - Bus Junction]

& File Fay o Analysis Edt Alert window Help
rER I - Sll@wE aEEE

YUY 4:2.0 8-bit
532

02003273 (dec. 1231
0.080

8368
185
8173

Pred L 1
Pred L1

28.000

H.2ZB64IAVC
Baseine profilsiLeve

Ready | Al | Disabled:0 |
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Video Summary Tooltip = Ctrl+U

6-74

Summary [

Pl 352 x 268

1 YUY 4:2:0 B-bit

o 355
020923 (dec. 178467) bit 7
| 2833

=l MPEG-4
Advanced Simple Profileidlevel 2
Methiod 1 quant, GhC

When this is switched on, a window is displayed that provides summary
information about the frame being displayed or the sequence as a whole. The
window can be dragged to any position within the MTS4EA main window.

NOTE. The titles in the Summary tooltip and the displayed information vary with
the selected video standard and the options that have been used in the specific
video file.

If the sequence has not been decoded to the end, then the summary up to that
point is provided. The information given is described in detail below.

Tref [H.263 only]

Tref is the time to the current frame from the start of the sequence, measured in
increments of the base frame time for NTSC or PAL video ( ~33 milliseconds or
40 milliseconds respectively). Tref has a maximum value of 255; when it reaches
this value it wraps back to zero.
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Skip [H.263 only]

Skip is the difference in Tref for this frame, compared to Tref for the previous
frame.

NOTE. Skip and Tref are only displayed for H.263.

For NTSC video at roughly 30 frames per second (actually at 30,000/1,001 Hz),
frames are displayed every 0.033 seconds (approximately).

However, many compressed video sequences do not have 30 frames per second
of data (although they must of course be displayed at the correct rate, as if they
did have 30 frames per second).

For example, if a compressed video sequence had 15 frames per second, the
decoder would skip every other frame; Skip would equal two in this case. (And,
for example, if NTSC video were displayed at 10 frames per second then Skip
would equal three.)

For a compressed video sequence at 15 frames per second, it would mean that the
displayed frame number would increase by 15 each second.

So, continuing the example of video at 15 frames per second, assuming that there
are two Skips before the first frame, the values for the first few frames would be

as follows:
Time approx. Tref Skip Frame number (count of
(secs) (Temporal reference) | (increment) frames decoded and displayed
0.067 2 2 1
0.133 4 2 2
0.200 6 2 3
0.267 8 2 4

There are many variations to this; often more than one frame is skipped.

NOTE. Also, within MTS4EA, for H.263+ and H.263 video Tref is limited to
8 bits, a maximum value of 255 as this is how Tref is defined within the H.263
standards (actually TR).

Some of the Trace outputs of the MTSAEA keep track of the total number of
frames skipped - this is called Cumul. skip (short for Cumulative skip). In the last
row of the table in the preceding example Cumul. skip would be eight.
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Summary Tooltip Varies by Video Standard

The information provided by the Summary tooltip varies depending upon the
video standard that is being analyzed, and the specific options in the selected
video file: the following is an example for an H.264/AVC stream:

Video Summary 3]

720 x 576

| imagesiz]
v

top-field firzt
0x000000 (dec. 0) bit 7

c
b IRl S i 0x00490b (dec. 18699) bit 7

[|
T -
TS
[ oeserame o
2

Macroblock bits (frame/top-field ) kLS4
Macroblock bits (bottomn-field ) &2 EE

GEE =R ET ] Pred LO: 1
Pred L1:

Video standard jgie:T AN
Main profile/Level 3

H.264/AVC Summary tooltip example
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And these are examples for:

Summary EI

Advanced Simple ProfilelLevel 2
Method 1 quant, GhiC

MPEG-4 Advanced Simple Profile H.263

NOTE. The information displayed at the end of video sequence is different — see
under Summary Tooltip at the end of a Video Sequence on page 6-83.

Image size [All standards]. Picture size in pixels, Width x Height ( pixel Columns
X Rows).

For H.264/AVC where the cropping rectangle feature has been used, the full
image size is given and displayed in the video window, but the cropped image
size is also given in this field of the tooltip in the form:

| Image size 352x288 (cropped: 200x100) |

Image format [All standards]. Format of selected video file

Stream size (kBytes) [All standards]. Size of the video file in KB.

NOTE. For container files such as MP4, 3GPP and MPG (MPEG-2), the file size
given is the size of the video track that has been selected, not the size of the whole
MP4/3GPP/MPG file.

Structure [H.264/AVC, VC-1 Adv. Profile and MPEG-4 ASP]. For H.264/AVC byte
streams and MPEG-4 Advanced Simple Profile, where interlace could be used,
the structure of the displayed frame is one of the following:

"  Progressive

®  Interlaced
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Address or Address (frame/top-field) and Address (bottom-field) [Interlace]. The start
address of the current video frame/VVOP within the video file.

The H.264/AVC byte streams, two address fields are given to display the address
of both fields in interlaced streams. If a stream is not interlaced, then the Address
(bottom field) has no data.

NOTE. The first byte in the video file is byte 0; the first bit is bit 7 of byte 0.

The byte address is displayed in hexadecimal first, for example, 0x002681, then
in decimal in brackets, for example, (dec. 9857) and finally the bit location
within the byte, where bit 7 is the most significant bit (occurs first in the stream).

Time (secs) [All standards]. The time in seconds from the start to that point in the
sequence, calculated as if the sequence was playing normally (MTS4EA keeps

track of the playing time, regardless of whether the sequence is paused at some

point or played in fast forward mode).

This information is calculated from:

®  [H.264/AVC]: the SEI parameters if they are present in the bitstream.

NOTE. Many H.264/AVC bitstreams do not have the relevant SEI values (these
are optional) and in this case, MTS4EA will play the video at the frame rate
indicated in the H.264/AVC tab of the Decoder options (on the Play menu)

" [VC-1]: the parameters either in the ASF file, if the video is within this, or
within the VC-1 stream

"= [MPEG-4]: the parameters such as modulo_time_base,
vop_time_increment, etc.

"  [MPEG-2]: the parameters frame_rate_value,
frame_rate_extension_nand frame_rate_extension_d

®  [H.263]: the time-stamps in the picture header. If the Temporal references

[Tref] are not set or are not correctly set, this time may not be the actual
playing time from the start of the sequence.
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VOP type [MPEG-4] or Frame type [H.264/AVC, MPEG-2, H.263, VC-1].

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded,
then the frame will be reported as P.

"=  [MPEG-4] the VOP type, I-VOP or P-VOP or B-VOP or S-GMC VOP (see
the following):

I-VOP: indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames. The
first frame in an MPEG-4 sequence is always an I-VOP

P-VOP: P or Predicted VOP: this frame is Inter coded (partly coded
based upon earlier frames)

B-VOP: (MPEG-4 Advanced Simple Profile only) B or Bidirectional
Interpolated: this frame is calculated based upon both earlier and later
frames. B-VOPs may only be interpolated based upon I-VOPs/P-VOPs
('not on other B-VOPS)

S-GMC: (MPEG-4 Advanced Simple Profile only) the VOP is an
S-GMC VOP which uses Global Motion Compensation (GMC)

= [H.264/AVC, VC-1] the Frame type, I-frame or P-frame or B-frame or
Sl-frame or SP-frame (see below):

I-frame: | indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames. The
first frame in an H.264/AVC sequence is always an | frame

P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

B-frame: (Extended Profile only) B or Bidirectional Interpolated: this
frame is calculated based upon both earlier and later frames

Sl-frame: Sl indicates that this frame is a Switching-Intra coded frame -
there is a switch between two different streams at this point

SP-frame: SP indicates that this frame is a Switching-Inter coded frame
- there is a switch between two different streams at this point

NOTE. For H.264/AVC, the frame type is derived from the most complex slice
type present. For example, if any of the slices in the frame are B-slices, the whole
frame is reported as a B-frame. If any of the slices in the frame are P-slices, the
whole frame is reported as a P-frame. (This is as suggested in the standard.)
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®  [MPEG-2] the Frame type, I-frame or P-frame or B-frame (see the
following):

= |-frame: I indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames. The
first frame in an MPEG-2 Elementary Stream sequence is always an |
frame

=  P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

= B-frame: B or Bidirectional Interpolated: this frame is calculated based
upon both earlier and later frames

®  [H.263] Frame type: the frame type, I-frame or P-frame or B-frame (see the
following):

= |-frame: I indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames. The
first frame in an H.263 sequence is always an | frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

VOP no. [MPEG-4] or Frame no. [H.264/AVC, MPEG-2, H.263, VC-11: . The number of
the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2, H.263] in the
sequence.

NOTE. For sequences with B-VOPs/B-frames and in some other cases, the
displayed frame number may be different from the decode for the VOPs/frames -
see the following.

Tref and Skip [H.263 only]: See under Tref [H.263 only] on page 6-74.

Decode VOP no. [MPEG-4] or Decode Frame no. [H.264/AVC, MPEG-2, H.263, VC-1].
The data that appears in this field differs from the video standard.

For H.264/AVC, one number is displayed (the current display frame number) as
each MacroBlock can be bi-directionally predicted from different frames; to find
out which frames are used for prediction, the MacroBlock tooltip is used.

For MPEG-4 Advanced Simple Profile and MPEG-2, when B-VOPs/B-frames
are used, the data in these VOPs/frames is calculated from data in preceding and
following VOPs/frames stored in the video file.

That is, for sequences with B-VOPs the order in which the VOPs/frames are
stored in the video file is different from the order in which the VOPs/frames are
displayed.
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In this circumstance, this field of the Summary tooltip shows the source
VOPs/frames in the video file from which the displayed VOPs/frames are
generated.

The three numbers, xxx, bbb, fff, are:
= xxx is the frame number of the decoded VOP
= bbb is the frame number of the backward reference

= fff is the frame number of the forward reference

NOTE. When B-VOPs are used, it means that the display is different from the
decode order in every VOP after the first B-VOP occurs in the bitstream (in the
display order).

VOP bits [MPEG-4] or Bits (frame/top-field) and Bits (bottom-field) [H.264/AVC, VC-1]
or Frame hits [H.264/AVC, MPEG-2, H.263, VC-1]. The number of bits used in that:

= [MPEG-4] VOP

®  [H.264/AVC, VC-1] frame if progressive coded or top-field if interlaced,;
data only appears in the Bits (bottom-field) if the frame is interlaced.

= [MPEG-2, H.263, VC-1] frame

NOTE. For H.264/AVC, if any of the slices in the frame are interlaced, the whole
frame is reported as interlaced.

Header hits [All standards] or Header bits (frame/top-field) and Header hits
(bottom-field) [Interlace]. The sum of non-MacroBlock data bits within the frame -
, the header bits at the start of a frame that are before the bits specific to the first
MacroBlock in the frame.

MacroBlock bits [All standards] or MacroBlock bits (frame/top-field) and MacroBlock
hits (bottom-field) [Interlace]. The sum of MacroBlock data bits within the frame -
those bits specifically used to encode the MacroBlocks (excluding the header bits
at the start of the frame).

PSNR (Y, U, V) [All standards] or PSNR (Y, U, V) (frame/top-field) and PSNR (Y, U, V)
(bottom field) [Interlace]. When fidelity analysis is enabled, the selected fidelity
analysis values are displayed for the VOP/frame currently being displayed.

The Y, U, V values given are the average of the values for each MacroBlock.

Mean quant [All standards]. The mean average of all coded MacroBlock quant
values for this frame.
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Reference frames [H.264/AVC only]. This shows the List 0 and List 1 reference
frames to which the current display frame refers.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.

Video standard [All standards]. The video standard used, with various additional
information as appropriate, such as:

= [MPEG-4]:
®  Profile and Level, if this information is given in the file
= Data partitioning, Resync, RVLC, as appropriate

®  [MPEG-4 Advanced Simple Profile] Interlace, QS, Method 1 quant, as
appropriate

"  [MPEG-2, VC-1]:

®  Profile and Level
" [H.264/AVC]:

®  Profile and Level

®  Entropy coding mode, CAVLC

NOTE. For H.264/AVC, many of the other elements (for example, data
partitioning) can vary by frame/slice (and in some cases MacroBlock by
MacroBlock), so these other elements are reported in the MacroBlock tooltip.

= [H.263] Annexes, as appropriate.
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Summary Tooltip at the end of a Video Sequence

When the file is completely decoded, the summary tooltip displays as follows:

Final Summary ]

The title of the tool tip /
becomes Final Stres

Summary

Advanced Simple Profile/Level 2
Methiod 1 gquant, GhiC

The meanings of Image size, File size (KB) and Standard are the same as
described in Video Summary Tooltip & Ctrl+U on page 6-74.

The other items displayed are:
Total frames. The total decoded frames in the sequence.

Total time (secs). The total time in seconds from the start to the end of the
sequence, calculated as if the sequence were playing normally (MTS4EA keeps
track of the playing time, regardless of whether the sequence is paused at some
point or played in fast forward mode).

Total bits. The size of the video file in bits.

NOTE. For container files such as MP4 and 3GPP, the size given is the number of
bits in the video track that has been selected (not the container file).

Ave. hit rate (kbits/s). This is Total bits divided by Total time, in k bits per second.

Ave. frame rate (Hz). This is Total frames divided by Total time, in frames/second
(Hz2).

Ave. PSNR (Y, U, V) [All standards] or Ave. PSNR (Y, U, V) (frame/top-field) and Ave.
PSNR (Y, U, V) (bottom field) [Interlace]. When fidelity analysis is enabled, the
average of the selected fidelity analysis values across all the VOPs/frames is
displayed.
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MacroBlock Tooltip = Ctrl+M

This displays information about a selected MacroBlock:

Macroblock 4|

il (176, 128)
(11,8
0x06ca33 (dec. 444979) bit 6

Segment §s

AC prediction

+ connon

"M = 00, 00=

NOTE. The information displayed by the MB tooltip varies with the video
standard and the options used within the particular video sequence (see under
Viewing the MacroBlock data in other Views on page 6-85).

The example above is for an MPEG-4 sequence, and is examining an Inter

6-84

MacroBlock.
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The MacroBlock selected is signified by a white delineation box around the
16x16 MacroBlock border:

D MTS4EA - MPEG4 Example - Window Car

B MPEG4 Example - Window Car

&l | Disabled:o | 0004

T
Move the hand cursor to select the MacroBlock

Viewing the MacroBlock data in other Views

To see the MacroBlock data in other views - for example, the HexView - right
click at the MacroBlock location of interest and select Goto view from the
context menu, then select one of the views. For example, if Hex View is selected,
the first byte of the selected MacroBlock is displayed in the HexView.

See Synchronized Views/Navigating the Views on page 6—7 for more information.
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MacroBlock tooltip by Video Standard

The information provided by the Macroblock tooltip varies depending upon the
video standard that is being analyzed, and the options used in the video file:

Macroblock

0x00Bae7 (dec. 35559) bit 6
Irter B_8xS (22)

Inter B_Bi_8=8 Inter B_Direct_8:=E
Irter B_LO_4x4 Inter B_L1_8x3

Exp-GolombiCANLC
== & (001000)

3f=-9.00, 6.25=

422 4.00,-275=

0:=0.00, 0.00=

38:=-T7 25,625
3f=-T .25, 6.25x

38:=-9.00,6.75=
38:=-7.25, 6.25=

42:=0.00,-0.75=

®

H.264/AVC

VOP no. [£X]
ZeClLTeclilnh] (208, 160)
MB location g&aRlI}]
0xD1485¢ (dec. 83548) bit 7
DIRECT
CQuant gl

GMC a3y
AL prediction
(=15 0 (000000)
GUIAVETGRELTE < 1.0, 0.5 < 1.0, 0.5=
< 1.0, 0.5= < 1.0, 0.5

GELAVETGEEATE < -1.0, -0.5= <-1.0, -0.5=
<-1.0,-0.5= <-1.0,-0.5>

MPEG-4 Intra MB
(in a Data partitioned VOP)

x|

.

(192, 180)

(2,10

0x01a08¢ (dec. 106852} bit 2

NTER
6
Bits ksl
10

AC prediction
ezl 2 (000010}
GLUETG RN < 0.0, 0.0

H.263 Inter MB (note Segment)

x|

Picture type [Interlace only]. Shows whether the MacroBlock belongs to a top- or

bottom-field.
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VOP no. [MPEG-4] or Frame no. [H.264/AVC, VC-1, MPEG-2, H.263]. The number of
the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2, H.263] in the
sequence.

In MPEG-4 Advanced Simple Profile, H.264/AVC and MPEG-2 for sequences
with B-VOPs/B-frames, the displayed VOP/frame number is different from the
currently decoded VOP/frame number for every VVOP/frame after the first
B-VOP/B-frame occurs in the bitstream (in the display order) - see Video
Summary Tooltip = Ctrl+U on page 6-74 for more information on decoded
versus displayed VOP/frame numbers.

Pixel location [All standards]. The location of the top-left corner pixel of the
MacroBlock, where:

= 0, 0is the top-left corner of the displayed image

= The first digit is horizontal (X) location and the second digit is the vertical
(YY) location.

MB location [All standards]. The location of the MacroBlock where:

® 0, 0is the top-left MacroBlock of the displayed image

®  The first digit is horizontal (X) count and the second digit is the vertical (Y)
count of MacroBlocks. For example, for a CIF-size image this will go from
0,0 (top left MacroBlock) to 21,17 (bottom right MacroBlock).

Address [All standards]. The start address of the MacroBlock within the video file.

NOTE. The first byte in the video file is byte 0; the first bit is bit 7 of byte 0.

For container files such as MP4, 3GPP and MPG (MPEG-2), the address given
is the offset from the start of video track that has been selected, not the address
within the container file (which will be different).

The byte address is displayed in hexadecimal first, for example, 0x002b8a then in
decimal in brackets, for example, (dec. 11146) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).

Frame/Field coding [H.264/AVC, VC-1, MPEG-4 Advanced Simple Profile and MPEG-2].
This displays the MacroBlock coding as either frame (progressive) or field
(interlaced).

2nd DP part, 3rd DP part [optional, MPEG-4 only]. Within the MPEG-4 standard, the
video data within a VOP can be divided into sections for error resilience
purposes, by using the Data Partitioned flag. In this situation, the data for each
MacroBlock is located at three different areas in the bitstream.
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The Address field displays the address of the first part of the MacroBlock data.
The 2nd DP part and 3rd DP part display the addresses of the second and third
parts of the Data Partitioned MacroBlock data respectively.

Mode [All standards]. The MacroBlock type/coding mode as given in MacroBlock
Types &2 Ctri+Y on page 6-94.

Sub-MB modes [H.264/AVC and VC-1 Advanced Profile only]. The type/coding mode
of the blocks within the MacroBlock as given in H.264/AVC on page 6-95.

Quant [All standards]. The Quantizer used by the Luminance (from 1 to 31 for all
standards except H.264/AVC which is the range 0 to 51).

Bits [All standards]. The total number of bits used to encode the MacroBlock
(including motion vector data). For Data partitioned MacroBlocks, this is the
number of bits used in all three parts of the Data partitioned data for the
MacroBlock.

GMC [optional, MPEG-4 Advanced Simple Profile onlyl. This denotes whether the
MacroBlock uses Global Motion Compensation (GMC) in the calculation of
motion vectors. This is either:

®=  ON-GMCison

®  OFF - GMC is off

Segment [H.263 only]. The segment number, representing the GOB number or
slice (starting at zero from the top of the frame).

Slice [MPEG-2 only]. The number of the slice (starting at zero from the top of the
frame).

Slice 1D [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The number of the
slice (starting at zero from the top of the frame).

Slice type [H.264/AVC and MPEG-4 VC-1 Advanced Profile onlyl. The slice type, | or
P or [Extended Profile only] B or Sl or SP.

Entropy coding [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The entropy
coding mode of the slice, CAVLC.

Transform [MPEG-4 Advanced Simple Profile and VC-1 Advanced Profile]. Shows the
DCT type: field or frame, as determined by the value of dct_type in MPEG-4
ASP interlaced_information().
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AC prediction [MPEG-4, H.264/AVC, and H.263]. This is used differently for
MPEG-4 and for H.263:

=  MPEG-4:
®  ON - AC prediction is on
®  OFF - AC prediction is off

" H.263, Advanced Intra Coding mode as specified in Annex I, the values
used are:

® 0 - DC prediction only
® 1 -Vertical DC & AC prediction

® 2 -Horizontal DC & AC prediction

CBP [All standards]. Coded Block Pattern: this is a number from 0-63, signifying
which of the six 8x8 blocks that make up a MacroBlock have been coded - the bit
pattern is reproduced for the block in brackets, where reading left to right shows
which of the six blocks were coded (1 = coded, 0 = not coded). The blocks are
ordered as YO, Y1, Y2, Y3, U, V.

Forward MV [MPEG-4, MPEG-2, and H.263 only] and Forward MV (frame/top-field),
Forward MV (bottom field) [Interlace]. The Motion Vectors for the MacroBlock.
The numbers in <> brackets indicate the relative position of the area from where
the data for this MacroBlock has come. The numbers are for X and Y
respectively (positive numbers are down/to the right; negative numbers are up/to
the left).

For example, <-7.5, -5.0> means that the data in this MacroBlock came from the
area of the preceding VOP/frame, which is 7.5 pixels up and 5.0 pixels to the left
of the current MacroBlock.

(The term Forward in this field is used to specify that these Motion Vectors are
forward predicted — they have been predicted forward from a preceding
VOP/frame.)
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[MPEG-4 Advanced Simple Profile] For interlaced MacroBlocks, this shows
which fields the forward Motion Vectors predict from, as determined by the
value of forward_top_field_reference and forward_bottom_field_reference in
MPEG-4 Adv. Simple Profile interlaced_information(). This is displayed as

follows:
Display Definition
Forward motion vector In frame coded MacroBlocks, shows the forward motion
(framef/top-field) vectors.
In field coded MacroBlocks, shows the forward top-field
motion vectors.
Forward motion vector In field coded MacroBlocks, shows the forward bottom-field
(bottom-field) motion vectors.

Backward MV [MPEG-4 Advanced Simple Profile (B-VOPs), MPEG-2 and VC-1 Advanced
Profile] and Backward MV (frame/top-field), Backward MV (bottom field) [Interlace].
These only appear for B-VOPs in MPEG-4 Advanced Simple Profile, MPEG-2
B-frames and VC-1 Advanced Profile; these are the Backward predicted Motion
Vectors. The numbering follows the convention given above for Forward motion
vectors.

(The term Backward in this field is used to specify that these Motion Vectors are
backward predicted, they have been predicted backward from a following
VOP/frame.)

[MPEG-4 Advanced Simple Profile] For interlaced MacroBlocks, this shows
which fields the forward Backward Vectors predict from, as determined by the
value of backward_top_field_reference and backward_bottom_field_reference in
MPEG-4 Adv. Simple Profile interlaced_information(). This is displayed as

follows:
Display Definition
Backward motion vector In frame coded MacroBlocks, shows the backward motion
(frame/top-field) vectors.
In field coded MacroBlocks, shows the backward top-field
motion vector.
Backward motion vector In field coded MacroBlocks, shows the backward bottom-field
(bottom-field) motion vector.
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Pred LO MV, Pred L1 MV [H.264/AVC, MPEG-4 and VC-1 Advanced Profile]. The
Motion Vectors for the MacroBlock. Data only appears in this field if there is no
subdivision of the MacroBlock:

® L0 refers to List O reference frames (forward reference, from past frames; as
an example, P type MacroBlocks can only be List 0)

= L1 refersto List 1 reference frames (is forward and backward reference,
from past and future frames; as an example, B type MacroBlocks can be List
1 or List 0).

For H.264/AVC only, the number of the referenced frame is also included in
front of the Motion Vector, for example, 38:<9.00,6.25> means that these motion
vectors reference frame 38.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.

Sub-MB 0/1/2/3 Pred LO/L1 MV [H.264/AVC, VC-1 Advanced Profile and MPEG-4]. The
Motion Vectors for the blocks within the MacroBlock, when the MacroBlock has
been subdivided (when not subdivided, there is no data in these fields).

The data provided here follows the standard and is shown in the layout as given
in the Sub-MB modes field of the MacroBlock tooltip and MB types overlay.

As an example, for a MacroBlock which has been divided as follows:

0 1

2 3

where the red blocks are Inter_List_0 (P) and the blue blocks are
Inter_List 1 (B) and the numbers denote the sub-MacroBlock areas 0, 1, 2,
3.

Then the Sub-MB modes field would look like this:

2k =N lnlel==d Inter B_Bi_Gx8  Inter B_Direct_Sx5
Inter B_L0O_4=4 Inter B_L1_8x8

where:
®  The top-left reported sub-MB mode is for area 0

®  The top-right is for area 1, and so forth.
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The MV fields would look like this:
Sub-MB 0 Pred LO My Rl Re
42« 4.00,-2.75=

0:=0.00, 0.00=

3=-T .23, 625+ 3G=-9.00,6.75=
3=-T .23, 625+ 3=-T 253,625+

42:=0.00,-0.75=

PSNR (Y, U, V) or PSNR (Y, U, V) (frame/top-field) and PSNR (Y, U, V) (bottom field)
[Interlace]. When fidelity analysis is enabled, the selected fidelity analysis value
for the selected MacroBlock is displayed.

Image Inspector @ Ctrl+l
The Image inspector provides a magnifying glass on the decoded video and the

ability to view pixel data for individual Macroblocks separated into the
component channels (YUV, RGB or grayscale).

Macroisioek: poesd lestion (295, 160) T H.264/AVC Example - Bus Junction

LT LS LLELLOINE BT W R R NENF A4 LG 238 E0
45007 LT A ASE BN 08 TH B a R1 6 AE L 418 Am
A Te e e e e
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The subsampling ratio of these component channels can vary. As can be seen in
the preceding screenshot, when this is the case, the matrices containing the pixel
data are sized accordingly. The preceding screenshot shows an example of 8 bits

per sample, 4:2:0 YUV video, the following screenshot shows an example of
12 bits per sample, 4:4:4 video.

2 MTSAEA I ZEAVE Example | Thoses Square

TS

Bl & sasann
[N

MacroBlock
address

MacroBlock

Y plane matrix
displaying exact pixel
values

U plane matrix

V plane matrix

The colors of the image blocks change, depending on the data type:

Top image block

Middle image block

Bottom image block

YUV

Gray (Y)

Red (Cr)

Blue (Ch)

RGB

Red

Green

Blue

MTS4EA Compressed Video ES Analyzer User Manual

6-93



Overlay Menu

MacroBlock Types # Ctrl+Y

The example above is a B-VOP of an MPEG-4 Advanced Simple Profile stream.

This overlay allows you to easily view the MacroBlock types used in the
encoding. The types are identified by changing the color of the individual
MacroBlocks, by modifying the chrominance while leaving the luminance
unchanged, so that the data is still partially visible.

The colors used are dependent on the video compression standard in use. The
colors are shown in the following tables and are also displayed on-screen in the
MacroBlock types color key tooltip (see MacroBlock Types Color Key Tooltip on
page 6-277 for more information).

The lines denote the edges of the MacroBlock, and if the MacroBlock has four
motion vectors, the lines also divide the MacrBlock into four quadrents. The

color of the lines can be changed from white to black by clicking the ' icon (or
clicking the Black menu item on the Overlay menu).
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H.264/AVC

H.264/AVC has the following possible coded MacroBlock types (see Reference
[13] in Compression Standards and File Types section), shown in the following

colors:
MB Prediction mode Table Sub-MB types | Color Slice
type index type(s)
I Intra 16x16 (incl. 1-25 l, P, B,
Intra inferred) (Green) SI, SP
| Intra 4x4 0 I, P, B,
(Yellow) SI, SP
| Intra 8x8 0 Orange l,P,B,
(Orange) SI, SP
P Inter list 0 0-2 0-3 Red P, SP
(Red)
B Inter list 0 1,4,5 1,4,5,10 Red B
(Red)
B Inter list 1 2,6,7 2,6,7,11 Blue B
(Blue)
B Inter list 0 + 1 3,20,21 | 3,8,9,12 B
(Pink)
B Inter mixed 8-19 B
(Light blue)
B Inter direct 0 B
(Gray)
Sl Intra 4X4 and 16x16 | 0 S
(Green)
SP | Interlist0 0-2 0-3 Red SP
(Red)

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA; however, because it occurs infrequently and it is a 16x16
type, it is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.
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6-96

VC-1

VC-1 has the following possible coded MacroBlock types (see Reference [17] in
Compression Standards and File Types section), shown in the following colors:

Type Motion vector Color Frame type(s)
Intra 0 l, P, B, BI
(Green)
Forward 0,1,2,0r4 Red P,B
(Red)
Backward 0,1,20r4 Blue B
(Blue)
Bi-directional 0,2,0r4 B
(Pink)
MPEG-4

MPEG-4 has the following possible coded MacroBlock types (see Reference [1] -
Table B-1 in Compression Standards and File Types section), shown in the

following colors:

Index | Type Dquant/ Motion Color VOP type(s)
Dbquant vector
0 Inter 1 Red P, S-GMC
(Red)
1 Inter+Q v 1 Blue P, S-GMC
(Blue)
2 Inter4V 4 P, S-GMC
(Pink)
3 Intra l, P, S-GMC
(Green)
4 Intra+Q v l, P, S-GMC
(Yellow)
Direct 8 B
(Gray)
Interpolate v 2 B
(Green)
Forward v 1 Red B
(Red)
Backward v 1 Blue B
(Blue)
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MPEG-2

MPEG-2 has the following possible coded MacroBlock types (see Reference [14]
in Compression Standards and File Types section), shown in the following

colors:
Type Dquant Motion Color Frame type(s)
vector

Intra v 1 l,P,B
(Green)

Forward v 2 Red P,B
(Red)

Backward v 2 Blue B
(Blue)

Bi-directional v 4 B
(Pink)

H.263+ and H.263

H263 has six possible coded MacroBlock types (see Reference [2] - Table
9/H.263 - in Compression Standards and File Types section), shown in the

following colors:

Index Type Dquant Motion vector | Color
0 Inter 1 Red
(Red)
1 Inter+Q v 1 Blue
(Blue)
2 Inter4Vv 4
(Pink)
3 Intra
(Green)
4 Intra+Q v
(Yellow)
5 Inter4V+Q v 4
(Gray)

MTS4EA Compressed Video ES Analyzer User Manual

6-97



Overlay Menu

D Video View: H.264/AVC Example - Bus Junction  [= |[B]fX]

LI, a8

ol =

The motion vectors used in relevant video frames can be displayed on the frame
currently being viewed. They are switched on and off by doing one of the
following:

®  From the Overlay menu, select the Motion vectors option

®  Click the toolbar icon .
®  Press Ctrl+E

The motion vectors are drawn in the image in either white or black (the color can
be selected using the Black/White Digits button on the Toolbar M see Overlay
Color & Ctrl+W on page 6-113) for all frames except B-VOPs/B-frames - see
Motion Vectors in B-VOPs/B-frames on page 6-100 for information on this.
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This is an example of the above video frame with the motion vectors plotted in
black:

© Video View: H.264/AVC Example - Bus Junction  [= |[B](X]

The motion vectors are plotted to the length of that actually used by the decoder.

The vector has an arrowhead at its end and is pointing to the center of the region
of pixels in the previous frame that was used for the prediction of the current
MacroBlock or sub-MacroBlock.

Some video standards allow motion vectors for an 8x8 region; other video
standards (such as H.264/AVC) allow motion vectors for smaller regions as well.
In these situations, all the motion vectors are plotted.
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Motion Vectors in B-VOPs/B-frames

For frames that are bidirectionally predicted (B-VOPs or B-frames) there can be
two motion vectors for each MacroBlock or sub-MacroBlock region, or four
MacroBlocks in the case of interlaced video sequences:

B MPEG4 Example - Window Car.

Forward motion vector,
displayed in white (or ~
black)

Backward motion
vector, displayed in |
light blue (or dark blue)

In Interlaced video sequences the motion vectors are displayed in the following

colors:
MV Type Field MV color - "™ out | MV color - # out
Forward Top Black

(White) (Black)
Backward Top Light blue Dark blue

(Light blue) (Dark blue)
Forward Bottom

(Yellow) (Green)
Backward Bottom Magenta Red

(Magenta) (Red)

For H.264/AVC, the white (or black) arrows denote the List 0 motion vectors and
the light blue (or dark blue) arrows denote the List 1 motion vectors.

For more information on the motion vector displays in the H.264/AVC standard,
see Compression Standards and File Types section.
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For MacroBlocks with four (or more) motion vectors, the MacroBlock tooltip is
expanded with extra information to display all the motion vectors. The example
below is for a MacroBlock in a B-VOP (in MPEG-4 Advanced Simple Profile)
where there are four Forward and four Backward motion vectors:

(Macroblock |
T

Pixel Iocation [t Beerpa}
e (14, 17)

DxD1cdee (dec. 118222) bit 7
| Mode[pliiduy

"

I -

| cuc]

OFF

0 (000000}

{_u_s, 0.0+  <-05, 0.0»
<-0.5, 0.0= <-0.5, 0.0=

GEIW ARG < 0.5, 0.0= <-0.5 0.0=
=-0.5, 0.0= <-0.5 0.0=

MTS4EA Compressed Video ES Analyzer User Manual 6-101



Overlay Menu

MB Statistics

6-102

This option displays statistics on a MacroBlock-by-MacroBlock basis, either for
the current frame only or averaged over a range of frames.

The top of this submenu allows selection of:
®  Numerals (numbers)

= Colors

Numerals

When this is selected, numbers are displayed for the MacroBlock statistics,
overlaid onto each MacroBlock.

| v MNumerals

Colours

* HMone
CQuanks
Eits

Slices

(In the preceding example, Numerals os selected, but None is also selected, so no
statistics will be displayed.)

The displayed number is selected from this submenu; the following example
shows bits per MacroBlock in frame 49 of the MPEG-4 example file Space
(no bits = not coded):

F:00049 517175

09

151414
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When statistics have been selected to be displayed, the Color Map Key is also
displayed:

Colour Map Key

[ Colouwrs

- [v Murmerals

2000

See the next section for a description of the Color Map Key.

NOTE. In the Color Map Key, selecting the Colors displays the colors as well as
the numerals.

Colors

When this is selected, colors are displayed for the MacroBlock statistics, overlaid
onto each MacroBlock.

The colors give a quick visual indication of the values in the video; the smaller
the number, the more towards blue, the larger the number, the more towards red:

Bits [v Colours
- B T e
1 44 2000

NOTE. If it is hard to see the colors, the video can be blanked (set to mid gray) by
selecting Blank video in the Overlay menu. You can also blank the video by
pressing the B key when the video is selected.

If exact numbers are required, turn on the numerals, instead of , or in addition
to, the colors, or use the MacroBlock tooltip.

If it is not displayed, the Color Map Key can also be displayed from Windows >
Toolbars.
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6-104

The example below shows bits per MacroBlock in frame 50 of the MPEG-4
example file Space (no color = no bits):

F:00050

Linear/Logarithmic Scales

Some number ranges are best represented in linear scales (such as quants and
slices); others are best in logarithmic scales.

MTS4EA automatically chooses an appropriate scale and displays the values at
the bottom, middle, and top of the color range.

The choice of linear/logarithmic scale made by the MTS4EA is indicated by the
middle value on the color key. If the value is not numerically the average of the
top and bottom values, a logarithmic scale has been chosen by the MTS4EA.

Linear scale (for example, quants, slices):

Colour Map Key

Guants Iv Colours
| I T Numerals
0 15 A

Bitz [v Colours
- B e
1 44 2000
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Menu Variation with Standard

The menu below the selection of numerals/colors varies (slightly) depending on
the video standard:

v NMumerals

Colours

* Mone
Quanks
Bits
Video packets
Fidelity

Frame range...

Average biks

Average bits/coded MB
Average quantiser
Freq of coding

Freg of intra coding

Average fidelity

MPEG-4

v Numerals

Colours

* Nong
Quants
Eits
Segments
Fidelity

Frame range...

Average bits

Average bitsfooded ME
Average quantiser
Freq of coding

Freq of intra coding

Average Fidelity
H.263

v NMumerals

Colours

Maone
Quanks
Bits
Slices
Fidelity

Frame range...

Average hiks

Average bits/coded MB
fAverage quantiser
Freg of coding

Freq of intra coding
Averade Fidelity

H.264/AVC, MPEG-2

NOTE. It can also useful to use this option with the Hold last frame option in the
Play Menu, which allows the total sequence statistics to be viewed in relation to

the picture content.

For interlaced video streams, some of the MB statistics overlays are not visible if
the video is displayed in combined view (frame view). To see the statistics in this
situation, switch to the separated fields view using the interlace toolbar (see
Separated fields view. on page 6—276 for more information).

The first four of the MB statistics overlays apply only to the current frame:
= Quants

" Bits

= Segments or Slices

"  Fidelity
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The remaining selections apply to the range of frames selected by Frame range.
"  Average bits

®  Average bits/coded MB

=  Average quantizer

"  Freq of coding

®  Freq of intra coding

®  Average fidelity

NOTE. The frame range over which statistics are to be accumulated cannot be
changed during pause mode; otherwise MTS4EA could not ensure that the Trace
and Graph data were collected over the correct range of frames. For example, if
the video was paused at frame 23 and Trace was enabled for a range of frames
from 20 to 25, the Trace data would be incorrect.

When a range of frames has been set, the Frame range... item on the MB
statistics menu changes, with a check mark to indicate that a range of frames has
been set (see Frame Range on page 6-109).

The status bar indicates whether the video frame being displayed is in or out of
the selected range of frames (see Frame range in/out indicator on status bar. on
page 6-112).

None. This option switches off any displayed overlaid MacroBlock statistics on
the current frame.

NOTE. The None option does not turn off the motion vector plot or MacroBlock
type display.

Quants. This option shows the quantizer used for the luminance for each decoded
MacroBlock. (The quantizer used for the Chrominance could be different, for
example in H.263+ Annex T.)

If the MacroBlock was not coded, then no number/color is displayed.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.
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Bits. This option overlays the number of bits used to encode each MacroBlock in
the current frame.

If the MacroBlock was not coded, no bits are shown/no color is shown, even
though in MPEG-4 and H.263 a single bit is sent to signify an uncoded
MacroBlock.

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an
overflow (a number greater than 999).

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.

Video packets [MPEG-4]. This option shows the grouping of the MacroBlocks into
video packets. The start of a new video packet is distinguished by a
resynchronization marker in the stream.

NOTE. Video packets are only used in displays of information relating to
MPEG-4.

Segments [H.263]. This option shows the segment numbering in use for the
current frame. Segments are defined as being Group of Blocks (if GOB headers
are sent in H.263) or Slices (as defined in Annex K of H.263+). If a segment
number is zero, then it is not displayed - hence if no GOB headers or Slices are
sent, then this option will not overlay anything.

NOTE. Segments are used only in displays of information relating to H.263.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.
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Slices [H.264/AVC, MPEG-2]. This option shows the slice numbering in use for the
current frame; an example is given below:

3 MPEG-2 Example - Bus junction - stream OxeQ

4% 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

1 10 1 10
R AR A AR R A KRR R C AR A I AR E RN AU ERR RN RO AR A}

NOTE. Slices are used only in displays of information relating to H.264/AVC and
MPEG-2.

(In order to see the slice ID numbers more clearly, the video has been blanked,
using the Overlay > Blank video menu selection.)

This shows the same frame, with the slices displayed using the color overlays:

F:00040

Colour Map Key

Seaments/slices ¥ Colous

T - B e

The slice ID overlay option can be used with Motion Vectors and/or MacroBlock
types, but not with any other digit overlay option.
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Fidelity. This option shows the fidelity analysis values for each MacroBlock, for
example, PSNR in dB (decibels):

eSS IEES

SEIEI MRS 06EIDAMTI5IE

TS B2 DA 2T AT HLITE6T1S

NOTE. Fidelity is grayed out until fidelity analysis is enabled; see Video Fidelity
Enable on page 6-162.

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options - see Video Fidelity Enable on page 6-162 for more information.

Frame Range

This option allows the start and end frames to be set for the calculation of the
MacroBlock statistics (the range is inclusive):

= Average bits

"  Average bits/coded MB
®  Average quantizer

"  Freq of coding

"  Freq of intra coding

" Average fidelity
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NOTE. The frame range set on this tab is the same frame range used for the Trace
and Graph analysis (see Frame Range Tab on page 6-154).

When the frame range has been set, the statistics are calculated from the first to
the last frame within the range (inclusive frame numbers) and the last values they
reach are held on the displayed frame when outside the range.

The frame range over which statistics are to be accumulated cannot be changed

during pause mode; otherwise the MTS4EA could not ensure that the Trace and

Graph data were collected over the correct range of frames. For example, if the

video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range opens the frame range tab:

Analysis options EI
Frame range ] Trace ] Graphs ] Wizual difference.-"FideIity] Decoded video file output]

Frame range

First frame Last frame:

to v &l frames

ok | Cancel

All frames. This option is the default and calculates the sequence statistics from
the start of the sequence to the current frame.
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To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis options

Frame range ] Trace ] Graphs] Yisual difference/Fidelity | Decoded video file output]
Frame range

First frame Last frame

1 to {17 [ a&llframes

0k, | Cancel Apply

When a range of frames has been set, the Frame range... item on the MB statistics
menu changes, with a check mark to indicate that a range of frames has been set:

Slices
Fidelity

v Frame range...

Average bits
Awerane hitsiroded MR

MTS4EA Compressed Video ES Analyzer User Manual 6-111



Overlay Menu
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Frame range in/out indicator on status bar. The frame number indicator at the
bottom right of the status bar changes when in/out of the frame range as follows:
The frame counter text is in black with a gray background:
I

abled: 0 0016 I

When a frame range has been set and the displayed frame is within the specified
range, the frame counter background changes to green, as shown:

|
ablzd: 0 i

When a frame range has been set but the displayed frame is outside of the range
set, the frame counter changes to white text on a red background.

I
abled: 0

Average hits. This option displays the average number of bits used to code each
MacroBlock, by dividing the total accumulated bits for each MacroBlock by the
total number of frames in the frame range.

Both coded and not coded MacroBlocks are included in the average bits
statistics.

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an
overflow (a number greater than 999).

The color range displayed with the color overlays is a logarithmic scale:

Colour Map Key

Bits [v Colours
A D T Mumerals
1 44 2000

Average hits/coded MB. This option displays the average number of bits used to
code each MacroBlock, but allowing for the number of times it has been coded,
the total accumulated bits used to code the MacroBlock over the frame range
specified divided by the number of times that particular MacroBlock has been
coded.

The color range displayed with the color overlays is a logarithmic scale: see
preceding screenshot.
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Average quantizer. This option displays the average quantizer used to code each
MacroBlock over the specified frame range. It is displayed to one decimal place.

The color range displayed with the color overlays is a linear scale:

Colour Map Key

Quants [v Colours
- e
1] 15 K

Freq of coding. This option displays the frequency of coding (number of times
each MacroBlock has been coded over the frame range specified).

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an
overflow (a number greater than 999).

Freq of intra coding. This option displays the number of times each MacroBlock
has been coded in Intra Mode over the frame range specified.

Average fidelity. This option shows the average fidelity analysis values for each
MacroBlock over the selected frame range.

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options - see Video Fidelity Enable on page 6-162 for more information.

Overlay Color & Ctrl+W

This item allows the selection of the color of the overlays. You can see the values
even if the decoded image is very dark (choose white) or very light (choose
black). It affects all the number overlays as well as the motion vector overlay.

In the motion vector overlay, two colors may be used for some video standards -
in this case:

=  Black selects black and dark blue colors for overlays
" White selects white and light blue colors for overlays
See Motion Vectors .7 Ctrl+E on page 6-98 for more information.

Black. This selects a black/dark blue color for the overlays.

White. This selects a white/light blue color for the overlays.
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Visual Difference

3 MTS4EA - Video View: MPEG4 Exal

File Play Eo=V0 Analysis Edit  Alert
™ ~ | & summary tooltipCtri+U |
|3 MBtookp  Ctrl+m
i [&] Image inspector Ctrl+l

8 MB types Ctrl+Y
7 Motion vectors  Ctrl+E
ME statistics r

Black
*  White

Visual difference ld v Enable...

X Luma only I Decoded
Blank video #ll Reference
P Difference

® Diff scale x0.5
Diff scale x1
Diff scale x2
Diff scale x4
Diff scale x8
Diff scale x16
Diff scale x32
Diff scale x64
Diff scale x128

This menu option enables the visual difference video display; this uses an
uncompressed video reference file to show a video view of any of the following:

®  The encoded (compressed) bitstream
®  The uncompressed video reference bitstream

®  The visual difference between the encoded bitstream and the uncompressed
video reference file

NOTE. The visual difference display can be done on a range of frames only, if this
range is at the start of a file. For example, only the first ten frames of the YUV
reference file are provided for the H.264/AVC and MPEG-2 bitstreams
Grenadier Guards.

When displaying the compressed bitstream or the uncompressed video reference
file or the difference between the two, all the standard MTS4EA video playing
controls can be used to play the video forward/backward (although some of the
unrelated seek functions be grayed out).
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Visual Difference Icon Toolbar

This toolbar is displayed when the visual difference view is enabled:

| oa w | ||
The functions of the icons are as follows:

Show encoded (compressed). Selecting this menu option (or clicking on the |
icon) displays the standard video window (shows the compressed bitstream that

was decoded by the MTS4EA):

T 1A Crrs

Show uncompressed video reference. Selecting this menu option (or clicking on the
= icon) displays the frame in the YUV reference file that corresponds most
closely in time to the corresponding frame in the compressed bitstream:
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Show difference. Selecting this menu option (or clicking on the Lol icon)
subtracts the uncompressed video reference video from the compressed video,
frame-by-frame:

LN A e [

Fonnn?

Pause Dsabledi0 [ 0007 ¢

The MTS4EA uses the timing given in the:

= Compressed bitstream itself for the displayed frame times of the compressed
bitstream

®  Uncompressed video reference set-up tab of the MTS4EA (the frame rate)
for the uncompressed video reference file

When doing the subtraction, the MTS4EA uses the uncompressed video
reference file and the corresponding frames from the compressed bitstream that
are closest to each other in time.

NOTE. The visual difference view can be used to display the difference between
two uncompressed video files; to do this, open the first uncompressed video file
using the standard File-open (selecting Open as type) and then select the second
uncompressed video as the reference file.

If the frame rate of the uncompressed video reference file is set incorrectly, the
visual differences will invariably appear to be much greater than they should be.
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Magnify visual difference by X. This menu selection or drop-down menu can be
used to magnify the visual differences on-screen, so that they are easier to see:

The magnification (multiplication factor) can be any of the factors shown:

Diff sale 11
Diff scale x2
Diff zcalke #d
Diff scale »8
Diff zcale 16
Diff szale 132
Diff zcale k64
Diff zcale 1128
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Luma Only

Blank Video

6-118

This displays the luma (luminance) only of the compressed bitstream, or
uncompressed video reference, or difference.

When this option is selected, only the luminance of the image in the video
window is shown:

This option will blank the video output to a gray color. It is included so that the
motion vectors and other data can be viewed more clearly without the visual
interference of the decoded image.

LR N4 Cermen )

P0G

In this example, the motion vector overlay is on and the video is blanked. You
can also blank the video by pressing the B key when the video is selected.

NOTE. The Blank video option is available only when one of the overlays on the
Overlay menu is in use; otherwise it is grayed out.
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Audio Options

These options are only available when an audio waveform is being viewed.

NOTE. Full audio analysis is not currently supported for the Dolby Digital
(AC-3) standard. For this standard, only audio extraction and playback will be
available.

The audio summary and frame tooltips can be manipulated in the same way as
the video tooltips (see Summary & Macroblock Tooltips Manipulation,
page 6-71).

Audio Summary Tooltip

When this option is selected, a window is displayed that provides summary
information about the audio frame being displayed or the sequence as a whole.
The information displayed differs depending on whether the stream is
playing/paused or is in stop mode. The selection of information provided by the
audio summary tooltip is as follows:

Audio Summary [X]

Number of channels 3

Sample Rate (Hz) [t
Frame length (zamples) k%
Output format [gLY
Num frames de 208

Num bits decoded [k

Time decoded (secs) (55
Stream size (kBytes) QEY
EULILESELGENG] Dolby Digital AC-3

I!IIII

Number of Channels

If the audio stream is mono, this number will be one (1); if the stream is stereo,
this number will be two or more.

Sample Rate (Hz)

Sample rate of the decoded audio in samples per second (Hz).
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Frame Length (samples)

Number of audio samples in each decoded audio frame.

Output Format

The output audio sample format bit depth in bits per sample.

Num Frames Decoded

The running total of decoded frames.

Total Frames

The total number of decoded audio frames in the stream.

Time Decoded (secs)

The time in seconds from the start to the current point in the sequence, calculated
as if the sequence were playing normally (the MTS4EA keeps track of the
playing time, irrespective of whether the sequence is paused at some point or
played in fast forward mode).

Total Time (secs)

The duration of the stream in seconds.

Ave. Bit Rate (kbits/s)

This is total bits (kbits) divided by total time (secs).

Ave. Frame Rate (Hz)

This is total frames divided by total time (secs).

Stream Size (kBytes)

The size of the stream in KB.

Audio Standard

The audio standard used.
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Audio Frame Tooltip

This tooltip displays information about a selected audio frame. The information
provided by the frame tooltip varies according to the audio standard being
analyzed and the options available for that standard.

o
osen
P LS 0x005a00 (dec. 23040 bit 7
r

Time
so07

Frame Number

The number of the currently selected audio frame.

Time (secs)

The time in seconds from the start of the audio sequence to the start of the
selected audio frame, calculated as if the sequence were playing normally
(MTSAEA keeps track of the playing time, irrespective of whether the sequence
is paused at some point or played in fast forward mode).

Address (in audio ES)

The address of the beginning of the selected audio frame within the audio
elementary stream.

Frame Bits

The number of bits within the selected audio frame.

Plot Mouse Over

When the mouse pointer is over an audio plot, this field shows the name of the
audio plot and its value for the selected audio frame.
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Histogram Mouse Over

When the mouse pointer is over an audio histogram, this field shows the name of
the part of the audio histogram the mouse is over and its value for the selected
audio frame.

Total Audio Data Size [MPEG-1]

The total number of bits used for the audio data part of the selected frame. This
consists of all the data that decodes to produce the audio frame, and does not
include other data such as the header, error check, or ancillary data.

Ancillary Data Size [MPEG-1]

The total number of bits used for the ancillary data part of the selected audio
frame.

Total SBR Data Size [AAC]

The total number of bits used for the SBR data part of the selected audio frame.

Total Config Data Size [AAC]

The total number of bits used for the configuration data part of the selected audio
frame. This includes all data used to configure the AAC decoder (for example,
ADTS headers and AudioSpecificConfig data.)

Total Data Size [AAC]

The total number of bits used to represent the main and subsidiary payload
structures of the selected audio frame.

Max Scalefactor Blocks [AAC]

The maximum number of scalefactor bands per group for the selected audio
frame.

Global Gain [AAC]

Global gain, equal to the value of the first scalefactor, for the selected audio
frame.
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LTP Data Present [AAC]

Flag to specify whether LTP data is present in the selected audio frame.

Predictor Data Present [AAC]

Flag to specify whether predictor data is present in the selected audio frame.

MS Mask Present [AAC]

Flag to specify whether MS mask is present in the selected audio frame.

Pulse Data Present [AAC]

Flag to specify whether pulse data is present in the selected audio frame.

TNS Data Present [AAC]

Flag to specify whether TNS data is present in the selected audio frame.

Gain Control Data Present [AAC]

Flag to specify whether gain control data is present in the selected audio frame.

Window Sequence [AAC]

Shows the type of window sequence used in the selected audio frame.

Window Shape [AAC]

Shows the type of window shape used in the selected audio frame.

Show Audio Features...

A range of options showing audio related data.
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Show Audio waveform ()

MTSA4EA offers the ability to view an audio streams waveform: the y-axis is
normalized amplitude, and the x-axis is time (seconds).

The audio streams waveform can be viewed while the stream is playing, showing
the frames being marked off on vertical bars as the stream is decoded:

D+ opb+ea

Mone

1| [P Fréme:bE6 [P Frime:fiEs | Frame:072

Amplitude

05
075
44 45 46 47 48 48 5 51 52 53 54 55 56 57 58 58 B 81 62 B3
Time (=)
< | >
Point: (5.7757s, 0.856) 48000 Hz {16 Bit
Play Insync & Dissbled:0 | o072 2

It can also be viewed when the stream has been played through to its end:

|

Mono

a7s

Ampltude
=

o

10 20 30 40 50 G0 FO 80 80 100 11_? 12(0]130 140 150 160 170 180 180 200 210 220 230 240 250
ime (s

Point: (176,735, -0,738) 48000 Hz 16 Bit
Fast Forward Tnsync [ Al Disabled: 0 | 2500 7
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The gray background is due to the density of marked-off frames; when the zoom
out icon is used, these will become more spaced and the shape of the waveform
more easily discernible (see the following figure). At each frame marker, the
frame type and number is shown.

Additional information can be found in the Audio waveform views status bar:

Foint: {5.7757s, 0.656) 45000 Hz 16 Bit

Play Tsyn( all Disabled: 0 0072
Datapoint values When audio and video streams are Sampling rate Bits/sample
(visible only when sychronized, this is displayed.
cursor positioned over ~ When audio is decoded independently, at a
graph) rate determined by available processor power,

this is displayed instead

It is possible to zoom in and out on this graph view using the first two icons on
the waveform view toolbar, as illustrated below.

Amplitude

| i
s ‘ ‘ ‘ | ‘

075 ‘

1253 1254 1255 1255 1257 12538 1259 126
Time ()

The illustrations below show that it is possible to zoom in so far as to see the
individual data points plotted in the audio waveform.
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025

™

Amplitude
<l
N
Z
=]
Amplitude

025 025
05 s
075 075

125818 125619 125 62 12562114 12562118 12562122 12562126

The functions of the other icons are described under Audio Waveform Toolbar
icons on page 6-127.

The following screenshot shows the waveform of a stream with multiple
channels:

3 MTSAEA - [Audio Waveform View: MREGA File Exsmple - Beijing Weather Girl - track 001] Jii=1]:3]
b= Fle Pay Overlay Anshis Bt et Wesker el x
Pl & S Aame e BEM o 0F - 7 oall oD EG
EE&Ge S (ol
o+ b

Leht Channel

Right Channel

g om
i
T
23
Qs
075
] o 02 1T} o4 1 17 or on 1
Time (3) -
< »
P (0. 309055, -0.107) A e e
BB NOTE: oreimore Albwts dsabledd Ovor | Cwabledi0 | 024
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Audio Waveform Toolbar icons

Icon Function
+ =— | Zoomin (+) and zoom out (-) centered on the window (affects scale of x-axis only).
[m] Fit all data into window.
[&] Locate origin (zero), for example, start of sequence.
np Autoscroll, for example, fill the analysis data in real-time as the audio is decoded, and
scroll the window to the right.
I+ Increase channel height (affects scale of y-axis only).
I- Decrease channel height (affects scale of y-axis only).
s Measure the data at the cursor. Values are reported in status bar.
Hold and drag to measure offsets and angles/slopes of lines.
5 Scroll/pan (the cursor changes to show the scroll/pan direction).
) Zoom infout centered on the cursor. Press <Shift> to zoom out.
1 Show or hide audio frame markers.
e Show or hide the plots and plot key. See page 6-133 for a full account of analysis with
the plot tool.
- Show or hide the selected histogram and associated key. See page 6-128 for a full
account of histographical analysis options.
e+ Show or hide the audio waveform.
KK Show or hide the audio/video synchronisation markers.

Show audio frame markers (/ii1)

Shows/hides the audio frame markers.

Show sync markers ()

Shows/hides the audio synchronization markers.
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Show Histogram

6-128

Shows/hides the distribution of different types of coded data within each audio
frame. The available histograms depend on the audio standard in use. Only one
type of histogram can be overlaid onto the audio waveform at any one time. The
following histograms are available:

Audio Data Bit Usage Histogram [MPEG-1/2]

Shows the distribution of bits used for the following audio data syntax elements
within each frame:

allocation
sample
samplecode
scalefactor

scfsi

See Compression Standards and File Types section for a full definition of these
syntax elements.

= Audio Waveform View: ADTS Example - Dance Track

+ -[E =B =+ Qe

<

A pituds (Poimiakind sambee vake )

A oltade (ri ke tampsn st )

ok (0121545, -0.723) MI00He 16 B

08 or (1] (1]

L] o1 0z 03 04 05
Tewm {8)

Right Channel
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Frame Data Bit Usage Histogram [MPEG-1/2]

Shows the distribution of bits used for the following syntactic structures within
each frame:

®"  AncillaryData

®  AudioData

=  AudioSequence

®=  ErrorCheck

"  Frame

®  Header

®  HuffmanCodeBits

= MainData

See Compression Standards and File Types section for a full definition of these
syntax elements.

0%
Tt (£)

Right Channel

Smpdtute (nor sk ed sample i)

MTS4EA Compressed Video ES Analyzer User Manual 6-129



Overlay Menu

Frame Bit Usage Histogram [AAC]

Shows the distribution of bits used for the following top-level categories of data
within each frame:

= Config
®  Main payload
®  SBR (Spectral Band Replication)

®  Subsidiary payload

See Compression Standards and File Types section for a full definition of these
syntax elements.

Main Payload Bit Usage Histogram [AAC]

Shows the distribution of bits used for the following syntax elements within the
main payload data of each frame:

®  channel_pair_element

®  coupling_channel_element
®  data_stream_element

= fill_element

= gain_control_data

" jcs_info

®  Ife_channel_element

®  program_config_element

" pulse_data

"  raw_data_block

®  single_channel_element

See Compression Standards and File Types section for a full definition of these
syntax elements.
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SBR Bit Usage Histogram [AAC]

Shows the distribution of bits used for the following syntax elements within the
SBR data of each frame:

®  sbr_channel_pair_base_element
®  sbr_channel_pair_element

=  shr_channel_pair_enhance_element
" shr_data

= shr_dtdf

"  shr_envelope

®  shr_extension

®  shr_grid

" shr_header

= sbr_invf

"  shr_noise

®  shr_single_channel_element

®  sbr_sinusoidal_coding

®  Unused SBR data when no header has been found

See Compression Standards and File Types section for a full definition of these
syntax elements.
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Subsidiary Payload Bit Usage Histogram [AAC]

Shows the distribution of bits used for the following syntax elements within the
subsidiary payload data of each frame:

®  dynamic_range_info

" extension_payload

® individual_channel_stream

" |tp_data

" reordered_spectral_data

®  scale factor_data
" section_data
" gpectral_data

" tns_data

See Compression Standards and File Types section for a full definition of these

syntax elements.

Show Histogram Key

Shows/hides the currently selected histogram and the associated key; the first
available histogram is displayed if there is no current selection. The fields listed
in the key will vary according to which histogram is displayed.

Audio Histogram Key 3]

[ oo e bt vsoge vaes
D allocation

sample

samplecode
scalefactor

zcfzi

If a key is open when the histogram overlay is changed, the key will be

automatically updated.
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Show plot

This menu presents you with a choice of different line chart overlays. The
available line plots will depend on the specific audio standard in use. Any
combination of the available plots can be plotted at any one time. The plots
available for each standard are as follows:

Total frame size [All standards]: The total number of bits used for all data of
each audio frame.

Total audio data size [MPEG-1/2]: The total number of bits used for the audio
data part of each frame. This consists of all the data that decodes to produce the
audio frame, and does not include other data such as the header, error check and
ancillary data.

Ancillary data size [MPEG-1/2]: The total number of bits used for the ancillary
data part of each audio frame.

Total SBR data size [AAC]: The total number of bits used for the SBR data part
of each audio frame.

Total config data size [AAC]: The total number of bits used for the
configuration data part of each audio frame. This includes all data used to
configure the AAC decoder (for example, ADTS headers, AudioSpecificConfig
data).

Total data size [AAC]: The total number of bits used to represent the main and
subsidiary payload structures of each audio frame.

Max scalefactor blocks [AAC]: The maximum number of scalefactor bands per
group for each audio frame.

Global gain [AAC]: Global gain, equal to the value of the first scalefactor, for
each audio frame.
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B MTS4EA - Yideo View: MPEG4 File Example - Beijing
File Play Overlay BNENVEEN Edit  Alert Window Help

This menu controls the collection and display of:

®  Trace information, such as Trace/Parse bitstream and Trace/Interpret

video trace enable. .. Ctrl+T
Video graph enable... Cirl+5
Video fidelity enable. ..

Output decoded video file...

Video analysis options. ..

&% view video navigator...

E Vie de ce Cirl+ +T
View video stream hex... Ctrl+H

E View video stream structure,.. Crl+R

'i Vie den fidelity analysis

|l View bits per video frame analysis...

Audio trace enable...

Audio analysis options. ..

View audio stream hex...

E view audio stream structure. ..

AV delay test enable. ..

®  Graph information

"  Fidelity analysis

and the display of:

®  Hex (hexadecimal) view of stream data

®  The structure of the file being analyzed

®  Analysis of the video buffer usage

MTS4EA Compressed Video ES Analyzer User Manual

6-135



Analysis Menu

The Analysis options menu item provides access to all the Trace, Graph and
Fidelity options as well as setting of the range of frames over which to collect the
Trace, Graph and Fidelity information.

NOTE. Trace enable..., Graph enable..., Fidelity enable..., Decoded file output
enable... and Analysis options... cannot be set in pause mode - the video must be
stopped, otherwise MTS4EA could not ensure that the Trace, Graph and Fidelity
data were collected over the correct range of frames.

Video Trace Enable Ctrl+T

Analysis options RI

Frame range Trace l Graphs] Wisual differencea’FideIity] Decodad videa file output]

[V Enable
Filename

mpdazp_3.vpt

Available disk space; 14438 MEBytes
File size limit: |50 MEytes

Options

Parze bitztream
[ Interpret

1'% 0P summary
] M rows summary
] kB summary

1 DCT level

[ Pirel level
[1W0P fidelity

1 t4E fidelity

ok | Cancel Apply

The Trace options provide text outputs that describe the contents of an encoded
video stream, to various levels of detail.

The available Trace options vary with each video standard; the screenshot above
is for MPEG-4; the screenshots below for H.264/AVC and H.263 respectively.
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Analysis options EJ
Frame range  Trace 1 Graphsl Wisuial dlllelence/Fldehlﬂ Decoded video file oulput]

[¥ Enable
Filename

ave_T.wpt )

Available disk space; 14383 MBytes

File size limit; |50 MEytes

Analysis options g]
Frame range  Trace IGlaphs} Visual d\fferenceﬂ‘F\dehty] Decoded videa file outpul}

¥ Enable
Filename

h263_1 et J

Awvailable disk space: 14378 MBytes

File sizs imit: |50 MEBptes

Options Options

Parse bitstream [ Parse bilstream
O Interpret O Interpret

[ Frame summary ] Frame summary
[ MB row sunmany GOB summary
[ MB summary O ME summary
[ Transform level CIDCT level

[ Pixel level [ Pixel level

[ Frame fidelity [ Frame fidelity
[ MB fidelity [ ME fidedity

,Tl Cancel Apply
H.264/AVC

[ o ] caca Apply
H.263

NOTE. Using these options can generate a lot of data - files hundreds of MB or
more in size, so it is often advisable to collect the data on a range of frames, not
all (this is a selectable option).

Alternatively, you can set a maximum file size, after which no more trace data is
output to the file concerned.
See File size limit (available disk space) on page 6-140.

NOTE. The video can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the video sequence.

To set the range of frames over which to collect the Trace data, click on the
Frame range tab.

Frame Range Tabh

This option allows you to specify the start and end frames between which to
gather the Trace and Graphs information.

NOTE. The frame range set on this tab is the same frame range used for the
collection of MacroBlock statistics, where these are collected over a range of
frames (see Frame range on page 6-109).

The frame range over which statistics are to be accumulated cannot be changed

during pause mode; otherwise the MTS4EA could not ensure that the Trace and

Graph data were collected over the correct range of frames. For example, if the

video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.
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Clicking on Frame range takes you to the frame range tab:

Analysis options [g|
Frame range l Trace ] Graphs] isual differencex’FideIitﬂ Decoded widea file output]

Frame range

First frame Last frame

to VAl frames

] | Cancel

All frames. This option is the default and calculates the sequence statistics from
the start of the sequence until the current frame.

To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis options

Frame range ] Trace ] Graphs ] Wizual difference/Fidelity | Decoded video file output ]
Frame range

First frame Last frame:

1 to (17 [ &l frames

ak | Cancel Apply
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When a range of frames has been set, the Frame range... item on the MB statistics
menu changes, with a check mark to indicate a range of frames has been set:

slices
Fidelity

v Frame range...

Average bits
Awerane hitsiraderd MR

Trace Tab

Enable. This option Enables/Disables the Trace output. If the output is disabled,
the remaining selections on the Trace tab are unavailable (grayed out) although
the values are stored during the current use of the MTS4EA. (They are reset to
their default values the next time the MTS4EA is started.)

Analysis options §|

Frame range  Trace l Graphs] ‘izual difference/Fidelity ] Decoded video file output ]

™ Enable
Filenarne

[

Availlable disk space: 14436 MBytes
File size limit: B ytes

Options

OoooooOodod

0k | Cancel Apply
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Filename. By default, the suggested filename is the same as the base name of the
input video file (the video filename without the extension).

Any other filename can be entered; the MTS4EA will append a . vpt extension
to this filename if it does not already end in this. (.vpt = MTS4EA trace).

To browse to a specific folder and enter the filename there, click on the [...]

Analysis options @
Frame rarge  Trace }araphs] Visual difference/Fidelity | Decadzd video fle output |
¥ Enable
Filename
1263_1.vpt
Available disk space: 14377 MBytss S E]@
File size limit, |30 MBytes
Savein: testset ¥ i EH-
‘ wrle Hemet
[Parse bitstieam \ |Zmnps s
[ Interpret | catehovot
I Frame summary |
[ GOB summary
CTMB summary
[CIDCT level
I Pixel level
[ Frame fidedity
CTMB fidety
File name: h263_1.vpl Save |
i3 Cancel Apply Save as lype. | Trace output file [ vpt) = Cancel

File size limit (available disk space). Trace files can generate a lot of data: for
example, 2-3 MB per frame for the Parse bitstream and Interpret outputs. This
means that collecting data over a large number of frames can easily generate a
Trace file hundreds of MB in size.

This entry allows you to limit the amount of disk space taken by the Trace file.

Once the Trace file reaches this size, it stops writing more data.
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Parse Bitstream. If this option is selected, then the bitstream is parsed to a file.
This gives the individual bit patterns for the bitstream fields as well as the
mnemonic used within the standard to identify the field.

NOTE. The data from the output of Parse Bitstream is one of the best ways that
the MTS4EA provides of doing bitstream syntax debugging.

See General codes used in Trace files and Alerts in the Bitstream Syntax
Debugging section for detailed information on the meaning of these.

0000 000D 0000 DODO 0000 0DO1 D000 0000 (0x00000000,7) : MPEG 4 START CODE
0000 DOO0 0000 0000 D000 0001 —-—— ———— [0%00000004,7) @ START CODE PREFIX
0010 0000 —mmm mmm— —m—— ———— ——— (Dx00000007,7) : VIDEQ OBJECT LAYER START CODE
D e e ———— -~ ——— (Dx0000000B,7) : RANDON ACCESS
0000 D001 e e oo - |0xD0000008, 8) : VIDEQ OBJECT TYPE_INDICATION
s - |0xD0000003,6) : IS _OBJECT LAYER IDENTIFIER
o001 - |0xD0000003,5) : VIDEQ VERID
no1- - {0xD0000009,1) : VIDED PRIGRITY
0001 ] — (Dx00000004,6) : ASPECT RATIO_INFO
. © e - ———— ———— [Dx0000000A,2) : VOL CONTROL PARANETERS
Bit paﬁem in bitstream, |- -~ T [0%0000D0DA, 1) : CHROMA FORMAT

. B - — 7) : LOW DELZY
first bit (left-most) E ST R
T S 5) : VIDEO OfJECT SHAPE
v S 3) : MARKER_JIT
o000 0000 0001 1001 ———= ——= ———o {Ox0000000E , T
s i s e G toxooooooon, 2y : mag  Vinemonic in

Starting bit position of the | "~~~ iowooo00000.0) + m  compression standard for

. . L [ (0x0000000D0,0) = MA]
mnemonic bitstream field, [0x0000000E, 7) = V1T

. . [0x000QO00F, 2) : MAH the bitstream field
where 7 =first bit in the toxondfooor, 1) wT _
(0x000p0o011, 4) : MARKER_EIT
byte (left-most) and 0 = {0x000p0011,3) : INTERLACED
. oy SRR [
last bit (right-most) | —— ——— (| Byte position in bitstream,
________ i .
———————— i| hexadecimal
T=== === —=== === === TmoT —mmm ———— { — — [ MAT
0000 1000 ———— ———— ———— ———— o {0x00000012,5) : INTRA QUANT MAT
0000 1000 ———— ———— ———— ———— o [0x00000013,5) : INTRA QUANT MAT
MPEG-4 example, at start of bitstream
00000050, 4) @ INTER_QUANT_MAT
Separation marker inserted by MTS4EA ~ [00000054,4) & INTER _QUANT_NAT
00000092,4) : COMPLEXITY ESTINATICN DISAELE
00000092,3) @ RESYNC_ MARKER DISAELE
Ommm mmmm e —i—— ——-= —--— —-—— (0x0000009Z,2) : DATA PARTITICHED

0000 0000 0000 0000 0000 0001 1011 0110 (0x00000093,7) : VOP_START CODE

O0-— ———= ——m— —mmm e [0x00000097,7) : VOP_CABING TYPE
e {0x00000097, 5) @ MODULG TIME BASE
e [0x00000097,4) : MARKEH BIT

0001 O-—- —=—= ——-— ———— o —m {0x00000097,3) : VOP TYME INCR

Tomm e mmmm e e e {0x00000098, 6) @ MARKEH BIT
e {0x00000098,5) : voP cqoED

010- ———= —=—— —mmm ——mm e —m [0x0000003| FHER
0010 O-—= ———= ———— ———— o —— (0x0000009) VOP start code

Oll— —mmm mmmm —mme e e [0x0000009|

O-mm mmmm mmmm o e [0x00000055 —

1lmm mmmm mmmm mmm e e (0x00000099,0) @ CBPY

0000 Ol ———= ——mm ———m e o [0x00000094, 61 : DCT_DC_SIZE
0110 010- —=—= ———— ———— ———— ———— [0x00000094,0) : DC_RESID

10-= ———m mmmm —mmm e o [0x0000009E, 1) : INTRL COEFF

Ommm mmmm mmmm e e {0x0000009C, 71 : SIGH

110- ———= —mmm mmmm e s [0x0000009C, 6) : INTRAL COEFF

MPEG-4 example, at start of VOP
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Standard: H.264-AVC, Extended profilesLevel 2.1
Framne =size: 352x288
Filesize: 844349 kBytes

— ——— {0=0000000C,

— ———— (0=0000000C,
_______________________________ fM=nnnnnnne

VII_PARAMETERS FRECENT_FLAG

RESF_STOP_ONE_EBIT
PRSP AT TEWNMENT RPN RTT

— ———— (0x00000000,7) ZERO_BYTE
— ———— (0=z00000001,7) START_CODE_PREFIX_OHE_3BYTES
— ———— (0x00000004,7) FOREIDDEH_ZERO_EBIT
— ———— (0=00000004.6) NAL_REF_IDC
— ———— (0=00000004,4) HAL_UNIT_TYFE
— ———— (0x00000005.7) PROFILE_IDC
— ———— (0=00000006,7) CONSTRAINT_SETO_FLAG
— ———— (0x00000006,6) CONSTRAINT_SET1_FLAG
— ———— (0=00000006,5) CONSTRAINT_SET2_FLAG
— ———— (0x00000006,4) RESERVED_ZERO_SEITS
— ———— (0x00000007.7) LEVEL_IDC
— ———— (0=z00000008,7) SEQ_PARAMETER_SET_ID
— ———— (0x00000008.6) LOGZ_MAY FRAME_NUM MINTS4
— ———— (0=00000008,1) : PIC_ORDER_CHT TYFE
— ———— (0=x00000008,0) LOGZ_Ma¥X_PIC_ORDER_CHT_LSE_MIHNTH
— ———— (0=00000009,3) HUM_REF_FRAMES
— ———— (0=x00000009,0) GAPS_IN_FRAME NUM_VALUE ALLOWELH
— ———— (0x00000004,7) PIC_WIDTH_IN_MES_MINUS1
— ———— (0=0000000B.6) PIC_HEIGHT_IH_MAP UNITS MINUS1 -
— ———— (0x0000000C,7) FRAME MBS_ONLY_FLAG
— ———— (0=0000000C,6) MB ADAPTIVE FEAME_FIELD FLAG
— ———— (0=0000000C,5) DIRECT_8¥8_INFERENCE FLAG
— ———— (0x0000000C. 4} FRAME _CROPPING_FLAG
3)
2)
1%

0000 {0x00000000,7) ¢ PICTURE START CODE
0000 {0x00000002, 6] : START CODE
0000 {0x00000002,1) @ TREF
1000 {0x00000003,1) : PTYPE: 1-O-ssi-doi-fpfr-sf
0o1- {0x00000004, 1) @ UFEP
0110 {0x00000005, 6) : OPFTYPE
0000 {0x00000007,4) : MPRTYPE
Q== mmmm - —— (0x00000008,3) : CPH
R S {0x00000008,2) @ UUI
0110 1--= ———— - —— - {0x00000008,1) ¢ PQUANT
{0x00000009,4) : PEI
{0x00000009,3) : MCBPC_I
{0x00000009,0) : AIC
0110 {0x00000004,7) @ CERY
0111 {0x0000000A,3) : COEFF
1-—— {0x0000000E,7) : SIGN
0011 {0x0000000E, 6) ¢ COEFF

H.263 example, at start of bitstream

NOTE. Interpret also provides an excellent tool to do bitstream syntax debugging
(see page 6-143).

To quickly find if there are any errors in the Trace file, use the Find next button
function of View trace.., looking for Error or Warning.
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Go to other views/right click menu. When you right click, a context-sensitive menu
appears (Interpret & Parse Bitstream only) which allows:

®  Finding the next instance of the words Error, Warning or Frame, or the
entered text

®  Going to the area in another view which corresponds to the area that has
been selected in the Trace file:

| B3y Copy Chrl4C

Gobo view

2 Es wideo

4= Svnichronise views He:x

ﬁ Stream edit
4 dlert log

'@' Mavigator

Pea Fidelity
b+ audio waveform

NOTE. This right-click context-sensitive menu is only active in the Trace/
Interpret and Trace/Parse Bitstream trace files.

Interpret. This provides interpretation of the decoded data in the bitstream.
Example outputs are shown in the following diagrams:

NOTE. It is important to also see General codes used in Trace files and Alerts in
the Bitstream Syntax Debugging section for an explanation of some of these
items.

(0x00000004, 7) }

(000000007, 7) }

(0xz00000009, &) }

(0=00000009, 5) } visual obje ver.

(0x00000009, 1) [Vo 1 {MPp4} visualiobje& MPEG_4 Standard names for
}
}
}

[ start code prefix

[

[

[

[
(0Dx=0000000A, 6) [VOL] {MP4} aspect ratio = 1

[

[

[

[

[

video_object_layer start_cods = 0x20 (range: 0x20 - 0x2F)
is_wisual_okject_identifier = 1

(0=0AN00004, 2) vol_control_param these parts of the bitstream
(0x0OQO0O000A, 1) chroma format 4:2

ow delay = 1 (1= BE=—vOr=]
VOL] {MP4} no =

(000000008, 7)

il =

(0=004000011, 2)

B For an explanation of the three-letter
Bitstream position in bytes, [type = 0

Fntra quad COdES refer to the Bifstream Syntax

from the start of the bitstream ;;‘3:22;;:1 Debugging section.

file (hexadecimal value). | quant_nat]

MPEG-4 example, at start of bitstream
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T —— e
. iy k disable = 0
Bit position where the value starts (7 = left- ittt
most; 0 = right-most)
LA L ) o= B i B L B 8 op=tart_code found (should be 0xES) = Oxbé

(0x000000%7,7) [VOP] {MP4} wvop coding type = 0O
(0x0000003 1 [VOP] {MP4} modulo time base
(0x00000097,3) [VOP] {MP4} wvop time increment = 2
(0x00000098,4) [VOL] {MP4} intra de wvlc thr = 15
(0x00000099,3) [GOB] Start of GOB no. 0; no. MEs = 22
(0x00000098,2) [ME ] ME =0; GOE no.= O

(0x00000095. 41 [ME 1 mchoo i = 3

MPEG-4 example, at start of VOP

W}] [ Unerunbses | ot ﬁw|um|ﬁcm W Waning [# Fiame [ Tesk

Standard . H.2647AVC. High 10 prolileLevel 4 ~
TARE 280720
Filesiz J615 kDytes

Framesl

{0x000DD00D. 7) [ESH sero_byte « 0x00

(0x00ODON0T 7)) [BSK starf_coda_pratix.one_dbytes = Ex00D001

{0x00000004.7) [HAL ferbidden zerc bit

{Ox000U0UD4 6] [HAL nal_relide -3 | Refersnce slice or SFS or

(0xDOODOND4 4) [HAL nal_unit, 7 - Sequemce Parameter Set (

{0x00000005.7) [SES proTile Taere Hiqh 10 profile

{0x00UD00UG. 7] [SES constraint_setl_Llag = U : May or may wob obey 4.2.1 constraints
(0xD0ODNDE &) [SES setl_flag = 0 Hay or may mot obey & 2.2 tra
{0x00000006.5) constraint_set? Elag = 0 : May or may mot obey A.2.3
{0x0000000E. 1) constraint_seti_Llag = U . May or may nob obey 4.2.3 constraints

(0x000DONDE. 3) [
{0x00000007.7)
{0x0000000E . 7]
(0xD00DONDE &) [
(000000008 3)
{0x0000000E. 0]

resorved_zevo_dbits v Bodn:

et_id = U (bitstress values. lengthel bits. seq parsmster_sst_id=Dzl)

(hitstroan walues- length=3 hits. chroma_format_ides0x3)

depth_luma_ninush = 2 (bitstreaw valuss: lenqthe) bits, bit_depth lums minusBe0x3}

_depth_chroms_sinus8 = 7 (bitstresa valuss. lengthed bits J.uL _depth_chrons_ainusgsDsd)
_zero_transfors_bypass_flag = 0 (bitstreas values: h=1 hits, qpprime_y_zero_transfors_byp

RSTLX Freesat T105 s | (Bitstrean valnos. langthel Bits. s5a SColiNg RATHIX Draoant FlBgock

List_present_(lay = 1 (bilstresa valuss  leagthel bits. seq scaling list_pressat_{lag-lxl) 3

m = -2 {bitstreas values: lengthe=5 bits. delta_scals=0xE)

(Ditstronn valuss: lengihe? hits. delts scalesdze)

U (bitstiress valuss. leagth=l delta_scale=Dsl)

-

delts_scale
delia_scals

{UxLUJLUJLB Bl

(0x000DONR. &) delta_scale = 7 (hitstreas values mealeslze)
] delts _scale = 0 (bitstresa walues scale=0xl)

5) o values . delts_scale=0x1)

4 7 walurs meale=lze)

5) o values caleslxl)
JUxL‘UJL‘UJLL}.ﬂ] o values aleslxl)
{nxnnannann 1) 0 (hitstreas walues ale=xl)
1 S i values cale=lxa)

] o values . delts_scale=0x1)

o valums . delta_scale=0=1)

4 (bitstresn values d:l»a s’ale-cxﬂﬁ

J\UI&L‘U‘.I oo L‘l'

ISFS U (bitstresa valuss
(0x000DON0F_ 1)

4 (hitztream values Irﬂgt\ 7 hits, r*|-1
ist_present flag = 1l (bitstresm walues

del LL-_L.\:LE
delta_scale
seq scaling
delts_scale
delta_scale
delta_scale
delta_scale 1 .
[ ¥

seq scaling list present flage=Oxl) +

0 (bitstress values
7 {bitsirean values

H.264/AVC example, at start of byte stream (full MTS4EA Trace view window)

(0x00000000,7) [PL ] {263} PICTURE START CCDE
(0x00000002,1) [VP3] temporal reference (HNP4) / TREF (2Z63) = 0; Cuml. skip = Z55

{0=x00000003, 1 VP3] 1-O-ssi-dci-fpfr-sf (MP4) / PTYPE (263) Ox37

{0=x00000004 [FL ] {263+} UFEP is 1

(0=x000000&, &) [FL ] {263+} OPPTYFE is Oxl=ae3d

{0=x000 [FL 1 {263+} MPFTYFE is Oxl _ H263 Standard

[FL ] {263+} Intra picture q for these parts Of
For an explanation of the three-letter . the bitstream
codes refer to the Bitstream Syntax f g
Debugging section. e
x T is on

(0x00000MQE, 3] [PL ] {263+ CPH = 0

[PL ] {263+} PQUINT = Oxd
{0x00000009, 4 NN VPS] pei = O

(0x00000009, 4) [GOB] Start of GOB no. 0; no. MBS = 22
{0x00000009,3) [ME ] ME =0; GOE= O

[0x0000000S,3) [MB ] mebpe 1 = 3
[ME ] MBTYPE = 3
[ME ] chpc (MP4) / CEPC (263)
1

(0x00000009,0) [ME {263 annex L} aic type
[ME ] chpy (MP4) / CEPY (263)
[ELK] ME=0; GOEBE=0
[BLE] using intra tcoeffs
[BLE] VLC tahle: Last=1; Rupn=0; Level=-1; table index=33
[ELK] ECE

H.263 Example at start of bitstream.
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NOTE. To quickly find if there are any errors in the Trace file, use the Find next
function of View trace..., looking for the Error and Warning.

When you right-click, a context-sensitive menu appears (Interpret and Parse
Bitstream only), which allows you to:

®"  Find the next instance of the words Error, Warning or Frame, or the entered
text

®  Goto the area in another view that corresponds to the area selected in the
Trace file:

_ Copy Chrl4+C

Goko view

3 ES Yiden

4m Svnchronise views He:x

oy Stream edit
4 Alert log

@ Mavigatar

P Fidelity
b+ Audio waveform

NOTE. This right-click context-sensitive menu is only active in the Trace/
Interpret and Trace/Parse Bitstream trace files.
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Frame Summary [H.264/AVC, MPEG 2, and H.263] or VOP Summary

[MPEG 4] If this level of Trace is selected, then the Frame summary is output to
the file, specifying the number of bits generated, the index of the decoded frame,
the frame type, the temporal reference (if appropriate) and other data.

This example is for H.263, where Tref is used.

Frame 1 I Frame {(Tref= 1) in 99096 bhits
Frams 2 P Frame (Tref= 9) in 15285 bhits
Frams 3 P Frame (Tref= 11) in 17498 bits
Frame 4 P Frane (Tref= 13} in 1357 1
Frame 5 P Frame {(Tref= 14) in 1850
6 P Frame (Tref= 16) in 14172
7 P Frame (Tref= 17) in 12895
8 PAFrane (Tref= 3 oin 12822
9 FP|Frame {(Tref= 40% in 105857
10 P |Franes (Tref= 41 in 9734
Displayed frame Frame type Temporal reference Number of bits used
number (Tref) in encoded frame
(first frame must be

an Intra frame,
hence its size)

MB row summary [H.264/AVC, MPEG 4, MPEG 2] or GOB Summary [H.263].
This Trace outputs summary data for each horizontal row of MacroBlocks,
starting from the top of the frame and working downwards.

GOB= 7; frame=
GOB= 8; frame=
GOB= 9; frame=
GOB=10; frame=
GOB=11; frame=
GOB=12; frame=
GOB=13; frame=
GOB=14; frame=
GOB=15; frame=
GOB=16; frame=
GOB=17; frame=

T o o — "
ctop—field; with 45 MBs and took 20670 bits e
‘top-field: with 45 HBs and took 20463 bits
ctop—field; with 45 MBs and took 18810 bits
ctop-field; with 45 HBs and took 18779 bits
ctop—field; with 45 MBs and took 18318 bits
‘top-field: with 45 HBs and took 17346 bits
ctop—field; with 45 MBs and took 16173 bits
ctop-field; with 45 HBs and took 16786 bits
‘top-field: with 45 HBs and took 14456 bits
ctop—field; with 45 MBs and took 13293 bits
ctop-field; with 45 HBs and toolk 18532 bits

s L e e e e e L=

GOB= 0; frame= ‘bottom—field; with 4% MBs and took 1186 bits
GOB= 1: frame= ‘bottom—fiseld: with 45 MB= and toock 1675 bits
GOB= Z2; frame= ‘bottom—field: with 45 MBs and took 1843 bits
GOB= 3; frame= bottom—field; with 45 HB= and took 1982 bits
GOB= 4; frame= ‘bottom—field; with 4% MBs and took 2227 bits
GOB= 5: frame= ‘bottom—field: with 45 MB= and toock 2512 bits
GOB= 6; frame= ‘bottom—field: with 45 MBs and took 4806 bits
GOB= 7; frame= bottom—field; with 45 HB= and took 6014 bits
GOB= 8; frame= ‘bottom—field; with 4% MBs and took 6319 bits 2
ZR= O frames hettem_fimld with A0 WB= swd foel G271 hits

MPEG-2 example (interlaced example with top and bottom fields)
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G0B= 0; frame= 1. segmnent= 0 with 22 MB= and took 5524 bhits A
G0B= 1; frame= 1. segmnent= 0 with 22 MB= and took 10223 bits
GOB= 2; frame= 1. =egmnent= 0 with 22 MB= and toolk 14413 bits
G0B= 3; frame= 1. segmnent= 0 with 22 MB=z and took 18810 bits
GOB= 4; frame= 1. zegment= 0 with 22 MB= and took 23535 bits
G0B= §; frame= 1. segmnent= 0 with 22 MB= and took 28331 bits
GOB= b; frame= 1. segmnent= 0 with 22 ¥B= and took 34158 bits
GOB= 7 frame= 1. =egment= 0 with 22 HB= and took 42661 bits
G0B= 8; frame= 1. segmnent= 0 with 22 MB= and took 49835 hits
GOB= 9; frame= 1. zegment= 0 with 22 MBz and took 55989 bits
GOB=10; frame= 1. =egmnent= 0 with 22 MB= and took 60706 bits
G0B=11; frame= 1. segmnent= 0 with 22 MB=z and took 63689 bhits
GOB=12; frame= 1. =egment= 0 with 22 HB= and toolk 65305 bits
G0B=13; frame= 1. segmnent= 0 with 22 MB= and took 66684 hits
GOB=14; frame= 1. segmnent= 0 with 22 MB= and took 67584 bits
GOB=15; f{frame= 1. =egment= 0 with 22 HB= and took 69393 bits
LOR=1F" frame= 1 - !—T‘-.F!ETnF!ﬂf.= M with 27 MB= and tnnlz 71373 hit= b

H.263 example

(see Segment [H.263 only] on page 6-88)

MB Summary. For each MacroBlock, this option provides the location of the

MacroBlock (MacroBlock column and row, frame), the type of coding used, the
guantizer used, and the number of bits used. MB col=0, MB row=0 is the top left

MacroBlock in the frame.

ME col= 0: ME row= 0: Frame=
ME col= 1: ME row= 0: Frame=
ME col= 2: ME row= 0: Frame=
ME col= 3: ME row= 0: Frame=
ME col= 4: ME row= 0: Frame=
ME col= 5: ME row= 0: Frame=
ME col= &: ME row= 0: Frame=
ME col= 7: ME row= 0: Frame=
MB col= 8: MB row= 0: Frame=
MB col= 9: MB row= 0: Frame=
MB col=10: MB row= 0: Frame=
ME col=11: MBE row= 0: Frame=
ME col=12: MBE row= 0: Frame=
MB col=13; MB row= 0. Frame=
ME col=14: ME row= 0; Frame=
ME col=15%; ME row= 0: Frame=
ME col=16: ME row= 0: Frame=
ME col=17: ME row= 0: Frame=
ME col=18: ME row= 0: Frame=
ME col=1%9: ME row= 0: Frame=
ME col=20: ME row= 0: Frame=
ME col=21: ME row= 0: Frame=
ME col= 0: ME row= 1: Frames=
MB col= 1:; MB row= 1: Frames=
MB col= 2: MB row= 1: Frame=
MB col= 3; MB row= 1: Frame=
ME col= 4: ME row= 1: Frame=
ME col= 5: ME row= 1: Frame=
ME col= &: ME row= 1: Frame=
ME col= 7: ME row= 1: Frame=
MB col= 8: MB row= 1: Frame=
MB col= 9: MB row= 1. Frame=
MB col=10: MB row= 1. Frame=
H.264/AVC example
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B b b b b e e e B b e e e b e e b b e e e e e

type
type
type
type
ty¥pe
ty¥pe
type
type
type
type
type
type
type
type
type
type
type
type
type
type
type
type
type
type
type
type
t¥pe
ty¥pe
type
type
type
type
type

Intra I 4=4
Intra I 4=4
Intra I 4=4
Intra I 4z4
Intra I_4z4
Intra I_4=4
Intra I_4=z4
Intra I_l6xle_2_1_0
Intra I_4x4
Intra I_4=4
Intra I_l16x16_1_1_1
Intra I_d4=4

Intra I

Intra I_1

(R
-

=4
fxl6_1 2 1

Intra I_d=d
Intra I_d=d
Intra I_d=d
Intra I_d=d
Intra I_4=4
Intra I_4=4
Intra I_4=4
Intra I 4=4
Intra I 4=4
Intra I 4z4
Intra I_1exle 0 0 1
Intra I 4z4
Intra I_4=4
Intra I_4=z4
Intra I_4=z4
Intra I_lexle_0 2_1
Intra I_l6xl6_0 2_1
Intra I_4=4
Intra I_4=d4

. with
. with
. with
. with
o with
o with
o with
o with
o with
o with
o with
. with
. with
. with
; with
; with
; with
; with
. with
. with
. with
. with
. with
. with
. with
. with
o with
o with
o with
o with
o with

with

o with

Q=28
Q=28

Q=28
Q=28

Q=28
Q=28

Q=28
Q=28
Q=28
Q=28

Q=28
Q=28

Q=28
Q=28

Q=28
Q=28

Q=28
Q=28

Q=28
Q=28

Q=28
Q=28
Q=28
Q=28

and
and
and
and
and
and
and
and
and
and
and
and
and

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took
took

bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
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ME col= 0; MB row= 0; Frame= 1; i= type INTRA > with (=16 and took 47 bits
MB col= 1; ME row= 0; Frame= 1; is type IHNTEA ; with Q=16 and took 36 bits
MB col= 2; ME row= 0; Frame= 1; i= type IHTRA ; with Q=16 and took 30 bits
ME col= 3; MB row= 0; Frame= 1; i= type INTRA > with Q=16 and took 72 bits
ME col= 4; MB row= 0; Frame= 1:; i= type IHTRA ; with (=16 and took 42 bits
HE col= 5: MB row= 0: Frame= 1: i= type IHTRA o with 0=16 and took 69 bits
MB col= 6; ME row= 0; Frame= 1; i=s type IHTEA ; with Q=16 and took 120 bits
MB col= 7; MB row= 0; Frame= 1; i= type INTRA ; with Q=16 and took 145 bits
ME col= 8; MB row= 0; Frame= 1; i=s type INTRA ; with Q=16 and took 175 bits
HE col= 9; MB row= 0; Frame= 1; i= type IHNTRA ; with Q=16 and took 177 bits
HB col=10; ME row= 0; Frames= 1; i= type IHTEA ; with Q=16 and took 267 bits
HB col=11; ME row= 0; Frame= 1; i=s type IHNTRA ; with Q=16 and took 134 bits
ME col=12; MB row= 0; Frame= 1; i= type IHTRA > with Q=16 and took 223 bits
HE col=13; MB row= 0; Frams= 1:; i= type IHTRA > with (=16 and took 2 bits
HE col=14: HB row= 0; Frame= 1; i= type IHTRA > owith (=16 and took 96 bits
HB col=15; ME row= 0; Frames= 1; is type IHNTRA ; with Q=16 and took 99 bits
MB col=16; MB row= 0; Frame= 1; i= type INTRA ; with Q=16 and took 163 bits
HBE col=17; MB row= 0; Frame= 1; i=s type INTRA ; with Q=16 and took 120 bits
HE col=18: MB row= 0: Frame= 1: i= type INTRA > with (=16 and took 97 bits
HB col=19; ME row= 0; Frames= 1; is type IHNTEA ; with Q=16 and took 145 bits
MB col=20; ME row= 0; Frames= 1; i=s type IHTEA ; with Q=16 and took 111 bits
ME col=21; MB row= 0; Frame= 1; is type IHTRA ; with Q=16 and took 161 bits
HE col= 0; MB row= 1; Frams= 1; i= type IHTRA ; with Q=16 and took 144 bits
HE col= 1: HB row : Frame= 1; i= type IHNTRA o with (=16 and took 48 bits
HB col= 2; ME row ; Frame= 1; is type IHTRA ; with Q=16 and took 48 bits
ME col= 3; MB row ; Frame= 1; i= type INTRA ; with Q=16 and took 90 bits
HE col= 4: MB row ; Frame= 1: i= type IHTRA ; with Q=16 and took 199 bits
HE col= 5: HB row : Frame= 1: i= type IHNTRA > with 0=16 and took 213 bits
HB col= 6; ME row= 1; Frame= 1; i=s type IHNTREA ; with Q=16 and took 147 bits
HB col= 7; ME row= 1; Frame= 1; i=s type IHTEA ; with Q=16 and took 53 bits
ME col= &; MB row= 1; Frame= 1. i=s type IHTRA ; with Q=16 and took 79 bits

MPEG-4 example

Transform Level [H.264/AVC] or DCT Level [MPEG 4, MPEG 2, and H.263].

NOTE. In H.264/AVC the report is of transform coefficients that are not DCTSs.

For MPEG-4, and H263 this gives three sets of information:
= Before dequantization = the values of the DCT coefficients in the bitstream

= After dequantization = the before values after they have been multiplied by
the quantizer matrix

before dequantisation (ME=0; GOBE=0; Frame=1; Block=Y0)
18 0 1] 0 il 0 il 0

-2 -1 o 0o 0 0o 0 0
1 0o 0o 0 0 ¥—a_ 0 |
A 0 0 0 0 0 0% Block YO before and
i 0 0o o o 0o 0 0 i7ati
& il L i i o after dequantization
R v 1 R R (N
o0 o o o o 04
after deguant {(MBE=0; GOB=0: TiL Block=¥0}) gquant=1
432 0 O 0O 0O 0 0
-8 -3 0 0 0 o0
40 0 0O 0O 0 o0
-42 0 0 0 O o 0 0
44 0 0O O 0 0 0 0
o0 o o o 0o 0o 0
00 o o o 0o 0o 0
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® recon_dct = the inverse DCT residual values, before summing with any
prediction. The data is written into the file in two separate places - the
second part is below:

191 191 190 191 190 191 191 191
191 191 191 191 191 191 191 191
197 197 197 197 197 197 197 197
recon_dct for MB=0; GOB=0; Frame=1; Bloclk=V
144 144 144 144 144 144 144 144
147 147 147 147 147 147 147 147
145 145 145 145 145 145 145 145
L3der 13 A ledden loddn g 1ag e 1od e 153 4
111 111 111 111 111 111 111 111
i ARk RO 0RO Oet SOl O
94 94 94 94 94 94 94 94

In H.264/AVC the report is of transform levels:

levels (MB: 0; Frame: 1; Block 0:¥0)
-2816 —640 258 320

il 0 il 0

] 0 ] 0

i} 0 i} 0
levels (MB: 0; Frame: 1; Block 0:¥1)

—-256 0 il 0

1] 0 1] 0

il 0 il 0

il 0 il 0
lewvels (MB: 0; Frame: 1; Block 0:¥2)

1] 0 1] 0

] 0 ] 0

0 0 0 0

] 0 ] 0
levels (MB: 0; Frame: 1; Block 0:¥3)

] 0 ] 0

il 0 il 0

] 0 ] 0

i} 0 i} 0

levels (MB: 0: Frame: 1; Block 0:T)

1024 0 ] 0

1] 0 1] 0

i 0 i 0

] 0 ] 0

lewvels (MB: 0; Frame: 1; Block 0:V)

1024 0 1] 0

i 0 i 0

] 0 ] 0

] 0 ] 0
levels (MB: 0; Frame: 1; Block 1:¥0)

] 0 ] 0

il 0 il 0

il 0 il 0

i} 0 i} 0
levels (MB: 0; Frame: 1; Block 1:¥1)

0 il 0

n n n n
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In MPEG-2 the data is reported in the following format:

Using default intra gquantizer matri=:
3 19 2 2 2 3

DCT cosfficients for MB O
Before deguantisation:

-85

cooooooo

coocooooo
ocooooooo

DCT coefficients for ME O
Before degquantisation:

13 —43 -10
-4 4 -1
0 0 1]
2 -1 1]
1 0 ]

coococoooo

0

1]
1]
1]
1]

1]

ocoooooo

-1
0

0
0
0

ocooooooo

ocoooo

{==0,

coocoocoooo

v=0}. block Y0:

After dequantisation: After inverse transfc

—688 0 0 1] 0 0 1] 1] —86 -8 —B6 -86 -B88
0 ] 0 1] 0 ] 1] 1] -86 -86 —86 -86 -86
0 0 0 1] 0 0 1] 1] —86 -86 —B6 -86 -—B86
0 ] 0 1] 0 0 1] 1] —86 -86 —86 -86 -86
0 ] 0 1] 0 0 1] 1] -86 -86 —B6 -86 -88
0 0 0 1] 0 0 1] 1] —86 —-86 —86 -86 -86
0 0 0 1] 0 0 1] 1] —86 -86 —B6 -86 -B88
0 0 0 ] 0 0 1] 1] —-86 -86 —-86 -86 -86
. =03, block Y1:

After dequantisation: After inwerse transfc
152-430-118 0 -16 0 1] 1] -74 -47 -9 24 &1
—-40 40 -13 1] 0 0 1] 1] -79 -52 -16 17 43

0 0 0 1] 0 0 1] 1] —80 -54 -18 14 41
27 -13 0 ] 0 0 ] 1] -76 -50 -14 21 48
13 0 0 1] 0 0 1] 1] -74 —-48 -10 26 657

NOTE. This can generate a lot of data.

Pixel level. This lowest level of Trace provides the output pixel values in 8x8
blocks for the video decoding process.
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[inf] recon_mb Y0 (MB=0;
4 13 53

39

[inf] recon_mb ¥2 =0

123
123
123
123
123
123
123
123

[inf] recon_mb Y3

100
135
136
119
123
121
111
116

[inf] recon_mb u

127
113
129
162
137
191
191
137

[inf] recon_mb w (MB=0:

123
123
123
123
123
123
123
123

99
134
135
119
123
122
112
117

127
118
129
163
187
191
191
197

123
123
123
123
123
123
123
123

96
131
134
113
124
123
114
120

127
1118
129
162
187
190
191
197

GOB=0; Frame=1)
5

g Fray

Reconstructed pixel data
(in the 8x8 block)

GOB=0; Frame=1)
123 123 1
123 123 123 123 123
123 123 123 123 123
123 123 123 123 123
123 123 123 123 123
123 123 123 123
123 123 12
123

123
J:A2 35023
. GOB=0: Frame=1
93 90 86 84 83
129 126 123 121 120
131

Blocks shown for:

Y0 to Y3 values

U values

V values

113
124
125
117
123

129 132 133
B=0; GOB=0; ane=1)
127
118
129
163
187 187 1
191 190
191
197

191
191 191
197 197
GOB=0; Frame=1)

144 144 144 144 144 144 144 144
147 147 147 147 147 147 147 147

NOTE. This can generate a lot of data.

MTS4EA Compressed Video ES Analyzer User Manual

6-151



Analysis Menu

6-152

Frame fidelity [H.264/AVC, MPEG 2, and H.263] or VOP fidelity [MPEG 4].
This provides a Trace output of the fidelity analysis frame-by-frame. See Video
Fidelity Enable on page 6-162 for more information on fidelity analysis.

Frame. Field. PSHR 255(¥). PSNR 255(U). PSHRE 255(V) ~
. 19.399294,  40.998505, 42.198238
19432891, 40.380371. 39.203139
19. 271704, 39.174057, 39.733731
19.39432%,  39.327035, 38 . 206029
19302256,  39.228737. 40.024129
19.386701, 39.190760, 38.501503
19.309084, 39.029911, 39 465344
19.379440, 38.843874. 38.672233
19293326,  38.902716, 39.814730
19.395360, 38.8751834, 38.793395
16.818166. 36.594331, 34 966477
17 076394, 36.449733, 35.073704
16.706053, 35.813834, 33 605645
16.802132, 36.121319, 33.937102
16.646836. 35.821527, 32785512
16.745658, 35.376917, 32.579003
16.899383,  35.940137, 33.824187
16.852528. 35.710925, 33 .786849
-1.000000, -=1.000000, -=1.000000
-1.000000, -=1.000000, -1.000000
—1.000000, -=1.000000, -=1.000000
-1.000000, -=1.000000, -=1.000000

-1.000000, -1.000000. -1.000000
—1 NOnnnn__ —1 ANAAAN___ —1 _0nnnnn

e
B0 O O D 0 00 00 =] =] O O O e e 00 G0 P P

- oHrROoOHOoOHOoOHEOHEFOHOREOoOHEORHRORREOREOD

17

NOTE. The lines in the preceding screenshot for frames 10 and above are empty
because the corresponding YUV file stops at this point (there are no more frames
in the YUV file). The -1 in the trace file indicates that the YUV file is missing.

Some of the example files provided have the necessary corresponding YUV files
for fidelity analysis - see YUV source files for Example Fidelity Analysis on
page 6-43.

MacroBlock fidelity. This provides a Trace output of the fidelity analysis for each
MacroBlock in the frame range. See Video Fidelity Enable on page 6-162 for
more information on fidelity analysis.

Frame, Field, MB(=). MB{v). PSHNR Z55(¥). PSHR 255(UT), PSNRE 255(V) -~

: . 0, 19.314327, 44 639243, 47 741623
] 15.394331, 40.193773, 44 986864
] 15.514850, 41.450441, 44.017764
] 18.555591, 46.064231, 43.558323
] 15.488502, 43427935, 47 054465
] 18.500511, 41.073770, 43.5583:23
0. 18.509164, 41.378177, 46.349810
0, 18.379233, 38.247723, 48.78897¢
] 18.431187, 41.895081, 46.698703
] 15.581447, 47 161703, 46.280343
] 15.571484, 46.106602, 50.510586
] 18.853352. 40.118053. 47 .161703
] 18 .663806, 39.918945, 44 578923
] 18 626451, 48.063470, 44.700412
] 15.454867, 44317396, 47 680020
] 18.814393, E1.007464, 46.949810
i

18 TRARCY Af FIRDPEA A7 GFTEAR bt

Bl ol el o e e e e e e e e
Sooooooooooooooo
Y ey

T LA ) O A0 00 ] O O M LR O

NOTE. Some of the example files provided have the necessary corresponding YUV
files for fidelity analysis - see see YUV source files for Example Fidelity
Analysis on page 6-43.
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Video Graph Enable Ctrl+G

Analysis options

¥ Enable

Filename

Frame range] Trace Graphs | Vigual differencea’Fidelit}l] Decoded video file output]

|mp4fi|_3.x|s

Options

B

Spatial bitz/ME
Spatial bitz/ME coded
MY histogram

Spatial average quant
DCT frequency

MB coded frequency
Intra coded frequency

0k | Cancel Apply

Graph enable... turns on the collection of statistics for display using Microsoft
Excel. It does this by saving the statistics of the decoding process in an .x1s
file. Microsoft Excel is then run and a macro converts the statistics data into
graphs, which are then available in various tabs of Excel.

The collection of statistics varies depending on the standard concerned - for
example, there is no DCT as such in H.264/AVC, so this is not available:

Analysis options

[ Enable

Filename

X]

Frame range] Trace [Graphs l ‘izual difference/Fidelity ] Decoded video file output ]

|avc:_4. wlz

Options

|

[ Spatial bitz/ME

[ Spatial bitz/ME coded
MY histogram

Spatial average quant
MB coded frequency
[ Intra coded frequency

ok | Cancel Apply
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Many of these graphs are equivalent to the statistical summaries that can be
overlaid on the final frame, but are presented in a more visual format.

NOTE. The MTS4EA assumes that the Microsoft Excel program is used for
analysis of the provided statistics, and the macro given as part of MTS4EA is
designed to operate with Excel versions 97, 2000 and XP.

Frame Range Tab
You can set the range of frames over which the statistics are collected can be set.
For details on how to do this, see Frame Range Tab on page 6-137.

Enable. This option enables/disables the collection of the statistics for the Graph
data. When disabled, the Graph tab appears as follows:

Analysis options g]
Frame range ] Trace [Graphs l Wizual difference/Fidelity ] Decoded video file output ]

[~ Enable

Filename

| B

Optiong

OoooOoogd

Ok | Cancel Apply

Filename. By default, the suggested filename is the same as the base name of the
input video file given the extension .xIs.

A different filename can be entered (but not a different file extension), and the
folder where the file is to be stored can be changed by clicking the browse box.

NOTE. An Excel spreadsheet can only be 256 columns wide - if the motion vectors
are outside the range + 127, the values are put into bins to scale the values
within the 256 columns.
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Graphs Tab

Spatial bits/MB. This option creates a graph that shows the average bits per
MacroBlock as a contour plot, over a two-dimensional plane that represents the
picture. The contours are plotted in different colors, and the meanings of the
colors are represented in a key positioned at the side of the graph.

Spatial Bits per MB

1
Wom e o L RO

14

100 HIH'!."".“;‘-I."","‘!II'"

SN

Average bits 001 2 3 4 5 6 7 8B 41011121314 151617 18 19 20 21
MB Columns
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Spatial bits/MB coded. This option creates a three-dimensional pyramidal graph,
where the height of the pyramid represents the average number of bits each
MacroBlock used for each time it was coded.

Spatial Bits per MB Coded

G o T M e Lo b = O

: ME Rows

H 11
12
13
14
15
16
AR iliiﬂﬁﬂﬂﬁﬂﬂ'ﬂ'ﬂ'+

Average bits 01 23 45 B 7 8

a00

91011 121314 151617 1818 20 21
MB Columns
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MV histogram. The motion vector histogram creates a graphical representation of
the frequency of use of different motion vectors. This can be used to identify the
range of search of the motion estimator in the encoder. The heights of the blocks
represent the frequency with which the motion vectors were chosen.

MV Histogram

[ N L ]

Y displacement

= R R O R N e

- o

Freq

¥ displacement
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Spatial average quant. This option creates a graph of the quantizer choice at each
part of the picture. This can be useful for determining poor quantizer control in
certain encoders (often too low quantizers are chosen at the top of pictures, which
then overshoots the bit-budget and then higher quantizers must be used
progressively as the frame is encoded - meaning that the top of the picture is
always coded more accurately than the bottom).

Spatial Average Quant

(o
1
2
3
4
5
B
7
g
MB Rows
g
10
11
12
13
14
10 15
TR H Eu-.ll.-!.ll"/.
T Wiaiiiiliiifg
ferage D1 23 45 6 7 8 9101112131415 1617 1819 20 2
MB Columns
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DCT frequency [MPEG 4, MPEG 2, and H.263 only]. This option creates a
graph of the frequency with which the different components of the Discrete
Transform Cosine are used. The positions of the transmitted coefficients are
recorded and shown here for each of the six 8x8 blocks that make up the
MacroBlock. This feature can be useful for identifying high frequency noise
being transmitted in the picture as a result of poor front-end filtering.

Luma0 Freq Luma-1 Freq

W 2000-2500
O 1500-2000
O 1000-1500
W 500-1000
@ 0-500

W 2000-2500
O1500-2000
o1000-1500
m500-1000
@0-500

W 4000-5000
03000-4000
0 2000-3000
m1000-2000
@ 0-1000

W 4000-5000
03000-4000
02000-3000
m1000-2000
m0-1000

@1000-1200
W a00-1000
O600-800
O 400-600
m 200-400
@0-200

@1000-1200
m300-1000
O600-800

O 400-600
m200-400
@0-200
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MB coded frequency. This option creates a graph of the frequency of coding of
each MacroBlock. It can help to identify the perpetual encoding of particular
regions of the image due to issues in the digitization process, the rate control

process, or the sensor.

MB Coded Frequency

(o
1
2
3
4
5
B
7
g
ME Rows
]
10
11
12
13
14
500 - 15
X 16
4R
Freqg a
o1 2 3 4 5 6 7 8 91011 1213141516817 1819 20 1
MB Columns
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Intra coded frequency. This option creates a graph of the frequency of intra coding
of each MacroBlock. Over time, each MacroBlock can be updated in Intra mode
every so often (as required in the Standards) in case there is a line error or a
mismatch between encoder and decoder. Encoders that do this more often are
more likely to have better error robustness, although at the expense of more bits
being used (as intra coding takes more bits than inter coding).

Intra Coded Frequency u

w000 -~ T oM s oLa b — O

o1 2 3 4 48 6 7 8 91011121314 159 16 17 1819 20 21
MB Columns
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Video Fidelity Enable

NOTE. Some options on this tab are different when H.264/AVC High Profile is
used.

This opens the Fidelity analysis tab of the Analysis options:

Enables/disables the Analysis options
visual dlfference/fldlellt_y\ Frame range | Trace | Graphs Visual diference/Fidelty | Decaded video file output | Click this box to
ANy N\ Ve browse for a
4 filename

v Enable visual difference

[™ Enable fidelity analpsis

Reference filename

Name of uncompressed video —+—> |quards_yuv J
source/reference file This is an embedded YU file for use with tutarials. Specifies the

- encoding of image

/ samples in the file
=

Encaoding: | One byte

Header skip: |0
. . W Use frame rate for spncl Gation
Checkbox specifies that video /
Frame rate: |25 Frames per secon

frames be compared to -

reference frames fic: | =
" Header skip at start
™~
~ of an uncompressed
[ ok | caee | #oob || videofile

Frame rate of uncompressed /

video file Fidelity measurement metric

The results of the fidelity analysis are displayed:

®  Inthe Trace files, when the appropriate Trace option is selected (see Video
Trace Enable Ctrl+T on page 6-136, Frame fidelity on page 6-152, and
MacroBlock fidelity on page 6-152)

®  Asreal-time overlays, when the overlay is selected (see MB Statistics on
page 6-102, Fidelity on page 6-109, and Average fidelity on page 6-113)
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Reference Filename

The name of the file used as the reference or source of encoding, of the encoded
stream.

This file must be one of the following formats:
= 8 bits per sample, 4:2:0

=  More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)

YUV format of 8 bits per sample 4:2:0. The YUV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [7] in the Compression Standards and File
Types section and as used commonly by other programs:

"  No headers of any kind (no file or frame headers)

"  One byte per sample

®"  Row raster order (top picture row first)

®  Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data
and each byte of Y data)

® Y plane values are 0-255 unsigned

® UandV plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

®"  No headers of any kind (no file or frame headers)
= Concatenated planar image data
®  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

"  One byte per sample
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6-164

For 9-16 bit sample depth:
®  Two bytes per sample

= Both little- and big-endian byte orders supported
For YUV format:

®  Concatenated Y, U and V planes
= Uand V planes sub-sampled as required
® Y plane samples are unsigned

= Uand V plane samples are unsigned with a DC offset of 2™, where n is the
chroma sample bit depth

For RGB format:

®  Concatenated R, G and B planes

For grayscale format:

®  Luma plane only

NOTE. There are built-in example YUV reference files for three of the example
bitstreams: for MPEG-4 Man Walking, for H.264/AVC Grenadier Guards and
for MPEG-2 Grenadier Guards. When these example streams are selected and
fidelity analysis is enabled, the file names are automatically filled in. See
Example Files... on page 6-37 for more information.

Encoding

This control specifies the encoding of image samples in the file format. The
following options are available:

®  One byte - this specifies that image samples are stored in one byte per
sample. This format is appropriate if all image planes are 8-bits deep

®  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

®  Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits
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Header Skip

The number of bytes at the start of the file before the first frame: MTS4EA will
skip past these bytes (ignoring them).

Use Frame Rate for Synchronization

This checkbox specifies that decoded video frames should be compared to
reference frames according to corresponding time stamps. If this checkbox is not
selected, then corresponding frame numbers are used.

Frame Rate

The rate at which the uncompressed video frames were recorded, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for
example, 30), or a fraction (for example, 30000/1001) or a decimal number (for
example, 29.97).

Note that this frame rate is often different from the frame rate of the encoded
video; for example, there can be frame skipping in the encoder, or a lower frame
rate selected (such as encoding 30 frames/second video at 15 frames/second).

The Frame Rate value is used to determine which uncompressed video frame to
associate with which encoded frame; MTS4EA works out the time code for each
uncompressed video frame based upon the Frame Rate value and associates the
uncompressed video frame concerned with the encoded frame which has the
closest time code.

Metric

This selects the measurement metric to use, which is one of the following:

kM etric: |F'SNFH [full zignal range] j
PSHE [ITU-R BT B0 zignal range X8
RMSE [Foot Mean Sguare Emar)
— |M5E [Mean Square Error)

kAL [Mean Abzolute Difference] Apply
SAD [Sum Abzolute Difference] %

The objective fidelity metrics provided by MTS4EA measure the degradation of
the decoded image with respect to a reference image. The metric is evaluated
independently for each image plane in the color space dictated by the video
decoder (typically YUV).
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The fidelity metrics are calculated either per MacroBlock or overall on the frame
as a whole, as per the following equations.

For the explanations of fidelity metrics, the following nomenclature is used:

| ... | Denotes taking the absolute value of an expression

> Denotes the summation of an expression over the range of (x, y) in the
image plane

f(x, y) Is the sample value at the location (x, y) in the reference image plane

g, y) Is the sample value at the location (x, y) in the decoded image plane

Is the total number of samples in the image plane

PSNR (full signal range). The PSNR (Peak Signal to Noise Ratio) metric is defined
as the ratio between signal power and noise power, on a decibel scale. In the
context of image processing, signal power is taken to be the square of the peak
image sample value and noise power is taken as the square of RMS error in the
image.

PSNR =10 - log ( S2/ RMS2)

For PSNR (full signal range) the peak image value is assumed to be the
maximum value for the bit-depth in all three image planes. For example, in an
8-bit image, this implies:

PSNR255 = 20 - log ( 255/ RMS )

PSNR (ITU-R BT.601 signal range). For PSNR (ITU-R BT.601 signal range) the
PSNR is calculated differently in Y than in U and V:

PSNRy = 20 - log ( 220/ RMS )
PSNRyy = 20 - log ( 225/ RMS )

RMSE (Root Mean Square Error). The RMS is the defined as the square root of
MSE.

RMS = MSE

MSE (Mean Square Error). The MSE metric is defined as the mean of the squares
of differences between samples in the reference and decoded image planes.

MSE = N 2 [f(x, y) - 9(x, y) T

MAD (Mean Absolute Difference). The MAD metric is defined as the mean average
of absolute differences between samples in the reference and decoded image
planes.

MAD = 1/N Z | f(x,y) - 9(X, ¥) |
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SAD (Sum Absolute Difference). The SAD metric is defined as the sum of absolute
differences between samples in the reference and decoded image planes.

SAD =X |f(x,y) - 9(X, y) |

Output Decoded Video File...

This opens the Decoded output tab of the Analysis options and allows you to
write a decoded file to disk.

decoded output

Description of

Enables/disables  [AE TN ]
Frame range | Trace | Graphs | Visual diference/Fidelly  Desaded video fie output |
¥ Enable
MNote: video output farmat will match decoded fomat:
g 720 57E pike YUY 420 261
Filename Press to
[vo_4_420_Bbit_T20575 uv J L browse:
)
chooses file

output format

Encoding choice
(see below)

Encoding

= |ig
/Encudmg: One byte -

oK Cancel Apply

4 Where filename

may be specified

This control specifies the encoding of image samples in the file format. The
following options are available:

" One byte - this specifies that image samples are stored in one byte per
sample. This format is appropriate if all image planes are 8-bits deep

®  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

®  Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits
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Video Analysis Options...

The Video Analysis menu option opens the Video Analysis dialog box; this
allows you to select and set up the range of video analysis options.

View Video Navigator...

6-168

Thumbnail View

This shows a thumbnail view of the frames in a video file, with some basic
information.

Two different views can be selected. In either case, a right-click context-sensitive
menu allows selection of the other views and navigation to the corresponding
frame in the other views (or the start address of the corresponding frame, as
appropriate). See Right-click popup menu/Goto views. on page 6-170.

 MTS4EA - MPEG4 Example - Window Car - [Video Navigator: MPEG4 Example - Window Car] (=1
0 File Play Overlay Analysis Edit Alert Window Help -
Beld & L EGE -« 2 | &

e R E O E

il
i

7 T, Y=

oo i
B-VOP:98:3.2338 B-VOP:99:3.267s B-VOP:100:3.300s

[ R coviu A9 L e
S{GMC}-VOP:101:3.333s B-VOP:102:3.367s B-VOP:103:3.400s B-VOP:104:3.433s
i — i - ! - e " ...,J
B-VOP:106:3.500s B-VOP:107:3.533s B-VOP:108:3.567s 5{GMC}-VOP:109:3.600s B-VOP:110:3.633s

Fast forward MNOTE: onefmare Alerts disabled Error Disabled: 0

The video frames are shown in display order (decode order can be different if
there are B-frames/B-VOPS).
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The displayed information is:
®  Frame type/VOP type
®  Display frame/\VOP number

= Display time in seconds

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded, the

frame will be reported as P.

Detail View

[ MTS4EA - MPEG4 Example - Window Car - [Video Navigator: MPEG4 Example - Window Car]

48 Fle Play Overlay Analysis Edit Alert Window Help
el & R e < [1VOP -l & 2
=] oh[Hl OB & aln Ll
oo [ =
oo |iEE
Display Type Decode | Display tim... Size (bits) | Address (b... ~
ggﬁ B-VOP 97 3.167 8256 0x02ef49
PQ? S{GMC}-VOP 94 3.200 25200 Ox02dbaa
"o B-VOP 99 3.233 8134 0x0304cf
N i )
/’ 99 B-VOP 100 3.267 7160 0x0308ce
P 100 B-VOP 101 3.300 6112 0x030c4d
i
ﬁ 101 S{GMC}-VOP 93 3.333 35324 0x02f351
e
ﬁ 02 B-VOP 103 3.367 8912 0x0325d7
< )
ﬁ 103 B-VOP 104 3.400 0324 0x032937
]
B 104 B-VOP 105 3.433 6624 0x032cBc
e =y
w 105 S{GMC}-VOP 102 3.467 45192 0x030f49
a am
g 106 B-VOP 107 3.500 5312 0x033f08
b T
w 107 B-VOP 108 3.533 534 0x0341a0
LS
E 108 B-VOP 109 3.567 5704 0x03443cC w
Ready MOTE: onejmare Alerts disabled Error Disabled: 0
The displayed information is:
®  Display frame/VOP number
®  Frame type/VOP type
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NOTE. For interlaced bitstreams, the reported frame/VOP type is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded, the
frame will be reported as P.

= Decode frame/VVOP number
®  Display time in seconds
®  Frame size in bits

®  Address of start of frame (in the video elementary stream, not in the overall
container file if there is one)

The columns may be resized and dragged into a different order if desired.

Right-click popup menu/Goto views.

D Type Decode Display time () Size (bits) Address (bytes) |
7 ¥ E-WiOP EL] 2467 14560 0x025e59
o

Pi'?ﬁ E-VOP 77 2,500 13934 0x026575

o N .
o Thumbnail view

4 79 2,567 14432 0x027afb
ﬁ SE =Y video 2,600 14584 Dx028207
S| 4m Synchronise views Hex

ﬁau B-O| iy Stream edit 2.633 13720 0028926
— 4 alert log

;81 S{GMCHYO & pyffer 2.667 30096 Dx026c49
ﬂsz E-vi 2,700 11152 Ox0zodsh
o e

PHBS By 1 2733 10765 Ox0Zazfd

See Synchronized Views/Navigating the Views on page 6-7 for more information
on navigating between views.
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View Video Trace... & Ctrl+Shift+T

This option opens the Trace view on the current output Trace file, as shown in

the Analysis menu Trace tab.

The screenshot below shows a Trace/Interpret file, but all of the Trace outputs
are viewed in the Trace view:

[ MTS4EA - [Trace: vc1_1.vpi]

B File Play Overlay Anabysic Edit Alert Window Help

Pl & dddamprpm o o u
EH W & 4 o ==
[ Lierurbers | Fnd  Frev| New|[¥ Evor [ Waming W Fame Tew |

i@ @

Standard: VC-1, Advanced Profile ~ Lewel 1
Frame size: 720m480
Filesize: 3073 kBytes

{3

{0=00000000
(0=00000003
(0x00000004
(0=00000004

.7) [VSQ] startcode_prefiz = '000000000000000000000001"
©7) [VSQ] startcode_suffiz = 0xf. Sequence Header
.73 [V5Q] profile = 3: Advenced Profile
'5) [VSQ] level = '001°: Level 1
(0x00000004.2) [VSQ] chromafornat = 1. Subsampling is 4:2:0
(0x00000004,0) [VSQ] frartq postoroc = 7: Quantised frame rate for post processing is 30 fps
{0x00000005,5) [VSQ] bitrg postproc = 24: (uantised bit rate for post processing is 1568 kbps
{0x00000005.0) [VSQ] postprocflag = 0: Frams based post processing is HOT used
(0x00000005.7) i

.31

73

B2

.53

1)

[VSQ] max_coded width = 359: Maximum horizontal picture size iz 720 sanples
(0=00000007

[VSQ] maw_coded_height = 239: Hawinmum wertical picture size is 480 samples

[V5Q] pulldown = 1: Interlace syntax element flags RFTFRM. or TFF and RFF are present ird
[V5Q] interlace : Dizplayed content is interlaced

[VSQ] tfcntrflag = 0. Temporal Reference Frame Counter (TFCNTR) is NOT present in picturd
[VSQ] finterpflag = 0: Frame Interpolation Hint (INTERFFEM) is NOT present in picturs heb

(0=00000009

ERARRRREEERAREER
Error

AR EREEEAARIER

(0:x00000009,3) Invalid walus. reserved = 0: SHPTE Reserved
Strean position

0x9 (dec. 9), bit 3
(0=00000009,3) [VSQ] reserved = 0: SHPTE Reserved

[R—
Error

{0x00000009,2) Invalid value. ressrved = 0: SHPTE Reserved

Stream position

0x9 (dec. 9), bit 2

(0x00000009,2) [VSQ] reserved = 0: SMPTE Ressrved

(0x00000009,1) [VSQ] display_ext = 0: Display size, frame rate & colour format information NOT present +
{0x00000009.0) [VSQ] hrd_param_flag = 0: HRD paramsters are NOT present in the bitstream v
< >

Pause Al Disabled: 0 [NARIH

This is a Trace/DCT level example:

F— . - '

before dequantisation (HB=0; GOBE=0; Frame=1; Block=Y0) guant=1& fJ
2 1} 0

coocooooo

coococoooo
cooooooo

after d
430

]
[
=
(1)
o

g
Do oCCoOoONOOOoODO0OEOOOO0SOoONOD0oOD00
=] [
[ =]
o

s Frs

-

s=1: Block=Y0) quant=16

cocoooo
coooocooo

before GOB=0: Frame=1: Block=Y1l)] gquant=16
2

coococooor
coocooooo

5]

after di
S04

o=
o

Do ooCOoo OOO0OOoODO00l CoO00o000-
[n)
o
i
=]

Framne=1. Block=Y1) quant=18

Do ococool ooCooooCACoooDooDl oooooS
I
o
Do oCoCCoof coCooo0OCl o000 ooo0s O0DooDOD
=]
=4
2
D000 0OEO0O00000N 00000000 EO000000
@
o+
w
IJDoocooof cooooooolrooooooos oooooooo

roocooo
roocoooo

il

|

Play Disabled: 0 [ 0063 /|

NOTE. If there is not a current Trace file (and Trace enable is not enabled) then

this menu option/toolbar icon is unavailable (grayed out).
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NOTE. For users of earlier versions of the MTS4EA, this Trace viewer replaces
the previous Trace view done using Microsoft Word.

If the video stream has been rerun and a Trace file saved with the same name as
that already open, then clicking the View trace... menu option or B icon or
Ctrl+V will refresh the open Trace file.

Go to other views/right click menu - Interpret & Parse Bitstream only

When you right-click, a context-sensitive menu appears that allows going to the
area in another view which corresponds to the area which has been selected in the
Trace file:

Copying Text
The contents of the Trace window can be copied to the Windows clipboard.

This can be done in a number of ways:

® By pressing Ctr1+C

®= By right-clicking with the mouse and selecting Copy
®= By clicking the copy icon -

The whole of the contents can be selected by clicking the Select All icon - .
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Line Numbers

Line numbers can be turned on/off:

Bale |l MI

Trace: mp4fil_1.vpt

Find: Prev | Mext| W Emar W Waming W |

00000l Standard:

aooons Filesize:
nooood

0oooos oooo oooo
0ooo0s 0000 0001
ooooo? oo0oo oooo
ooooos 0-——

MPEG-4,

000002 Frame size: 352x288

674 kBytes

oooo oooo

oooo

0001 1011 ooaoo

oooo oooo

oooo

oool 1011 o101

ooooo9e oool

ooooio 0-——

ooooll 01—

oooolz oooo o000
000013 oooo oooo
ooool4 0——

gooo0 oo0oo
oooo oooo

oooo
oooo

oool oooo oool
0001 oolo oooo

000015 oooo o001
oooole 0-——

ooooly oonl

goooig 0——

oooo19 00—

oooozo 1-——
nann=1 nonn nnnn

Find Data

annt 1nni

Simple Profile<Level 1

(O0=z000000
(O0=z000000
{0=z000000
(O0=z000000
{0=z000000
(O0=z000000
{0=z000000
{O0=000000
(O0=z000000
{0=z000000
(O0=z000000
{0=z000000
(O0=z000000
{0=000000
{0=z000000

(O0=z000000
Fs= NN

The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled

strings.

NOTE. The F3 key can also be pressed, to find next. The Shift+F3 key can also be
pressed, to find previous.

There are some standard strings that are useful to search for:

= Error
®"  Warning
"  Frame

MTS4EA Compressed Video ES Analyzer User Manual

6-173



Analysis Menu

These are found by enabling the relevant check box (Frame example below):

£ Trace: mp4fil_1.vpt

B ¥ Linenumbers | Find:  Prew | Mest| [ Enor [ waming W Frame [ Text I—
011441 {0=x00000000,7) : WARNING: Video Complexity Veritfier model has overflowed by 2°
011442

011443

011444 ===============================[3 = ======s=====s===s=s=============
011445 0000 0000 0000 0000 0000 (0=00000EAB,7) : VOP_START_CODE
011446 0l-— —— ——— ———— ——— (0=00000EAF,7) @ VOP_CODING_TVPE
01144? 0-——-—- -—-— -— —— ——— ——— ———— ———— (0=x00000EAF.5) : HCODULC TIME BASE
011448 1-— ———— —— {0=00000EAF . 4) : MARKER BIT

011445 0001 (0=00000EAF,3) . VOP_TIME INCREWENT
11450 1-— —-— — —— ——— ——— ———— ——— (0x00000EBO,6) : MARKER BIT

n114AcH 9 FN==ANNNNEEN LY O TIOE COTTET

To search for any text, select the box next to Text and enter the text in the box (in
this example, searching for marker):

2= Trace: mp4fil_1.vpt

@‘ ¥ Line numbers Find: F'rev‘ Next‘ [~ Emor [ Warning [ Frame W{\Text marker

017843 0000 0000 0OOO 0OO0O 0OO0O 0001 1011 0110 (0x000018CF,73 "SVOP_START CODE
017844 01 (0x000018D3,7) : WOF_CODING_TYFE
017845 (0x000018D3.5) : HODULO TIME BASE
017846 1 (0z000013D03.43% EIT

017847 (0x000018D3.3) : VOF_TIME_INCEEMENT
017848 (0x000018D4.6) : MARKER BIT

017849 (0x000018D4,5) : WOF_CODED

017850 (0x000018D4.4) : YOF_ROUNDING_TYPE
017851 (0x000018D4.3) : INTRA DC_VLC THR
017852 (0x000018D4,0) : VOF_QUANT

017853 (0x000018D5.3) : YOF_FCODE_FOEWARD
017854 (0x000013D05. 0% HOT_CODED
017855 (0x000018D6.7) : MCBPC_F

Mo mare e A I = E T T4 ~TTTr

Lines too long for Window Width

If a line is too long to be displayed within the width of the View trace window,
then a horizontal scroll bar is displayed and a blue arrow is appended to the
right-hand side of the View trace window, to indicate that a line extends to the
right.

Trace File Format

The MTSA4EA saves Trace files with a . vpt file extension.

Currently, the .vpt file is a standard ASCII file, which could be viewed in any
text file viewer. The .vpt extension is used:

®  So that this file extension is associated with the MTS4EA in Windows, and

by double-clicking on a .vpt file in Windows Explorer, the file is
automatically opened in the MTS4EA
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View Video Graphs...

This option calls Microsoft Excel to display the graphs generated: a macro is then
run within Excel to create the graphs.

NOTE. Macros must be enabled within Microsoft Excel to see the graphs.

The default selection within Microsoft Excel is (usually) to disable macros (as
below) - you must click on Enable Macros:

Microsoft Excel

D\Wprove workinglwprovelbiny Tempete Graphs all all frames. xls contains
Macras,

Macros may conkain viruses, It is always safe to disable macros, but if the
macros are legitimate, you might lose some Functionality,

Enable Macros More Info

NOTE. The data used to generate the graphs is available on the Data tab in the
Excel file.

The statistics options selected on the Graph enable tab within MTS4EA are then
displayed on individual tabs within Excel:

M|/ Spatial Bits per ME 4 Spatial Bits per MB Coded 4/ MV Histogram { Spatial Average Quant 4 DCT Frequency 4 MEB Coded Fre| 4 §
[ astoshapes - N W O E 48 d-£-A-==ZE2 80 @ .
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View Video Stream Hex...

6-176

B MTSAEA - [Hex: MPEGA File Example - Beijing Weather Girl - track 001]

B Fle Play Overlay Analysis Fdt Alert Window Help
el = S =
EH LR e At
mar .

0

Address: 00 (D) bit &
Ready

W Bin ¥ Hex ¥ A5CI |auto = Bytes perline Gioto| |0 Absolute addiess _w| @ Hes O Dec

000000 00000000 00000000 00000001 10110000 11110101 00000000 00000000 OO 00 01 BO F5 00 00 # A
00007 00000001 10110101 10001001 00010011 00000000 00000000 00000001 01 BS 89 13 00 00 01 =

00000E 00000000 00000000 00000000 00000001 00100000 00000000 11000100 00 00 00 01 20 00 C4 A
000015 10001101 10001000 00000000 11001101 00001011 01000100 00100100 8D &6 00 CD OB 44 24 1 I D$
00001C 00010100 01100011 00000000 00000000 00000001 10110010 01010110 14 63 00 00 01 B2 56 = s
000023 01110001 01110101 01100001 01101100 00100000 01010100 01100101 71 75 6l &C 20 54 &5 qual Te
000024 01110011 01110100 00100000 01010011 01100101 01110001 01110101 73 74 20 53 65 71 75 =t Sequ
000031 01100101 01101110 01100011 01100101 00100000 00100000 00000000 65 6E 63 &5 20 20 00 ence
000038 00000000 00000001 10110011 00000000 00010000 00000111 00000000 OO0 o

00003F 00000000 00000001 10110110 00010000 01100000 01110000 01100001 00 01 Be 10 60 70 &1

000046 01101100 01011010 10100101 10101000 01100100 00011010 00000100 6C

000040 10100001 00101010 01100110 10101001 11101011 00011011 11001101 &1 24 66 A9 EB 1B CD i=f & I
000054 11111100 01111001 00110111 01101111 01100011 11101110 01011010 FC 79 37 6F 63 EE 5S4 iy7ociZ
00005E 01001000 11110100 11001101 00111101 10001111 10101001 10010011 48 F4 CD 3D 8F 49 93 Hoi= |
000062 11111000 11011011 01010001 11111100 01111101 10110111 11110001 F§ DB 51 FC 7D B? F1 (0i} #
000069 10110110 11011100 10010001 10111111 11011111 11000111 10011011 Be DC 91 BF DF C7 9B MU (R )
000070 01110110 11000111 01001101 10111111 10001101 01000110 11011100 76 C7 4D BF 8D 46 DC v M Fii
000077 01011000 11111011 11011111 11100011 11011111 10111110 11000111 58 FB DF E3 DF BE C7 HaR3Rx
00007E 11111111 01111100 10001101 10110110 11111110 00111011 01101101 FF 7C 8D B FE 3B 6D | Th:m
000085 10110101 10001101 00111001 10111000 01011110 10001000 00010110 BS &

00008C 00100100 00101100 10100101 00001100 01001011 01110000 01100001 24 2C A5 OC 4B 70 61 $.¥ Kpa
000093 00110001 01100010 01000010 11001010 00110000 10011100 10101001 31 62 42 CA 30 9C A9 1bBEQI
000094 10011000 10000101 00000101 10010000 10101111 00001010 11000101 8& &5 05 90 AF 0& C5 11
000041 10110110 10100011 11010110 00111110 11110011 11111000 11110011 B6 A3 D6 3E F3 F8 F3 M£0>
000048 01101111 11100011 01111101 10100110 10111100 01110010 11111110 6F E3 7D A6 BC 72 FE od}|%4rb
0000AF 01111011 00011101 10110110 11010010 01000110 11011011 10111111 7B 1D Bé D2 46 DB EF { ﬂéFﬂl
0000B6 10001101 10111100 11011110 11000110 11011011 11101001 00100011 8D BC DE C& DB E9 23 &bEOS#
O000BD 01101111 00110111 10110001 11100110 11011111 11000110 11011011 GF

0000C4 11111111 00011110 01010001 10111001 00100011 11011111 10111110 FF 1E 51 B3 23 DF BE 0 #2%

0000CB 11000110 11110011 01111111 00011111 01101101 11111100 01111001 Cé F3 7 E mily

0000D2 10110110 11011100 01101101 10110111 11011000 11011011 01001101 B6 DC 6D B7 D8 DB 4D Tiim @UM

000009 01001111 10001111 10101000 11011011 01110011 10100110 10011000 4F 8F A% DB 73 A6 98 O "Us|y

0000ED 10110010 11010100 00110000 10110010 00001001 01000100 11000101 B2 D4 30 B2 09 44 C5 200% DA

0000E7 10001001 10001011 00010100 01101110 00111000 01101000 10110101 89 8B 14 6E 38 68 BS 1 nBhp ~

< |IVOP = ]

coOE A E

=

Disabled: 0

This opens the current video file in a hex viewer, which shows the data in binary,
hexadecimal and ASCII data (in any combination of the three).

NOTE. Multiple View hex... windows can be opened at the same time.

Using HexView, you can scroll through the file, and search for specific:

®  Absolute address (from the start of the file)

= Relative address (from the currently selected location

®  Bit patterns
®  Hexdata

= ASCII data

NOTE. In the field where the data to find is entered, a wildcard character can be

entered - this is . [ period]

Also, entering a hex value,

(and vice versa).

then clicking Dec will convert this number to decimal
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Sections of HexView Window

Set number of bytes Data to find and Menu to select field  Hex/decimal data
per line find/goto button of data type/conversion

D MIS4EA - [Hax: MPEGA Fila Exampla - Baliing Waathe) Sirl - track 001]
W& Fir Py Oweley Andbon B8 At Widow Heb

Selection of which =
data to view Ll i K[ \ 4
——D | B0 He 7 ASOH [in =] Bytes paeiem [chan sites =] &

000000 09000000 DOO0O00D DOQG0001 10110000 11110101 00000009 GOODOOOD 00
000007 00000001 10110101 10001001 00010011 00000000 00000000 00000001 01
00Q00E 00000000 00000000 00000000 Q0000001 00100000 Q0000009 11000100 00
000015 10001101 10001000 00800000 11001181 00001011 O1000100 00100100 &0
00001C 00010100 01100011 00000000 QODOOOAD 000GO0DL 10110018 01010110 14
3 01110001 01110101 01100001 61101100 00100000 01010100 01100101 71 78
00002A 01110011 01110100 00100000 01010011 01100101 01110001 01110101 73 7
000031 01100101 01101110 01100011 01100101 00100000 00100000 00000000 &5
000030 00000000 00000Q01 10110011 Q00D00Q0 00010000 Q0000111 0000QQOD 00
00003F 00000000 00OOOA0L 10110110 00010080 01100000 01110000 01100001 zn
1

A
4 111: 111 01100011 11101110 01011010 FC
0 01001000 11110100 11001101 00111101 10001111 10101001 10010011
000062 13111000 11011011 01010001 31111160 01138101 10110113 11110001 F&
000069 10110110 11011100 10010001 10111111 11011111 11000111 10011011
000070 01110110 11000111 01001101 210111111 10001101 01000119 11011100 ¥
000077 01011000 11111011 11011111 11100011 11011111 10111110 11000111
00007E 11111111 01111100 10001101 10110110 11111110 00111011 01101101 FF 7C 0
000085 10110101 10001101 00111001 10111000 01011110 10001000 00010110
0000BC 00100100 00101100 10100101 00001100 01001011 01110000 01100001 2
0000%3 00110001 01100010 01000010 11001010 00110000 10011100 10101001 3
0000%4 10011000 10000101 00000101 10010000 10101111 00001010 11000101
Sicoks otiotiis itiooor dLiiiiet Solsotis 1otities Oiiidts iiiinis o B % 2
Byte address at the

Selected bytes —>

00DOAF 01111011 00011101 10110110 11010010 01000110 11011011 10111111
. . 00006 10001101 10111100 11011110 11000110 110311011 11101001 00100011
start of line of data in UOQDED 01101111 00110111 10110001 11100110 11011111 11000110 11011011
0000C4 11111111 00011110 01010001 10111001 00100011 11011111 10111110
h 0000CE 11000110 11110911 01111111 00011111 01101101 11111100 01111001
ex 000002 10110110 1101300 01101101 16110111 11011000 11611611 01003101
000009 031001111 10001{11 10101000 11011011 011310011 10100110 10011000
0OODED 10110010 11010400 00110000 10110010 DOOO1001 01000100 11000101
saooky loootaad fauaddii aasision atfbiiio d0i¥iond oindans pdisict
foalaction: (s, 057, 154 bae

i
Status line Data in binary format Data in hex format ~ Data in ASCII format
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6-178

Setting Information Displayed; Window Width

The HexView window can be set (for example, resized) as with any other

window in Windows.

The same data is shown in each of the three sections, in their respective formats:

" Binary
= Hexadecimal

= ASCII

Each of these areas can be individually displayed/not displayed by clicking the
appropriate check box in the top left.

In this example, the

2 MTSAEA - [Hoe: MPEGA File Example - Beljing Weathor Girl - track 001]

binary display has ———>
been switched off,
leaving only hex
and ASCII

Bl & - L - I T SloeEm rane @
HEERG .l e ol
LR B4 =l
I Bl ¥ Hex ¥ ASCH [fus =] Bytms pociem| o | Boioff0 [Rewkee wkesz =] ¥ Hex ™ Dec
00 00 01 B0 F% 00 00 01 B5 2% 13 00 00 01 00 00 00 0 20 00 C4 8D 88 00 & ul i1 o~
000018 CD OB 44 24 14 63 00 00 01 B2 56 71 75 61 &C 20 54 65 73 74 20 53 65 71 I Dd c *Wgual Test Seq
000030 75 &5 GE &3 €5 20 20 00 00 91 B3 00 10 07 00 00 01 B6 10 &0 70 61 6C 5k uence 1_palZ
AS A% 64 1A O4 AL ZA 68 A9 EB 1B CD FC 79 37 &F 63 BE SA 48 Fd4 CD 3D &F w'd  |=f & TiylociZH
A9 93 F8 DB 51 FC 7D B7 F1 Be DC 91 BF DF C7 98 76 C7 40 BF 80 46 DC 58 1 DOu) #%l LB
qe - 3
%1 EUD J Stk
£ 3C 7 & jo0el Qo MBehi Ebe
A0 U960 UoEwicT) RIEmi Tik
16 iibonk Difpd Ua + L w9
SE 31 61080 B R1z ‘s
S 74 60 Hs W -9n. T AN MAL
20: ke (& a c It
00 Bu'cd’?7 hd B [ 2 ¢ eF
24 Eb T EUB+ & ! ARA&E®S
3 S 13 L . =aXxpH
Bl F3 &D 43 0 0 22 11 32 1] = 0B 63 OC 37 AMcik w0 Ipb1t 2 i el?
1F €A JE 46 DB 7 £ 1 At- 3oF0 mofl ass?y k4
0 B 6 Ao yofatey Byl 0 BM0 WO o
4 bts
A Cwnbind: 0
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Setting Bytes per Line
This menu is used to set the number of bytes per line:

= I 4 o
[~ Bin W Hex v ASCI Lato | Bytes per line Gota |_

oooan
0ool1E
00036
0oos1
0o00ec
ooog? 99 14 35 31 B2 6D 29C 71 9F FE 78 8F 45 4C
00042 A3 A2 95 7C D3 1A 8B AZ 71 76 26 F6 29 5B
000BD 70 64 52 43 6F 45 44 35 06 86 28 74 85 AD
oooDe 04 D9 54 73 0OF 55 CB C4 62 72 64 AE 33 A7

If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing scrolling left/right to see
all the columns, as in the following example:

MTS4EA - [Hex: MPEG4 Example - Window Car]
B8 File Flay Overlay Analysis Edt Alert Window Help

Bl <A mp b B oo vop - n
2] & 4 o
¥ Bin W Hes @ ASCI [8 =] Bytes perfine Gotof[0 [absoeaddess ] @ Hex © Dec

00000 00000000 00000000 00000001 10110000 11110010 00000000 00000000 00000001 00 00 0L BO F2 00
00008 10110101 00001011 00000000 00000000 00000001 00000001 00000000 00000000 BS OB 00 OO0 01 01
00010 00000001 00100000 00001000 11001000 10001000 10000000 00001111 01010000 01 20 08 C& &8 80
00018 10110000 01000010 01000001 01100000 11000010 00110000 01111111 00000000 BO 42 41 &0 C2 30
00020 00000000 00000001 10110110 00010000 01100010 00011001 00000101 00011110 00 01 B6 10 &2 19
00028 11100001 11011001 00100101 10110100 01100100 01011101 11001111 01011110 E1 D3 25 B4 64 5D
00030 00011011 11100111 10011111 11111001 00010100 11011110 11110000 11100011 1B E7 3F F3 14 DE
00038 11110101 01011000 11101010 01110101 00111101 01010010 10000100 00011010 F5 58 EA 75 3D 52
00040 10100001 11111101 11011010 01011111 01011000 10110110 01110111 10000111 Al FD D& 5F 58 B6
00048 11100111 10100100 11110010 00111101 10111110 11110101 01100110 11011101 E7 &4 F2 3D EE F§S
00050 11011110 01100011 10101110 00101101 11011001 01000101 11011100 10001110 DE 63 AE 2D D9 45
00058 01100111 11000111 00100111 11101101 10010000 11101001 10101101 01100101 &7 C7 27 ED 90 ES
00060 10101110 10100011 00110010 01011111 00010110 01110001 01111011 10011001 AE A3 32 5F 16 71
00068 01010000 00111011 10111101 00100000 11011011 00111001 10100101 10010110 50 3B BD 20 DE 39
00070 11011011 00101011 11010110 10100111 10001001 11010101 01011110 00100110 DB 2B D& A7 &3 DS
00078 10110000 01000100 10001011 00101110 00101001 00011011 10110010 10010011 EO 44 B8E 2ZE 23 1B
00080 00010001 11010111 00111111 11001111 10010101 01100100 00010101 10011001 11 D7 3F CF 95 64
00088 00010100 10000101 00110001 10110010 01101101 10011100 01110001 10011111 14 85 31 B2 &D 5C
00030 11111011 01111000 10001111 01000101 01001100 10111001 11101001 00001000 FB 78 8F 45 4C E9
00098 11011011 00101011 00010101 11001011 10010111 01101010 11010001 00000001 DB 2B 15 CB 97 6&
00040 00111000 11001110 10100011 10100010 10010101 01111100 11010011 00011010 38 CE A3 AZ 95 7C
00048 10001011 10100010 01110001 01110110 00100110 11110110 00101001 01011011 8B &2 71 76 26 Fb
000BO 10111101 11011011 10100101 00011101 00100000 01001011 11011010 11100110 BD DB A5 1D 20 4B
000E8 11101100 01110011 01001101 01101111 00110001 01110000 01100100 01010010 EC 73 4D &F 31 70
000C0 01000011 01101111 01000101 01000100 00110101 00000110 10000110 00101000 43 6F 45 44 35 0f
000C8 01111010 10000101 10101101 10100000 10101011 00101101 11010101 00110101 74 85 AD A0 AB 2D
000D0 00010110 00000101 00100101 10111101 10111011 10110110 11110101 00010001 16 05 25 ED EE B
000D8 00000100 11011001 01010100 01110011 00001111 01010101 11001011 11000100 04 D9 54 73 OF S5
000ED 01100010 01110010 01100100 10101110 00110011 10100111 11101011 01000001 62 72 64 AE 33 A7
000E8 01000111 11001001 11101001 01111001 01010101 00100001 01111011 01101001 47 C3 E9 79 55 21
000F0 00000011 11100101 10010001 01111011 11010111 11101010 10101111 10000111 03 ES 91 7B D? Ea ¥
<

roBEEE

|Address: 0x55 (85) bit &
Ready NOTE: anejmare Alerts disabled Errar Disabled: 0 0046
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Right-Click Popup Menu/Goto View

Right-clicking in the HexView window generates the menu:

v Show ASCII
v Show hex
v Show binary
Bytes per line r

A AA R AM HH

B ves

4= Synchronise views oy Stream edit
4 alertlog
&% Video Navigator

|l Bits per frame
E Stream Structure

The top four buttons of the menu have the same functions as the buttons given on
the top line (and as the HexView settings... option on the Window menu).

Goto view. The Goto view takes the focus to the corresponding area in the
selected view (see Synchronized Views/Navigating the Views on page 6-7 for
more information).

Synchronize views. When the Synchronize views icon #= is pushed in, then all

open windows automatically follow the selection (see Synchronized
Views/Navigating the Views on page 6—7 for more information).
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Highlighting a Section

A section of data can be highlighted in any of the (visible) binary, hex or ASCII
sections by clicking and dragging the mouse over the area:

T MISAEA - [Hex: MPEGA Filo Example - Beifing Weather Girl - track 001]
B Fie Py Oy Andbon B8 At Widdow Heb

el & L - A e - eE o8 @

EEERG. % h{'ld

man|

 Bn & Hex ¥ 2500 Mo =) Btes perine Goto [0 Kbichae sddess =] % Hew © Doc

Q0o0o0o 0Oop0o0D Doo0Ooon 00000001 10110000 11110101 00000000 DOOOOOD0D 00 00 01 BO FS OO 00 i ~
aooon? 1I[II'JI'IIIIII! \II]!EI!I]\ NI(IDIIIII! DIJII]IIEI!\ IIIIII[IDI'IIII (IDIJIIIIIIlID IIIIIIII[IDI!] II! H‘| N‘J lI IIII I]IJ II] #l

Q0000E 000000 01 A

010001
000015 10001101 10001000 DDOUWDD 51001101 ﬂDDOlOll 0’000100 ﬂﬂanlDﬂ DD ﬂﬂ DJ E‘D D! J-I Zl 11D
DOODI\. ﬁOOlﬂlDO DHDOO“ DDOOWDD 00000000 ﬂDﬁOOWl lO“ﬂDlO ﬂlDlOHﬂ H & D‘J Dﬂ Dl ﬂ2 56 © v

|| I[IIJ i 1I!ll|l|l!! IJH!EI!I]II ||||m|a|||||| mlnucm ||uc|m||| cuuumu |num|;\ .H 742
000031 01100101 01101110 01100011 01100101 00100000 00100000 DOOOOOOD &5 &k
000038 00000000 0DOOOOOL 10110011 QO0000G0 DUOL0000 OOOOOL1L QOO0

DOOD‘JF DUUWDDO 00000001 10110110 111

111000 11011011 010101
DOODG'.I 10[10110 11011100 100[0001 a1 Bl
000070 01110110 11000111 01001101 10111111 10001101 01000110 11011100 ?ﬁ C'-‘ 4D BF
000077 01011000 11111051 11011111 11100018 11013111 10111110 11000111 S8 FR OF B3
00007E 11111111 01111100 10001101 10110110 11111110 00111011 01101101 FF 7C 8D B6 FE
|| |(|m|-. 1m\|||||1 \||||||11m |u|1u||||1 IJ\HEIDIJ ||u|1u\|| JDIJIIIII!ILI ||||||1uu|| n‘. am w HN E

50111111 1101[111 1’000111 100

B
DOOD'.I‘J DU[lﬂDDi 01100010 01000010 51001010 00110000 10011100 10101001 31 6" 12 Ci
DOOD'M wounno lﬂﬂWlDl DDODGIM 20010000 1010[“1 00001010 HWOIGI 99 @5 05 90
10011 B6 A3 D6 3R F3
||c|nmu 1I!l|i||!! lHIIEID\\ ||nu||u m\uunn |||nu|||| (I!\\IIII!D \nnuu 6F E3 7D AR
0000AF 01111011 00011101 10110110 11010010 01000110 11011011 10111111 78 10 B& 02
0000B6 10001101 10111100 11011110 11000110 11011011 11101001 00100011 8D BC DE Cé
0000BD 01101111 00110111 10110001 11100110 11011111 11000110 11011011 &F ‘!’-‘ 1'!1 EG
DOOOC{ lll“lll Dﬂﬂllllﬂ Dlolﬂﬂnl 20111001 00100011 lIDlllll lﬂlllllﬂ EF 1
o 01111001 c‘.FJ?-lF
i I[IIJIJ ![Illlll!(l uunmu ||nm||u mnun nunuuu !!IJHIIH 01001101 B& DC 6D B7
000009 01001111 10001111 10101000 11011011 01110011 10100110 10011000 4F BF A8 OB b3 ae uu 0

Q000ED 10110010 11010100 00110000 10110010 00001001 01000100 11000101 B2 D4 30 B2
060k 16561001 1dRd101) B0Ribigo oriditin oitiony giiorond 1piioiot o3 oB 1y G ba &8 B 1 nohs v
ostaction; (hobl, 77,0 144 bits
g Al Duabided: 0
The addresses of the selected area and the number Whichever section is highlighted, the
of bytes selected are displayed in the status line corresponding areas of the other sections are

similarly highlighted

A specific address can be found in the video stream, either of the following:
®  An absolute address, from the start of the video file
® A relative address, from the first byte of the currently selected area

Find absolute address. To go to an absolute address, select Absolute address from
the drop-down menu:

GDtD“U I.t’-‘n.bsnlute address J @ Hew 1 Dec

0 01000010 adcl 0 OF 50 BO
0 00000000 2 30 7F 00
1 00011110 062 19 05
1 11001111 E B4 64 5D
0 11011110 1111A3E0 7 9F F9 14
1 nnitt1int nininnin 1tnnnninn B BR RA PG

The address to find is entered in the box next to the Goto button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than 0-9 or a-f for a hexadecimal address) then
the Goto button is grayed out.

MTS4EA Compressed Video ES Analyzer User Manual 6-181



Analysis Menu

Note that the Goto button changes to Next for all data to find except for the
Absolute address. (And when Absolute address is selected, the Prev button is
grayed out.)

The Hex/Dec radio button selects the format of the data being searched -
Hexademical or Decimal.

Find relative address. An address relative to the currently highlighted address can
be found. If no address is highlighted, the address found is the offset from 0.

The address to find is entered in the box next to the Next button. This address can
be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than 0-9 or a-f for a hexadecimal address), the
Find button is grayed out.

NOTE. The F3 key can be used, to find next; Shift+F3 key, to find previous.

The Hex/Dec radio button selects the format of the data being searched.
Find Binary/Hex/ASCII. These options in the menu find data in the bitstream.

Up to 64 characters can be entered.

NOTE. The Binary search searches for the bit pattern regardless of byte location;
the Hex and ASCII searches are byte aligned.

The F3 key can be used, to find next; Shift+F3 key, to find previous.

Wildcard searching using period. A wildcard can be entered in the data to be found
- . [period].

The wildcard matches a single digit in the selected base; the wildcard matches:
®  One bit in the binary find
®= A hexdigit in the hex find

®  An ASCII character in the ASCII find
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For example, entering ‘0001B.” as a hex string will find the following patterns in
the selected example stream:

IV Bin V¥ Hex ¥ AsCll IAuto 7| Eytes per Iina| Prev Iﬂﬂmh Hex 7| B Hex © Dec

00000 00000000 00000000 00000001 10110000 11110010 00000000 00000000 00 00 01 BO F2 00 00 i’
00007 00000001 10110101 00001011 00000000 00000000 00000001 00000001 01 BS OB 00 00 01 01
0000E 00000000 00000000 00000001 00100000 00001000 11001000 10001000 00 00 01 20 08 CB 83

00015 10000000 00001111 01010000 10110000 01000010 01000001 01100000 80 OF 50 BO 42 41 60 E EBA°
0001C 11000010 00110000 01111111 00000000 10110110 o
00023 00010000 01100010 00011001 00000101 00011110 11100001 11011001 10 62 19 05 1E E1 D3 b
00024 00100101 10110100 01100100 01011101 11001111 01011110 00011011 25 B4 &4 SD CF SE 1B % d] °
nnn1t 11100111 10011111 11111001 nnnininn 11011110 111innnn 111nnnt1t F¥7 98 F9 14 N BFn B2

The wildcard can be inserted in any position, for example, ‘03..456.8" is a valid
search string, which will find any 9 consecutive digits where the first two are 03,
digits 5-7 are 456, and the last digit is 8.

¥ Bin ¥ Hex ¥ A‘.EGEII IAuto j Bptes per Iina| Prize| |3 IHax j % Hex € Dec

01024 11010001 11111111 10111000 00011010 11111011 01100001 10100111 D1 FF B2 1A FE 61 &7 =
01D3E 11111111 11110101 10100010 10101001 00011110 00010001 10111000 FF FS 42 49 1E 11 B8

01042 00110100 10110100 01011011 10001100 10001110 01111111 10101101 34 B4 5B GC SE 7F &D 4 [ =
01049 00010101 00001000 10001101 00101011 01000111 11111111 11111111 15 08 8D 20 47 FF FF  +G
01D50 01111111 00000000 FEEENESNN L 0010000 11100010 7F 00 E0 E2
01057 00000101 10110100 10011011 01101101 10101011 10110111 01110110 05 B4 9B 6D AB BY 76  m
01DSE 10111101 10101010 11111011 01101101 00101000 01000101 00011110 ED A& FE 6D 28 45 1E  m(E
MNAE 1nantit1in 11a1i101 anininnt 1110110t 1ninniin 1111011 in1iniin 88 TN 29 FN AF TR RA 3

Conversion of Hex<->Decimal

If a hex value is entered into the find box:

|adeﬂ Relative address ﬂ & Hew " Dec

B
D
R B0 2 B4 0G5S AEE DI 3EED. 7
3
A

44527 Relative address
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View Video Stream Structure... £ Cirl+R

This allows the structure of all supported container formats to be viewed and
expanded/contracted (by clicking on the - and + symbols at the left end of each
line). In addition, for H.264/AVC video elementary stream format, the view
shows the top-level structure of the stream.

6-184

E Structure: MPEG4 File Example - Packet Woman (video)

Strean: | MP4

Syntax
-0 file
-9 fiyp
123 size
123 type
123 major_brand
123 Minor_version
0 compatible_brands
+-fif mdat
--#§ mdat
123 size
123 type
Eﬂﬂ data
-5 moov
123 size
123 type
+-f unknown
=9 iods
123 size
123 type
+-f§ trak
+-f5g trak
+- 5§ trak
+-f1j udta

Value

24

ftyp
mp42

46
mdat
[590352, 630890]

2758

moov

42
iods

Start bit

(0x000000,7
(0x000000,7
(0x000000,7
0x000004,7
0x000008,7

0x000010,7
0x000018,7
Ox0aBasc, 7
Ox0aBasc, 7
Ox0aBaal, 7
OxDaBaad, 7
Ox0azBaca, 7
Ox0a8aca, 7
Ox0aBace, 7
OxDa8ad2,7
OxDadb3e,7
0x0a8b3e,7
0x0a8b42,7
0x0a3b63,7
0x0a%024,7
0x0a91d1,7
Ox0z930e,7

Size (bits)
5549184
192

32

32

32

[u}
5526560
368
32

32
304
22064
32

32
864
336
32

32
9656
3432
3304
4308

The view is divided into four columns:

®  Syntax: Shows the stream syntax parse tree, including the names of each
syntax element or syntactic structure. Nested syntax structures are shown by
nesting nodes of the tree. An icon shows the type of data at each tree node,
see Icons in Stream Structure View.

®  Value: Shows the interpreted value of syntax elements in the tree. The
content of this field will vary according to the type of data to be shown.

®  Start bit: Shows the start bit address of the syntax node. The address is
given as a hexadecimal byte position followed by a bit position number.

®  Size: Shows the size in bits of the syntax node. For nodes with children, this
shows the total bits of the node and all its children.
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Icons in Stream Structure View

In the Stream structure view, the icons that appear at the node of each branch of
the tree structure denote the type of data contained in that node. There are a
number of icons which are common to all standards as described in Table 19-4.
Table 19-5 show icons that are specific to different standards.

Table 19-4: Icons general to all standards

Icon Meaning
2 Video elementary stream
(] Audio elementary stream
h Container stream
B Packet or other syntactic grouping (various colors used — see standard specific
icons)
Binary data
123 Integer data field
101 Binary data field
01X Exponential-Golomb coded data field
ab String data field
{ic} Identifier data field
& Time data field

Custom data field

Unknown data field

User data

?

&
— Array based data structure
e List based data structure
=

H

Video ES slice data

Video ES macroblock data
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Table 19-5: Standard specific icons

Standard Icon Meaning

H.264/AVC

a

IDR access unit

Non-IDR access unit

‘moov’ box type

‘mdat’ box type

‘trak’ box type

Generic MP4 descriptor

MPEG-2 TS Transport packet

Program association section

MPEG-2
PS, PES

System header

Pack header

Pack syntactic structure

ASF Header object

File properties object

Stream properties object

oo\ \oomoEoa o @\ a

Index object

This allows the buffer usage to be analyzed in detail. The analysis varies by
video standard:

For H.264/AVC the analysis is of:

= Performance using the Hypothetical Reference Decoder (HRD) (displayed
in red)

For MPEG-4 the analysis is of:

" Video Buffer Verifier (displayed in Red)

®  Video Complexity Verifier (displayed in Green)
"  Video Memory Verifier (displayed in Blue)

For MPEG-2 the analysis is of:

®  Video Buffer Verifier (displayed in Red)
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The icon controls and general look of the buffer analysis is the same for all
standards:

®  The buffer analysis controls that are common to all standards are explained
in the sections beginning Buffer Analysis Toolbar Icons on page 6-187 to
Buffer analysis alerts/scroll bar area on page 6—190 (although some of the
diagrams in these sections are specific to a standard regarding the titles and
data content, the functions are the same across all standards)

®"  MPEG-4 and MPEG-2 VBYV analysis are very similar and are explained in
the sections beginning Buffer analysis controls: MPEG-4 and MPEG-2 on
page 6-191 to Buffer analysis popup alerts: MPEG-4 and MPEG-2 on page
6-193

®  The H.264/AVC HRD analysis is distinct and is explained in the sections

beginning HRD buffer analysis: H.264/AVC on page 6-193 to HRD buffer
overflow/underflow indication: H.264/AVC on page 6-195

Buffer Analysis Toolbar Icons

lcon Function

Zoom in (+) and zoom out (-) centered on the center of the window (affects scale
of x-axis only)

0 Fit all data into window

o Locate origin (zero), start of sequence

% % Lock X/Y zoom infout and scrolling/panning. For example, when the Lock Y button

is pressed, zoom in and zoom out and scroll/pan only affect the X-direction. This
allows (for example) you to keep a useful vertical scale, while still viewing the
whole length of the video sequence

Autoscroll (fill the analysis data in real-time) as the video is being decoded and
scroll the window to the right

Increase track height (affects scale of y-axis only)

Decrease track height (affects scale of y-axis only)

+ Measure the data at the cursor. The data values are reported on the status line at
the bottom of the analysis window

Offsets and angles/slopes of lines can also be measured, by holding the mouse
and dragging

Scroll/pan (the cursor changes to show the scroll/pan direction)

Zoom in/zoom out centered on the location of this cursor. Press the <shift> key to
zoom out

O|
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These functions are also available on the right-click menu.

Using the Measure Tool

Moving the measure tool over the graph displays the values in the status line:

Comparative Video Yerifiers

L — WBY
140
— WV
120 [ EEE| [EErEe e ] | —— wmv
Buffer limit

Buffer Occupancy (%)

Time (=)

|P|:|int: i-0.1495, 54 %) T1he left-hand value is the X-axis (time) value in seconds, to the nearest
millisecond; the right-hand is the Y-axis value: either in percentage terms,
if there is more than one graph; or in the correct units, if there is only one
graph (as below)

Video Buffer Verifier

— WBY

500000 [

why huffer size

Paoint: (0,266 5, 564093 bits) <

hy_|occupancy

400000 [

wBY Buffer Ocoupgncy (bits)

200000 [

Titme (=)

(Only the VBV is shown here)
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Video Buffer Verifier

[ [rood pooh | |Foos
s00000 |
w :
E vhy_huffer_size
-
£ &nonon [
<
g
(o]
;E i ' by | oocUpancy
= 400000 | ///,/,.f
=
Click and drag the mouse g /——-) =
. / |
to measure the distance L
200000

(X'and Y) and angle:

||5tart: (0,181 5, 280397 bits) End: {0,312 5, 333178 bits) Delta; (0,132 5, 527381 bits) Gradient: 400445 bits/s

Buffer Analysis Graph Area

Scale - either Frame type and number
normalized to Comparative Video Veriﬁfy
100%, if more ; REEEE -
than one graph, or >t | 1o 002 F:003 F-004 1 vy
else in actual units | — WOy
120 [ 1| —— vy
Buffer limit ——> [ Fufrer imit
(100%) £ o
2

Measure tool with % 50 /+
X and Y values /§/ vhy |[pccugancy
reported in the % 50t Beeiad i
status b F

40

20f

Time (=)

Vertical light blue line at time = 0 Vertical gray lines at the decode time of

each frame

The left axis displays:
" Values normalized to 100%, if there is more than one graph

®  Values appropriate for that graph (see the following figure)

MTS4EA Compressed Video ES Analyzer User Manual 6-189



Analysis Menu

Video Buffer Verifier
Vertical scale now

1001 P:002 P:003  |Po004 B
in units correct for— 5, _
VBV buffer size I '
o 800000
(in bits) [
vhyv_buffer_size
£00000
__,.-——'m pEncy
400000 | ﬁﬂ_/‘fﬁﬁ
200000

When the buffer data is too wide/too high for the current window, scroll bars
appear at the bottom/right (as appropriate).

Buffer analysis alerts/scroll bar area. The buffer overflow/underflow is indicated in
the Graph window as shown below:

Each bar line fills and auto-scales, corresponding with Red shows overflow;
the horizontal scroll bar (B=VBV, C=VCV, M=VMV) yellow shows underflow

—ic
L0

1kt

¥

=r, 0 under WY 0 over

Each buffer item changes to red or yellow if there has been any overflow/underflow, and the

number indicates in how many frames there is non-conformance. If there is both overflow anc
underflow, the color is red.
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MPEG-4 and MPEG-2 buffer analysis. All the example screenshots and explanations
below are for MPEG-4; however, similar displays and information are used for

DA% ++Q
Conlgpactin
; lw Comparative Vides Verifiars
+ [Tim po e s s ] i okt - —
I o _passeaes {]| — v
I puctie_ s vel_inicaiors 1 il
7 iy obinct_tppn_indcaiirs
Singis Frofle -
T perp— 1
¥ koo Budten Virdien e
Butier et I
k_rabe: bl 0
7 |
ot | w £ w | [l || |||| |||| H |||
vou_peopaney. | by § w | 1
B | | F l‘l | | |
¥ Vieboos Cinrgiomty Voviion g ,-'T‘;‘ | | | | I | | | | } | | | I
we_buiter_size: | Macralis » 21U, | ,‘
_decoder_rahe Macrallzfs - {
7 Vi My Visiias = |
! Macralis
re_puter_size: | 5 i
0
] O 1 3 3
T i
b o
¢ ¢
u u
e sover. guncer | | ivoi: 22 aver |

Buffer analysis controls: MPEG-4 and MPEG-2.

Configure the buffer analysis using one s
. X & {lse parameters from stream heades
of the following methodg. . e o
= Use the values SUpp'IEd in the I~ profile_and_level indication
bitstream (the check box shows from I¥ eenchics: be indedlion
where in the streams the values SR Eilia
Come) lﬁ Usge custom parameters
= Enter custom values to suit the I’ Video Buffer Verifier
hardware on which the decoder will bit_rate: bits/s
run (See below alSO wbv_buffer_size: bits
vhv_occupancy: bits
Individually enable/disable the
v ideo Complexity Verifier
various buffer displays
vy buffer_size: MacroBz
vioy_decoder_rate: MacroBs/s
v ‘ideo Memary Verfier
wniy_buffer_size: MacroBs

oo

The values used for VBV, VCV and VMV are displayed, but cannot be altered
unless Use custom parameters is selected.
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6-192

The boxes below the title Use parameters from stream header show where the
values used have come from: in the example above, there were no values
specified in the vbv_parameters, nor was there a
profile_and_level_indication, so the maximum value implied by Simple
Profile as given in the video_object_type_indication is used.

NOTE. There is an order of precedence: if the vbv_parameters are specified in
the bitstream, then these values are used; if not, then the maximum values are
used as allowed in the Profile/Level given by the

profile_and_level _indication. If thereis no

profile_and_level indication, then the maximum values are used as
implied by the video_object_type_indication.

Use custom buffer parameters: MPEG-4 and MPEG-2. Custom parameters can be
entered for a variety of reasons, for example:

" The VBV/VCV/VMV parameters have not been specified in the bitstream:
in this case the MTS4EA will assume the maximum allowable values for the
Profile/Level and these may be too large for the particular operation.

®  The VBV/VCV/VMYV parameters specified in the bitstream do not reflect
the actual limitations of the hardware on which the decoder will have to
decode the bitstream.

®  To try different values to see if the conformance parameters are met with
different limits.

Custom parameters are entered as below:

Configuration

" |lse parameters from stream header
| wbv_parameters
[ profile_and_level_indication
[+ wideo_object_type_indication

\Simple Profile

* {lze custom parameters

v ideo Buffer Yerfier

bit_rate: 393INE  bitsds
wby_buffer_zize: BRE3E0  hits
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When custom parameters are used, this is indicated in the status bar of the main
MTS4EA window by the word BUF:

BUF Al Dis

NOTE. These values can also be selected/entered from the Decoder options
selection on the Play menu (the MPEG-4 tab).

The values entered as Custom parameters affect both the alert popup warnings
and the warnings that are reported in the Trace files; the Custom parameters are
the values used to trigger these warnings.

To reset the values entered to the values specified by the bitstream, reselect the
Use parameters button from the stream header.

Buffer analysis popup alerts: MPEG-4 and MPEG-2. \Where the bitstream exceeds the
values given by:

®" vbv_parameters
" profile_and level indication

®  The custom parameters

When each of these is selected as the source of the parameters, popup alerts occur
during video decoding unless disabled in the Alerts menu (the video must be
playing for the popup alerts to be generated).

NOTE. When the buffer parameters are implied by
video_object_type_indication, no popup alert is generated in the event of
exceeding the limits, nor is there a warning in the Trace files. This is in
accordance with the implied rules in the MPEG-4 standard.

HRD buffer analysis: H.264/AVC. The Hypothetical Reference Decoder (HRD) in
H.264/AVC provides a complex mechanism for buffer analysis; this is much
more complex than the buffer analysis in MPEG-4/MPEG-2.

NOTE. The HRD analysis is of the Coded Picture Buffer (CPB) only, not of the
Decoded Picture Buffer (DPB).

In order to understand the HRD analysis, you must read and understand Annex C
of the H.264/AVC standard, 1ISO document 14496-10 (E).

HRD parameters do not have to be specified in a bitstream; many H.264/AVC
streams do not have them specified (only the Bus Junction and Grenadier Guards
H.264/AVC example streams provided with the MTS4EA have HRD
information).
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NOTE. If HRD parameters are not provided in an H.264/AVC bitstream, the icon
and menu item for View buffer analysis... is grayed out.

HRD list of schedule indexes (buckets): H.264/AVC. Due to the complexity of HRD
analysis, entering custom parameters is not currently possible in MTS4EA,; the
display shows the list of indexes or buckets that are given in the bitstream.

If the HRD parameters are given in a bitstream, there can be 1 to 31 indexes or
buckets, numbered from 0.

In the following example below, there are two indexes/buckets: index O is
selected and is used for the graph display, as shown. Clicking on the line below
would display the data from index 1 in the graph display.

Hypathetical Reference Decoder

Index | CPE size fhits] | Bit rate [hits/s] | Initial delay ()| CER flag |
0 256015 588864 0311111 0
1 384015 34054 1.000000 0

The meanings of the column headings are:

Index: The bucket or index number.

CPB size (bits): The size in bits of the Coded Picture Buffer (CPB).
Bit rate (bits/s): The bit rate of the hypothetical transmission channel.

Initial delay (s): The initial delay of the hypothetical transmission channel before
the first frame is decoded.

CBR flag: The status of the Constant Bit Rate (CBR) flag: 0=off; 1 = on.

HRD results display: H.264/AVC. When a bitstream has HRD parameters specified,
and the HRD buffer analysis has been done by MTS4EA, clicking on the
appropriate index/bucket number displays the graph for that index/bucket (in the
following example, index/bucket number 0):
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Hypothetical Reference Decoder SchedSelldx =0

pods |Pody poge Jeolt [pofs] [pofs [rodel Jeode’ [pod [eods| [pods [rodr) [Po

350000 |

300000 [

cph_size

250000 [

200000 [

150000 |

HRD Buffer Occupancy (bits)

100000 P A A AAAAAAAAAAAAAAAAAA

50000 [

02 03 04 0s 06 o7 0s 09 1 ]
Time (=)

The areas of the graph display are explained in Buffer Analysis Graph Area on
page 6-189 and Buffer analysis alerts/scroll bar area on page 6-190.

As examples:
=  Frame type and number is given at the top of the graph (in light gray)

®  The vertical lines correspond with the decode times of the relevant frame

HRD buffer overflow/underflow indication: H.264/AVG. HRD buffer analysis overflow
and underflow is indicated in the following locations:

®  The bar line below the graph area
®  The status bar

= Popup alerts

The bar line and status bar indications are the same as overflow and underflow
indications for MPEG-4/MPEG-2 (see Buffer analysis alerts/scroll bar area on
page 6-190).

The popup alerts for HRD buffer overflow/underflow are shown on-screen and
enabled/disabled as with any other popup alert (see Explanation of
Fatal/Error/Warning/Info Display on page 6-239).
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View Video Fidelity Analysis... ™=

6-196

This displays the fidelity analysis graph view:

S MTS4EA - [Fidelity Analysis: MPEG4 Example - Man Walking]
ﬂ File Play Owverlay Analysis Edit  Alert  Swindow  Help »

Bl & R e | IWOP | e g E A E
EEEHS. T " . o (m@ T x

De@@ [r+alonsE

Decoded image PSNR {full signal range}

00 B:004 |B:0DE P00 (B0 |Bcg2 |P.011 [B:0)5 |BOfT |P:ME | |B:0R0 B:0p2 B.0P4 |B:ORE | "
40 _
plane
) -1
LT HE | u
e L LI e L

plane

PSNR (dh)
|
\
I
!
|

[u] 04 02 03 04 05 06 07 0s 09
Time (=)

ee—

3

Ready NOTE: anefmaore Alerts disabled Error Disabled: 0

The fidelity analysis graph view is similar to the graph view used for buffer
analysis in MPEG-4, MPEG-2 and H.264/AVC. Both views have the same:

®  Control icons — see Buffer Analysis Toolbar Icons on page 6-187

=  Method of displaying frame types, frame numbers, frame times in the graph
area - see Buffer Analysis Graph Area on page 6-189

®  Means of measuring angles — see Using the Measure Tool T on page 6-188
"  Right-click popup menu

The fidelity analysis results are shown separately for Y, U and V planes:

® Y-plane in mauve

= U-plane in green

" V-plane in blue
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NOTE. The MPEG-4 example stream Man Walking has the YUV reference file
supplied with MTS4EA: therefore this is a useful example to choose to examine
the fidelity analysis functions.

The first ten frames of the YUV reference file are supplied for the Grenadier
Guards example streams that are provided with MTS4EA both as an H.264/AVC
example and as an MPEG-2 example.

Where the frame rate is incorrectly set for the uncompressed video file, then the
correspondence between the encoded video frames and the uncompressed video
source frames is lost; this will substantially reduce the fidelity analysis values.

Fidelity Analysis View Icons Toolbar

D+ BS | +H4Q

The icons above have the same functions as the icons on the buffer analysis
toolbar; see Buffer Analysis Toolbar Icons on page 6-187. The icons below are
unique to the Fidelity analysis view:

IE K@
Of these three, the first two are available at all times. The third is only available

when interlacing is in use and the picture can be broken down into units; it is
grayed out at all other times.

These icons represent the following:

- The ability to plot time in seconds on the x-axis, as shown:

O« @& + 4 GlseE

Decoded image PSNR (full signal range)

5 [PI00T|PIO02 P00 |PiO04 [PIO0S | PO0E |PiO07 P, T |POT2[PIOT3 (POT [PIOTE

40

30

PSNR tdb)

20

Time (z)

E55

< >
Foint: (0.216 5, 25.55)
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=
u The ability to plot frame number on the x-axis, as shown:

O e @& + <0 BDEE

Decoded image PSNR (full signal range)
gp [FO160s |PO200s |PO240s |RO280s  (PO320s |POG3G0s  |PO400s |PiDdd0s  (PO460s  |PON520% v
plane
u
P plare
EEamE W
plane
g
h=2
-
=4
o
a
20
10
5 3 7 8 9 10 1 12 13 14
Frames
£ >

=
. B The ability to plot picture units on the x-axis, as shown:

0o @& ++QoeE

Decoded image PSNR (full signal range)

sg [PO160s |FO200s |PiO240s  |PO280s |PO320s |POS360s |P-OA00s  |PO40s (PIO480s  |PO5208 v
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u
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W
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=
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=
[
o
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5 & 7 & a 10 Wil 12 13 14
Fictures
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Fidelity metrics available. Six different fidelity metrics are available:

PSNR (255 signal range)

PSNR (ITU-R BT.601 signal range)
RMSE (Root Mean Square Error)
MSE (Mean Square Error)

MAD (Mean Absolute Difference)

SAD (Sum Absolute Difference)

These are described in detail under Metric on page 6-165.
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View Bits per Video Frame Analysis...

6-200

This displays the Bits per Frame Analysis graph.

¥ Bits Per Frame Analysis: MPEG4 Example - Man Walking

S -Do @A+ alns

Bits per Frame

B.0033s

G000

=000

4000

Bitz

3000

2000

1000

[

B:0.067s P:0400s B:0.133s BE:0.167s P.0.2005 B:0.233s B0 267=

l vop
B r-vor
B 5o
Bl sicmc

Header
hits

Frames

24
|

The key (on the right side) gives a color code for the VOP/frame types; for more
information see VOP type [MPEG-4] or Frame type [H.264/AVC, MPEG-2,
H.263, VC-1]. on page 6-79.

In addition to the standard buttons, the toolbar contains two buttons that allow
the X-axis to be either frame or picture oriented:
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Zaom-in

Zoom-out
[ Fit to range
< (Goto origin

@ ¥-Axis lock

’E ¥-Axis lock
’_ Autoscroll

+ Move toal

’I Measure tool
3 Zoom tool

E Pictures ;

- ’E Frames I
4= Synchronise views

The Frame unit toolbar button displays the total bits per frame; for interlaced
pictures this would be the sum of the picture fields:

[9=1E3

T Bits Per Frame Analysis: MPEG-2 Example - Grenadier guards

+-Degl@ale ++aled

Bits per Frame

B:0.040s | |B0.020s | |R0d20s | |BDA60s | |BpZoos | [P0240% | |B0.280s | |B0320s =
I r
N e
|

Header
hits

Frames

|E| _)L I
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The Picture units toolbar button also displays the total bits per frame, but, in the
case of interlaced pictures, each frame contains two picture fields:

™ Bits Per Frame Analysis: MPEG-2 Example - Grenadier guards

O ¢ &S + 4|08 g
Bits per Frame
10,0005 E.0.040s B:D030s P:0.120% B0 50 B:D.200s P.0.2402 E.0.2303 Bi0.320s - |
I
300000 - B
Il -
Header
250000 bits
200000
2
sl
150000
100000
50000
a
Frames
=
B o, :

The bits per frame can be measured by selecting the toolbar measurement tool,
placing the crosshair cursor over the point to be measured, and reading the result
from the left side of the status bar.
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Audio trace enable

Audio Trace Enable

Analysis options
Frame range TIGCEW

[~ Enable
Filenarne

Awailable dizk space: 4755 MBytes
File size limit Bytes

Options

OoOooOooog

X

o |

Cancel

Apply

The Trace options provide text outputs, which describe the contents of an
encoded stream, to various levels of detail.

The available Trace options vary with each audio standard; see following
sections (unless otherwise stated, each option applies to every audio standard).

Analysis options E| Analysis options E‘
Frame range  Trace ] Frame tange  Trace ‘
I¥ Enable ¥ Enable
Filename Filename:
audio_1.apt J audio_3.apt
Awailable disk space: 4755 MBytes Available disk space: 4755 MBytes
File size limit; [50 MBytes File size fimit. |50 MBytes
Options Options
[ Parse bitstreamn Parze bitstream
Interpret ] Interpret
O Awudio frame summany O Audio friame summary
] Audio data bit usage ] Main payload bit usage
] Frame data bit usage [ Subsidiary papload bit usage
[ SBR bit usage
1 Frame bit usage
oK e ‘ ey 0K Cancel ‘ Apply

NOTE. Using these options can generate a lot of data - files hundreds of

megabytes or more in size. It may be advisable to collect the data on a range of
frames, not all (this is a selectable option).

Alternatively, you can set a maximum file size, after which no more trace data is

output to the selected file.
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NOTE. The audio can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the sequence.

NOTE. To set the range of frames over which to collect the Trace data, click on
the Frame range tab.

Frame Range Tab

This option allows you to specify the start and end frames between which to
gather the Trace information.

Analysis options @

Frame range ] Trace ]
Frame range

First frame Last frame

to Iv Al frames

(0] 4 | Cancel Apply

NOTE. Frame range... is unavailable in pause mode (indicated when the Pause

icon !l is pushed in on the toolbar and Play menu). This is because the frame
range over which statistics are to be accumulated cannot be changed during
pause mode. (If it could, you would not be sure that the Trace information was
collected over the correct range of frames.) For example, if the audio was paused
at frame 23 and Trace was enabled for a range of frames from 20-25, the Trace
data would be incorrect.

All frames. This option is the default and calculates the sequence statistics from
the first to the last frame.
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To set a range of frames. If the All frames check box is cleared, a range of frames
can be entered (in this case, frames 1 to 17 inclusive):

Analysis options le
Frame range ] Trace ]

Frame range

First frame Last frame

1 ta 17 ™ Al frames

[1]:4 | Cancel Apply

Trace Tab

Enable. This option enables/disables the Trace output. If the output is disabled,
the remaining selections on the Trace tab are unavailable, although the values are
stored during the current use of MTS4EA (they are reset to their default values
the next time the MTS4EA is started).

Analysis options gl
Frame range Tlace}

¥ Enable
Filename

|audin_3 apt o

Awailable dizk space: 4755 MBytes
File: size limit: |50 hBytes

Options

Parse bitstream

[ Interpret

[ Audio frame summary

[ kain payload bit uzage

[ Subsidiary pavload bit usage
[ SER bit usage

[] Frame bit usage

QK | Cancel Apply
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Filename. By default, the filename suggested is the same as the base name of the
input audio file, that is, the audio filename without the extension.

Any other filename can be entered; MTS4EA will append an . apt extension to
this filename if it does not already end in this (.apt = MTS4EA trace).

To browse to a specific folder and enter the filename there, click on the [...]
button:

F

Frame range  Trace

¥ Enable -
Filename

audio_1.apt

Available dizk space: 4755 MEytes

File size: limit. |30 Save trace file as
Optians Savein | < Local Disk [C:) ~| « @ ek B
Parze bitstream - _ -
Interpret (C5)5354-8661-2029-7641-5705 (L) Program Files [S)vprove lacal
[ Audio frame surmmary (ki h'_ﬂRE'EﬁSEd [ WINDOWS
[ Awudio data bit uzage [=)build (e 5ource video CWUTemp
[ Frame: data bit uzage (dev ) Temp
[C)Docs [test
|CZ)Dacuments and Setkings [ Tests
|5 Download w015
() pdfprons21 [Syvidea
()Perl () vidTools
A3 J >
Save as type: ]Trace output file [* apt) Lj Cancel

File size limit (available disk space). Trace files can generate a lot of data. This
means that collecting data over a large number of frames can easily generate a
Trace file hundreds of megabytes in size.

This entry allows you to limit the amount of disk space taken by the Trace file.
Once the Trace file reaches this size, it stops writing more data.
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Parse hitstream. If this option is selected, then the bitstream is parsed to a file.
This gives the individual bit patterns for the bitstream fields as well as the
mnemonic used within the standard to identify the field.

= Trace: audio_1.apt

Byl @ I™ Line numbers Find:  Prev | Nest| ¥ Enor ¥ Waming ¥ Frame [~ Tem:

Standard:  HPEG-1 Audio, Layer II 7]
Frame size: 1152 samples per channel

Hun channels: 2

Filesize: 257 kBytes

(0x00000000.7) @ syncword
{(0=00000001,3) : ID
(0200000001°2) : layer
{0=00000001,0) : protection bit
(0x00000002.7) : bitrate_index
{0=00000002.3) : sanpling_frequency
{0x00000002.1) : padding bit
(0x00000002,0) : private bit
{0x00000003.7) : nmode
{0x00000003 5} © mods_extension
{0x00000003,3) : copyright
{0=00000003.2) : original_copy
{0x00000003.1) : enphasis
{0x00000004.7) : allocation
(02000000043} : allocation
(0x00000005,7) : allocation
{0x00000005.3) : allocation
{0x00000006.7) : allocation
(02000000063} : allosation
(0=00000007.7) : allocation
(0x00000007.3) : allocation
{0x00000008 73 : allocation
(02000000083} : allocation
{0x00000009.7) : allocation
{0x00000009.3) : allocation
{0x00000004°7) © allocation
(02000000043} : allosation
{0x0000000B.7) : allocation

— fnonnnnnnnR 3t - alloeasioe

The preceding example is the Parse bitstream output for an MPEG-1 Audio
Layer Il stream.

To quickly find if there are any errors in the Trace file, simply use
the Find next button function and search on either ‘Error’ or “Warning’.

NOTE. The data from the output of Parse bitstream is one of the best ways that
MTS4EA provides to do bitstream syntax debugging.

Go to other views/right click menu. A context-sensitive menu, brought up by a
right-click of the mouse, is available in Interpret and Parse bitstream files. It
allows you to:

®  Copy selected trace data to the clipboard.

®  Goto the area in another view that corresponds to the area that was selected
in the Trace file.

NOTE. The right-click ‘Goto view’ context-sensitive menu is only active in the
Trace/Interpret and Trace/Parse Bitstream trace files.
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Interpret. This provides interpretation of the decoded data in the bitstream.
Example outputs are shown below for MPEG-1.:

(0z00000000,7) [AUS:HDE] syncword = 0=fff

(0=00000001,3) [AUS:HDR] ID = 1 : Mpegl Audioc (ISO-IEC 11172-3)

(0=00000001.2) [AUS:HDR] layer = 2 Layer II

{0z00000001,0) [AUS:HDE] protection_bit = 1 CRC protection absent

{0=00000002,7) [AUS:HDR] bitrate index = 10 Bitrate is 192 kbitsss

(0=00000002,3) [AUS:HDE] =sampling_frequency = 1 Sanpling frequency i= 48000 Hz

(0=00000002,1) [AUS:HDR] padding_bit = 0 Padding absent

(0=00000002,0) [AUS:HDR] private_bit = 0

(0=00000003.7) [AUS:HDR] mode = 0 Stereo

(0=00000003.5) [AUS:HDR] mode_extension = 0 For joint stereo. subbands 0-3 coded in sterso. 4-31

{0=00000003,3) [AUS:HDR] copyright = 0 : No copyright

(0=00000003,2) [AUS:HDE] original copy = 0 Copy. not original

(0=z00000003,.1) [AUS:HDE] emphasis = [ : Ho emphasis present

(0=00000004,7) [AUS:AUD] allocation = 5 @ B3 guantization levels, no sanple grouping

(0=00000004,3) [AUS:AUD] allocation = 5 : 63 guantization level=s, no samnple grouping

(0=00000005,7) [AUS:AUD] allocation = 3 : 15 guantization lewels. no sample grouping

(0=00000005,3) [AUS:AUD] allocation = 3 : 15 guantization levels, no sanple grouping

(0=00000006,7) [AUS:AUD] allocation = 3 : 15 guantization levels, no sanple grouping

(0=z00000006.3) [AUS:AUD] allocation = 3 : 15 guantization lewels. no sample grouping

{0z00000007,7) [AUS:AUD] allocation = § @ 15 guantization levels, no sanple grouping

(0=00000007,3) [AUS:AUD] allocation = 4 : 9 guantization lewvels, 3 zamples grouped in one code

(0=z00000008,7) [AUS:AUD] allocation = 4 : 9 guantization levels. 3 sanples grouped in one code
b =4

{0z00000008, AUS:AUD] allocation ;9 guantization levels., 3 samples grouped in one code

NOTE. To quickly find out if there are any errors in the Trace file, simply use the
Find next button function of View trace..., looking for ‘Error’ or “Warning’.

Go to other views/right-click menu. By right-clicking with the mouse, a
context-sensitive menu appears (Interpret & Parse Bitstream only), which allows
you to:

" Copy selected trace data to the clipboard.

® (o to the area in another view which corresponds to the area which has been
selected in the Trace file.

Audio frame summary. This Trace output provides a series of data items dependent
on the audio standard; for each individual audio frame, it will output data as
listed here. All items after the first are per channel, and this portion of the list is
repeated once for each channel in the audio stream. The n in square brackets is
replaced by the index of the channel the data item refers to.

AAC:

®  Frame number

®  Total SBR data size[n] (bits)

®  Total config data size[n] (bits)

®  Total data size[n] (bits)

®  Max scalefactor blocks[n] (blocks)
=  Global gain[n]

®  LTP data present[n]
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®  Predictor data present[n]

= MS mask present[n]

®  Pulse data present[n]

®  TNS data present[n]

®  Gain control data present[n]
"  Window sequence[n]

" Window shape[n]

MPEG-2 Audio:

®  Frame number

®  Total audio data size[n] (bits)

®"  Ancillary data size[n] (bits)

The definition of each of these columns is given in the description of the Frame
tooltip; see Analysis Menu section.

Audio data hit usage [MPEG-2].

Trace: mp2ts_3.vpt g@@l
I™ Line numbers Find:  Prew | Nest| ¥ Emor ¥ ‘waming W Frame [~ Text

rame number,allocation (bits),sample (bits),samplecode (bits),scalefactor (bits), scfsi (bits) ~
1 4

o

8 B o e

=ty
T

L264,
L2768,
L264,
.330.
L2562,
L3312,
.330,
.240,
L264,
.288,
.288,
282,64
12,86
488.252 68
L2486,
.234,
.282,
L3086,
L2582,
.240,
L270.
L2110,
nao’hEn e

00 £ L R0 M R0 T 13 1 R I3 R I 2 2
310 P 50 00 0 O 1 e G R 2 00 00 00 O O e G R

This Trace output provides a series of six data items, listed below, for each
individual audio frame:

®  Frame number
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6-210

allocation (bits)

sample (bits)

samplecode (bits)

scalefactor (bits)

scfsi (bits)

The definition of each of these columns is given in the description of the
histograms; see Show Histogram, page 6-128.

Frame data bit usage [MPEG-2].

Trace: mp2ts_3.vpt

B I Line numbers

Find: Prev | Mest| ¥ Emor W Waming ¥ Frame [~ Text

EEX

ey )T Ay ey

10,176,
11.176.
12,176,
13,176,
14,176,
15,176,
16,176,
17,176,
18,176,
19,176,
20,176
21,176,
22,176,
23,176,
24 176,
25,176,
26,176,
27.176.
28,176,
29,176,
30,176,
31,176,
32,176,
35 3¢

2340

2196
2592

1836

2016,

3060,

2088,
2484,

2052,

L1716,
2088,
2736,
1116,
2160,
2268,
1368,
1224,
2916
2196,

1980,
1260,
2964,
1860,
1728,
2724,
2844,
1128,
18438,
1848,

1848,
2004,
1560,

L2184,
2340,
2196,
1764,
1908,
1339

1740,
1896,
2292,
2208,
570

Frame nunber,allocation (bits) sawple (Bits),senplecode (Bits), scalefactor (Bits),scfsi (bits) -~
176.1476 2448, 402,64
176,1152,2916, 264,66
176,1656, 2388, 282, 6k
176 1512 2532, 288 64
176,3276,708, 342,72
176.1672 2184, 270,66
176,2052,1920, 354,64
1762376 1630, 270,68
176,1548,2508, 270,68
1512, 256

246, 64
264 66
276,66
264 68
330,66
252 66
312,66
330,68
240,66
264 BB
288 64
288,64
282 64

960,312, 68
1488,
2232,

252 68
246,68
234 6B
282 .68
306,66
252 68
240,68
270,64
210,68
Scacc

This Trace output provides a series of nine data items, listed below, for each

individual audio frame:

®=  AncillaryData (bits)
®  AudioData (bits)

®  AudioSequence (bits)

Frame number

ErrorCheck (bits)

Frame (bits)

Header (bits)
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= HuffmanCodeBits (bits)
®  MainData (bits)

The definition of each of these columns is given in the description of the
histograms; see Show Histogram, page 6-128.

Main payload bit usage [MPEG-4].

i= Trace: mp4fil_3.vpt
| B | [ Line numbers Find: F'rev‘ Ne:-:t‘ [v Emar v

Frame number, Config =ize (bits) Hain pavload
1.16,88,0,3341

2.0,73,0.2300
3.0,73,0,2894
4.0,73,0,2824
5.0,73.0,2796
6.0,73.0,2621
7.0,42 0, 2753
8.0,42 0, 2609
9.0,42,0,2545
10.0,42.0,2461

This Trace output provides a series of 5 data items, listed below, for each
individual audio frame:

®  Frame number

=  Config size (bits)

= Main payload size (bits)

®  SBRsize (bits)

®  Subsidiary payload size (bits)

The definition of each of these columns is given in the description of the
histograms; see Show Histogram, page 6-128.
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Subsidiary payload bit usage [MPEG-4].

1.56.0.0.12,0,11.0,0.0,9.0
£.56.0,0.0,0,11.0.0.0.6.0
2.56,0.0,0,0,11.0,0,0,6.0
4 56.0.0.0,0.11.0.0.0.6.0
5.56.0.0.0,0.11.0.0.0.6.0
6.56.0.0.0,0.11.0.0.0.6.0
7.21.0.0,0,0,15.0.0.0.6.0
©.21,0,0.0,0,15.0.0.0,6.0
9.21.0,0.0,0.15.0.0.0.6.0
10.21.0.0.0.0,15.0.0.0.6.0
11,56,0,0,0,0,11.0,0,0.6.0

- -

The following data items form the series of twelve seen in the Trace excerpt
preceding (frames 1-11 shown):

®  Frame number

= channel_pair_element (bits)

®  coupling_channel_element (bits)
®  data_stream_element (bits)

= fill_element (bits)

= gain_control_data (bits)

" jcs_info (bits)

= [fe_channel_element (bits)

=  program_config_element (bits)
" pulse_data (bits)

"  raw_data_block (bits)

®  single_channel_element (bits) (bits)

The definition of each of these columns is given in the description of the
histograms; see Show Histogram, page 6-128.
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SBR bit usage [MPEG-4]. Similar to the subsidiary payload bit usage Trace above,
this Trace output provides a series of 16 data items, listed below, for each
individual audio frame:

®  Frame number

®  sbr_channel_pair_base_element (bits)

®  shr_channel_pair_element (bits)

®  sbr_channel_pair_enhance_element (bits)

®  sbr_data (bits)

= shr_dtdf (bits)

" shr_envelope (bits)

®  shr_extension_data (bits)

" sbr_extension (bits)

= sbr_grid (bits)

®  shr_header (bits)

= sbr_invf (bits)

®  sbr_noise (bits)

®  sbr_single_channel_element (bits)

®  shr_sinusoidal_coding (bits)

®  unused sbr data (no header found) (bits)

The definition of each of these columns is given in the description of the
histograms; see Show Histogram, page 6-128.
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Frame bit usage [MPEG-4].

Standard:

Frame =size:
Hum channels: 2
Filezize:

Frame numnber.

1.0.352,. 22,

2
3
4
5
b
7
2
9
1

0

oooooooo oD

22,
il
s
.22,
22,
L22,
L22,
22

oo oo oo

oo o oo o

chehrerin

oooooooo oD

AAC, IC
1024 =zamples per channel

194 kBvte=

dyvnamic_range info (bits), extension pav

L0.432, 324, 2115, 96

el i
L3613,
3
L3375,
L343,
sl
#1311
125,

215, 2172,
351, 2158,
a06, 2125,
260, 2039,
234, 2022,
133, 2485,
98, 2358.0
84.2314.0

oo ooo

0.118,94,2227.0

This Trace output provides a series of 10 data items, listed below, for each
individual audio frame:

Frame number

dynamic_range_info (bits)

extension_payload (bits)

individual_channel_stream (bits)

Itp_data (bits)

reordered_spectral_data (bits)

scale_factor_data (bits)

section_data (bits)

spectral_data (bits)

tns_data (bits)

The definition of each of these columns is given in the description of the
histograms; see Show Histogram, page 6-128.

Audio analysis options...

The Audio Analysis Options dialog box provides three tabs: Frame range, Trace
and A/V delay. Frame range and Trace are described in Audio trace, page 6-203.

The A/V delay options are described in Audio/Video Delay, page 6-227.

6-214
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View Audio trace... E

This option opens the Trace view on the current output Trace file, as given in the
Analysis menu Trace tab.

NOTE. If there is not a current Trace file (and Trace is not enabled) this menu
option/toolbar icon is unavailable (grayed out).

NOTE. Multiple View trace... windows can be opened at the same time.

NOTE. If the stream has been rerun and a Trace file by the same name is already
open, then clicking the View trace... menu option or E= icon will refresh the
currently open Trace file.

Go to other views/right click menu - Interpret & Parse bitstream only

By right-clicking, a context-sensitive menu appears, which allows you to go to
the corresponding area in another view:

NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret
and Trace/Parse Bitstream trace files.
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Copying Text
The contents of the Trace window can be copied to the Windows clipboard.

This can be done in a number of ways:
® By pressing <Ctrl+C>
= By right-clicking and selecting Copy

® By clicking the Copy icon (see below)

Trace: audio_4.apt

B [ Line numbers Find:  Prev | Mest | W

Standard: HE AAC. LT

Frame =size: 2048 =samples per channel
Hum channel=: 2

File=zize: 64 kByvtes

The icon to the immediate right of the Copy icon is the Select all icon. Rather
than highlighting and dragging over what could be a lengthy Trace file, you can
click on this icon to highlight all of the text in the Trace file for copying.

Line Numbers

Line numbers can be turned on/off;

‘ B | I Line numbers Find Prev | Mest | M Eag | B | W 7% | Find  Prev | Mest| ¥ Emor W
| Standard: MPEG-1 Audio. Layer II 100001 Standard: HPEG-1 &udio., Layer II
\rrame =1EZe’ 115, Samples DeT channel ZM00002 Frame size: 1152 samples per channel

Hum channels: 2 00003 Hum channels:

Filesize: 257 kBvtes 00004 Filesize: 257 kBytes

noo0s

1111 1111 1111
iE
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Find Data

The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled
strings.

NOTE. The <Shift+F3> key can also be pressed, to find previous.

There are some standard strings that are useful to search for:

=  Error
®  Warning
®  Frame

These are found by enabling the relevant check box (Frame example below):

| Ié| ¥ Line numbers Find:  Prev Next [~ Emor [ Waming ™ Frame [~ Test |

00001 Standard HPEG-1 Audio, Laysr II
00002 Frame =size: 1152 =samples per channel
00003 Hum channels: 2

00004 Filesize 257 kBvtes

0oons
noone
0oon7?

EPMERL ===========s=ssmsmssmsssmsmmsees
(

00008 1111 1111 1111 — 0=00000000, 7) syncword

| P ———— (0=00000001.3) D

00010 10— —— —— (0x00000001.2) layer

(| N e (0x00000001.0) protection bit
R N R e e e e e ————————————— fN=nnnnnnn> 73 Fafwnt s dndaer

To search for any text, check the box next to Text and enter the text in the box (in
this example, searching for 'tns_data_present’):

| B | I™ Line numbers Find: Prev | MNest| M Enar [ Waming [ Frame [ Test  |ins_data_present
(0x00000065.7) : hood =f
(0x00000065,3)
(0=x00000066.6)
(0x=00000066.5) .
(000000066, 4)
(0=00000066.2)
{0x=00000066.1) :
(000000067, 3)
(0=00000068,6) : direction
(0=00000068.5) : coef_compress
(0=x00000068.4) : coef
(0=0000006%8.0) : coet
(0=00000069.4) coef
(0=00000069,0) : coef
(0=00000064.4) : coef
(0=00000064.0) : coef
fN=NNnnnnaAR 431 - r~oef
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Lines too long for Window Width

If a line is too long to be displayed within the width of the View trace window, a
horizontal scroll bar is displayed and a blue arrow is appended to the right-hand
side of the View trace window, to indicate the line extends to the right:

B[R T Lrerumbes | Frat Pev| Nea| P Eno ¥ Waring ¥ Frsne I Tt
Standard YT i -
Frane size: 1024 saxples per chennel

Hun channels Z

Filesize: 194 kBytes

(Dx0OOOONOD_ 7} [ASC] audinOhjectType = 2 © AAC IC
{0x00000000,2) [ASC] sanplingFrequencyindex = 3 46000 Bz

Bl . d t {Ux00000001.6) [4SC) channelConl iguration = 7 .’ Lhuuuu s =uu 10 _yulm_Ln. =1=a=m lu.l wvall bz ched

| (0xnnnonnnl oy CASr GAC] L lec = D 1
ue arrOWS In ICﬂ e =3 {UxUUUUOD0L. 1) [ASC GAC] dependeOnCoreloder « 0 Care |_ud=1 iE ul _a“ MIL e rate in scaleable lulal.xea-‘
H H (Mx0O000NN1_0) [ASC:GAC] ewtensionFlag = 0 ¢ Audio chject type iz 1. 2
continuation of text
Framnel === mrrmr e

{0x00000002.7) [RIB] id_svn ele = & ixll eleunt
{UnUI.II.IUUI.II.IJ 4) [JtIJB H:.. count = 15 byles Size ol dale stress elessat to hu increased by zu.‘_u..ml
{0x00000002,0} [RDD:FEL] esc_count = !0 hv‘ Total size of date streem element is 44 byte

Ux0000UOUE. 0} [KLB EFL
{MeN0OOONNE_ &) [ROR:EPL
{0x00000004.0) [R'D.D
{0x00000005.0) [ROB
{0x00000006.0) [RDD
{Ux00000007.0) [KDE
(000000008, 0} [ROB:

enlension_ 0 . EXT_FILL

Tl minbTe o 0 (discorded by drcodnr)

£ill byte = 0 {discarded by decoder)

£i = E4 (discarded hy decoder)
52 {discarded by decoder)

2 177 {discarded by decoder)
51 decoder)

Scroll bars displayed <

0000000A 0) [ROE: 3l
e

{0x0UDOOUL0. U} [RDE. 6 (discarded by decoder)

(Mx0000011_0) [RIB Nl by & (discarded hy decoder)

{0x00000012.0) [ROD: = 49 [discerded by decoder]

{Ox00000013 II) [ROR EFL 0 [daix e by el ) ~

< >

Trace File Format

MTSA4EA saves Trace files with a. vpt file extension. Currently, the.vpt file is a
standard ASCII file which can be viewed in any text file viewer.
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View audio stream hex...

rl

W Bin W Hex ¥ &SCI |auo ~ | Bytes per line Gota: |U Ahsolute address j @ Hex ¢ Dec

00000 00010001 10010000 11011110 00111100 00000000 00000000 01101100 11 90 DE 3C 00 00 6C <« 1 A
00007 01101001 01100010 01100110 01100001 01100001 01100011 00100000 69 62 66 A1 61 63 20 ibfaac
O000E 00110001 00101110 00110010 00110100 00100000 01100010 01100101 31 2E 32 34 20 62 65 1. 24 he
00015 01110100 01100001 00100000 00101000 01001010 01110101 01101110 74 61 20 28 434 75 6E ta (Jun
0001C 00100000 00100000 00111000 00100000 00110010 00110000 00110000 20 20 38 20 32 30 30 a 200
00023 00110100 00101001 00100000 01010101 01001110 01010011 01010100 34 29 20 55 4E 53 54 4) UHST
00024 01000001 01000010 01001100 01000101 00000000 00000000 01000010 41 42 4C 45 00 00 42 ABLE B
00031 00011000 10011111 10110111 11111111 11111111 11110101 01100000 18 9F B7 FF FF EFS 60 w @
00038 00001100 11100010 00000100 11000010 11000100 00100000 10110000 0C EZ 04 C2 C4 20 ED

O003F 11100000 01001100 01000101 00001001 00000101 00001000 01000001 EO 4C 45 0% 05 08 41 ALE A
00046 01010000 10010000 01010100 00100010 00010010 00001000 11010101 50 90 54 22 12 08 DS P T"
00040 11001111 10000011 11110001 11011111 10101001 11001100 11010101 CF 83 F1 DF A9 CC DS IfiR
00054 01101010 10110101 11010101 0io0l0lo 10100101 01101001 11110001 64 BS DE 44 A5 69 F1 jp J ifi
0005E 11001110 10101110 10011101 01001100 11100011 00101111 01101111 CE AE 9D 4C E3 2F 6F %

00062 00011110 01110001 01000100 11001101 10101110 00010011 10011010 1E 71 44 CD AE 13 94 gDI
00069 01111000 01111100 00100010 11010101 00111111 11000000 10110011 78 7C 22 D5 3F CO B3 =[" 7 3
00070 01001111 01111101 00101111 11010101 10100010 00111111 00111101 4F 7D 2F DS A2 3F 3D O}~ 7=
0p0¥7 10011100 00111010 10100100 11111111 01111110 01010011 01101001 3C 3A A4 FF 7E 53 69 : ™51
000FE 01011010 01101100 11111001 11110001 00110010 11101001 01100001 54 6C F9 F1 32 E9 61 ZlafzZ a
00085 00110111 01001011 10011011 10110011 10100010 10001011 01101110 37 4B 9B B3 A2 8B 6E 7KI* n
0008C 11111111 01111110 01010101 10100001 01000111 10111100 11111011 FF 7E 55 A1 47 BC FBE ~U G d
00093 01110111 01000111 10101111 00110100 00011101 10100010 00110000 77 47 AF 34 1D A2 30 w5 4 0
00094 11100101 10011111 10000111 00001111 00111111 10100111 11000011 ES 9F 87 OF 3F A% C3 7 E
00041 11011011 01111111 00001100 00111110 11011111 01100111 01011111 DB 7F 0OC 3E DF 67 SF 0 sPg_
00048 01001001 10111001 01010100 11000111 10111111 11100110 00101010 49 B3 54 C7 BF E6 2A I T *
O00AF 00010001 01100110 10111010 00101010 11100001 11111101 00101001 11 &6 BA 24 E1 FD 29 f2% %)
000B6 11110111 10100000 11110010 01110101 01010100 00001000 01101001 F7 A0 F2 75 54 08 69 = uT 1
000BED 01011100 11101101 10100111 01101011 01101101 00111001 11000001 5C ED A7 6B 6D 39 C1 ~i km9
000c4 01001101 10111100 11111001 10010111 00101001 01000010 10010100 4D BC F9 97 29 42 94 M 4 JB
O00CE 10100000 00010100 10000110 11011000 00101110 10111000 10000010 A0 14 86 D8 2E BE 82 [Nk
000D2 11110100 00000001 01111011 10010111 00011011 11000010 11100101 F4 01 7B 97 1B C2 ES 4 2

Address: 0x0 {0) bit &

This opens the current audio stream in a hex viewer, which shows the data in
binary, hexadecimal, and ASCII data (in any combination of the three).

NOTE. Multiple View hex... windows can be opened at the same time.

Using HexView, you can scroll through the file, and search for specific:
= Absolute address (from the start of the file)

"  Relative address (from the currently-selected location)

®  Binary data

®  Hex data

= ASCII data

NOTE. In the field where the data to find is entered, a wildcard character
can be entered - this is "." (a period).

NOTE. By entering a hex value and then clicking on Dec, you can convert the
number to decimal (and vice versa).
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6-220

Sections of HexView window.

Set number of Data to find Menu to select field  Hex/decimal data
bytes of line find/goto button  of data type/conversion
Sglection of MPEG4 1 5\n Example - Baijing Waathar Gir [ - tracy 001
Which data t0 ——t & B v Hex v 2500 a0 v Buter per i | a0 Toichae sddbess x| Hew © Do
VieW 00000 00010001 10010000 11011110 00111100 00000000 00000000 01101100 11 90 DE 3C 00 00 &C < 1 ~

00007 01101001 01100010 01100110 01100001 01100001 01100011 Q0100000 &9 &2 &b &1 &1 &3 20 iblaac
NOODE 00110001 DO101110 00110010 00110100 00100000 01100010 01100101 31 2E 32 34 20 &2 65 1 .24 be
00015 01110100 01100001 00100000 00101000 01001010 01110101 01101110 74 &1 20 20 44 75 6E ta (Jun
U001C 00100000 00100000 00111000 00100000 00110010 00110000 DO110000 20 20 38 20 32 30 30 g 200
NO023 00110100 DO10I001 DO10O000 01010101 01001110 01010011 01010100 34 29 20 55 4E 53 54 4) UNST
00024 01000001 01000010 01001100 01000101 00000000 00000000 01000010 41 42 4C 45 00 00 42 ADIE B
0031 00011000 10011111 10110111 11111111 11111111 11110101 01100000 18 9F B? EF EF FS 60 - &
D008 00001100 11100010 0OO0DO100 11000010 11000100 00100000 10110000 OC E2 04 C2 C4 20 BD

Selected 0003F 11100000 01001100 01000101 00001001 00000101 00001000 01000001 EO 4C 45 09 05 00 41 AIE &
U0Ug6 D1010000 10010000 01010100 50 90 54 22 12 08 D5 F T°
bytes —r 111 10101001 11001100 11010101 CF 83 F1 DF A3 CC DS J%B
00054 01101010 10110101 11010101 01001010 10100101 01101001 11110001 6& BS DS 4& &S 69 FL ju J if

U00SE 11001110 10101110 10011101 01001100 11100011 00101111 01101111 CE AE 9D 4C E3 2F oF 1L570
NO0&E2 DOD11110 01110001 DIO0O10O 11001101 10101110 OODIODI1 10011010 1E 71 44 CD AE 13 94 o1

NO0E9 01111000 01111100 00100010 11010101 00111111 11000000 10110011 78 7C 22 DS 3F C0 BY x=|* 7 ¥
00070 01001111 01111101 00101111 11010101 10100010 00111111 00111101 4F 7D 2F DS A2 JF 3D O}~s 7=
00077 10011100 00111010 10100100 11111111 01111110 01010011 01101001 9C 34 &4 FF 7E 53 &9 . "Sa
NOOTE DI011010 01101100 11111001 11110001 00110010 11101001 01100001 S& &C F9 F1 32 E9 &1 ZIaR2 a
00065 00110111 01001011 10011011 10110011 10100010 10001011 01101110 37 4B 9D B) A2 0D 6E 7K1’ n

Byte address at U00EC 11111111 01111110 01010101 10100001 01000111 10111100 11111011 FF 7E 55 Al 47 BC FB "U G 4
. non%3 01110111 01000111 10101111 00110100 0OD11101 10100010 00110000 77 47 AF 34 1D A2 30 w4 0

the Star[ of I|ne % 000%& 11100101 10011111 10000111 00001111 00111111 10100111 11000011 ES 9F @7 OF JF A7 C3 TR
UOUAL 11011011 01111111 (O001100 00111110 11011111 01100111 01011111 D8 7F UC 3E OF 67 5F 0 »Bg_

data |n hex NO0AZ DIODIODT 10111001 01010100 11000111 10111111 11100110 00101010 49 BY S4 C7 BF E6 2A T T -

O00AF 00010001 01100110 10111010 00101010 11100001 11111101 00101001 11 &6 BA 2A ELl FD 29 fow ¢)
U00B& 11110111 10100000 11110010 01110101 01010100 QOOO1000 01101001 F7 A0 F2 75 54 08 &9 < wl 1
NOOBD DI011100 11101101 10100111 01101011 01101101 00111001 11000001 SC ED A7 EB D 39 C1 i k9
000C4 01001101 10111100 11111001 10010111 00101001 01000010 10010100 4D BC F9 97 29 42 94 M 4 )
UOUCE 10100000 00010100 10p00110 11011000 00101110 10111000 10000010 A0 14 86 D8 ZE Bf 82 |
000D2 11110100 DOODOODT n;funu 10010111 0OD11011 11000010 111001 Fd e

Status line e [sesction: vess, 0036t brs

Data in binary format Data in hex Data in ASCII
format format

Setting information displayed; window width. The width and size of the HexView
window can be set as with any other window in Windows. The same data is
shown in each of the three sections:

" Binary

®  Hexadecimal

= ASCII

Each of these areas can be individually displayed/hidden by clicking the
appropriate tick box in the top left-hand corner of the window.

MTS4EA Compressed Video ES Analyzer User Manual



Analysis Menu

In this example the binary display has been turned off, leaving only hex and
ASCII:

15t Hex: MPEG4 File Example - Beijing Weather Girl - track 001

"B ¥ Hes ¥ ASOH [Swn =] Bptes perine g Shachir addiss =] ¢ Hex © Dee

noonn 11 90 DE 3C 00 00 BC 69 &2 &F A1 &1 A3 20 31 32 34 20 A2 £S5 T4 B1 20 2B ¢« libfaac 1 24 beta { A
0001% 4A 75 6E 20 20 38 20 32 30 30 34 29 20 55 ME 53 §4 H 42 4C 45 00 00 42 18 Jun 3 2004) U'JTSTJ\BIA B
3 FF FI g - E 22 C 7| - 4F L E0 g 2

00040 06 DS CF 83 F1 DE A9 CC DS oA BS DS 44 AS 69 F1 CE AE 9D 4C EJ 2F 6F LE J‘L lﬁﬁ v J iEI ILKVo a
L 1 - op e g

Ba I T L

l“' y]— ul a~i kn¥ H 0
P 8

3 B LP I_l

{
uri flw '; ﬂu!y\)ﬂﬁ
I 1 1
k Ky .n.ﬁ Wail
w b E&0 g2 (EoT ¢
JHz 1)L K 1
ke B

9
~y oEH §
J0b +bBA LS
T s E ¥
b %Ea @ EY¥]E B QRS
bl 95 &
®)  gb *u

1 TG]
2 B : MFITD‘! ?u'h" ﬁf] L
2B 91 E0 A9 42 FO CD 42 21 55 2F 3B DA ‘Jﬂu-iv i‘!BtBI'I.i/

OE i - 3
05 04 C2 20 AD SB 28 53 09 04 42 41 14 + L] lf(O X[S Hl

L & 57 Fl F. g oo Brosp 8 JKERIX
=7 CD 3A D3 FE OF ED Bé 49 &4 BF A0 F9 07 9Fy { t:' b iwld b

002BC 17 EC C1 AD F1 SF B7 €3 38 Cé BC 1D 07 C2 3D FC F9 78 H_Fn Mp _-108 i
D0ZDS bA EY UB BF BF AF 13 B3 27 D2 3E 34 EZ AF 6B 22 3A 1C 37 1F 23 32 28 3 TZ 070N Ok": 7 g
DO2EE 92 53 AR 78 AE B2 2 E DS BC A9 04 ES 24 C9 32 £B 41 30 A9 48 47 B8 AR Sux Lu i = 2kAD BG =

[tiection: (s, -0, 3 61 bis

Setting bytes per line. This dropdown menu is used to set the number of bytes per
line:

Hex: MPEGH4 File Example - Beijing Weather, Girl - track 001

=
0004E 08 DS CF
noos4 44 CD AE 13 2 D5 3F CO B3 4F 7D ZF
0oaov7l 69 SA eC F9 37 4B 9B B3 AZ 8B G&E
0009s 34 1D A2 30 ES 9F 87 OF 5F A7 C3 DE 7F 0OC 3E
000AF 11 66 BA 22 E1 FD 29 F?7 A0 F2 75 54 08 B9 EC
nooce 29 42 94 A0 14 86 DA 2E BS8 82 F4 01 7B 97 1B
N00E1 04 90 OC E9 84 AA 09 04 33 00 03 55 53 90 01
000F4 12 04 0D 84 31 61 20 94 28 13 04 04 32 A1 21
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If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing you to scroll left/right to
see all the columns, as in the following example:

: MPEGA File Example - Beijing Weather Girl - track | 101

[~ Bin M Hex b asCil  [EEMME = | Bytes perline

00000 11 90 DE 3C 00 00 6C 69
00020 32 30 30 34 29 20 55 4E
00040 4C 45 09 05 08 41 50 90
00060 2F 6F 1E 71 44 CD AE 13
00080 F9 F1 32 E9 61 37 4B 9B
00040 C3 DE 7F 0OC 3E DF 67 &F
000CO 6B 6D 39 C1 4D BC F9 97
000ED 24 04 30 0OC E9 84 24 09
00100 20 34 28 13 0A 04 B2 Al
00120 D7 8F 33 7F 39 78 B6 79
00140 FC DE 8B 9D D4 5B D5 1F
00160 9F 44 63 89 92 75 F¢ 63
00180 4E 7& C2 85 29 49 13 92
00140 A0 06 63 58 48 13 66 02
001CO 0B 0D 06 C2Z 41 30 50 24
OU01ED FE 9F &3 25 53 g1 C4 FB
00200 E& FF CF BD AD EE E5 39
00220 A7 67 38 D7 2A FC SE 85
00240 04 16 35 17 D2 FE 1C 2B
00260 26 45 10 00 OE DE 44 80
00280 20 A0 58 28 53 09 04 42
00zZ&0 F1 43 58 Dg 39 F1 FD 0%
002C0 F1 EB8 F1 &E 1F 4D 70 CF
002E0 D2 3E 34 E2 4F 6B 22 3A
00300 41 30 A9 48 47 BE A8 51
00320 88 00 38 21 OC 4F FF F7
00340 29 30 B4 5C EF 12 BA 34
00360 F4 D3 47 6D 7D 28 F2 Al

AA386A M4 CC 70 D4 01 0 ~C 3T
<

Selection: 0x49,7-0x50,3 61 bits

Right-click popup menu/Goto view. Right-clicking in the HexView window
generates a menu, from which it is possible both to set the number of bytes
displayed per line and to navigate to the same location within the stream in an
alternative view:

v Show A3CTT v Show A5CIT
v Show hiex v Show hex
v Show binary v Show binary

Bvtes per line 4

Goko view » < 3 o Stream edit
4= Synchronise views - 4= Synchronise views 4 Alert log
32 '@ Mavigaktar

B8 Trace

b+ Audio waveform

Synchronize views: When the Synchronize views icon #= is pushed in, all open
windows automatically follow the selection that you make.

6-222 MTS4EA Compressed Video ES Analyzer User Manual



Analysis Menu

Highlighting a section. A section of data can be highlighted in any of the (visible)
binary, hex or ASCII sections by clicking and dragging the mouse over the area:

: Hex: MPEG4 File Example - Beijing Weather Girl - track J01

W Bin ¥ Hex W ASCI [aute = Bytes perline Goyh|[0 Absolte sddiess | © Hex © Dec

00000 00010001 10010000 11011110 00111100 YO000000 00000000 01101100
00007 01101001 01100010 01100110 01100001 A1100001 01100011 00100000
0000E 00110001 00101110 00110010 00100000 01100010 01100101
00015 01110100 01100001 00100000 01001010 01110101 01101110
0001C 00100000 00100000 00111000 00110010 00110000 00110000
00023 00110100 00101001 00100000 01001110 01010011 01010100
0002 01000001 01000010 01001100 00000000 00000000 01000010
00031 00011000 10011111 10110111 11111111 11110101 01100000
00038 00001100 11100010 00000100 b 11000100 00100000 10110000
0003F 11100000 01001100 01000101 00000101 0 01000001
00046 01010000 10010000 01010100 [00010010] of1i01010)
00040 111 10101001 0 11010101
00054 01101010 10110101 11010101 01001010 10100101 01101001 11110001
0005E 11001110 10101110 10011101 01001100 11100011 00101111 01101111
00062 00011110 01110001 01000100 11001101 10101110 00010011 10011010
00063 01111000 01111100 00100010 1101010% 00111111 11000000 10110011
00070 01001111 01111101 00101111 11010101 10100010 00111111 00111101
00077 10011100 00111010 10100100 11111111 01111110 01010011 01101001
0007E 01011010 01101100 11111001 11110001 00110010 11101001 01100001
00085 00110111 01001011 10011011 10110011 10100010 10001011 01101110
0008C 11111111 01111110 01010101 10100001 01000111 10111100 11111011
00093 01110111 01000111 10101111 00110100 00011101 10100010 00110000
0009 11100101 10011111 10000111 00001111 00111111 10100111 11000011
000AL 11011011 01111111 00001100 00111110 11011111 01100111 01011111
000AE 01001001 10111001 01010100 11000111 10111111 11100110 00101010
D0OAF 00010001 01100110 10111010 00101010 11100001 11111101 00101001
000B6 11110111 10100000 11110010 01110101 01010100 00001000 01101001
000BD 01011100 11101101 10100111 01101011 01101101 00111001 11000001
000C4 01001101 10111100 11111001 10010111 00101001 01000010 10010100
000CE 10100000 00010100 10000110 11011000 00101110 10111000 10000010
000Dz 11110100 00000001 01111011 10010111 00011011 11000010 11100101

Selection: 0x49,7-0x50,3 61 bits

The addresses of the selected area and the number Whichever section is highlighted, the corresponding
of bytes selected are displayed in the status line areas of the other sections are simliarly highlighted

Find absolute address. A specific address can be found in the audio stream,
either:

=  An absolute address, from the start of the audio file

®  Arelative address, from the first byte of the currently selected area

|.-'-‘-.I:ns::n|ute address j * Hex O Dec

ooon .-'f-.l:usnlute address | 90 DE 3C 00
0110 iF'EeIatl'-.-'Ee addr P 62 66 A1 61
011 0|Einary 2E 32 34 20

n111fHex
0ol 1ASCl

61 20 28 44
20 38 20 32

The address to find is entered in the box next to the Goto button. This address
can be in hex or decimal.

If an invalid character is entered for an address (entering anything other than '0-9'
or 'a-f' for a hexadecimal address), the Goto button is greyed out.

Note that the Goto button changes to Next for all data to find except for the
Absolute address. (When Absolute address is selected, the Prev button is greyed
out.)
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The Hex/Dec option button selects the format of the data being searched -
hexademical or decimal.

Find relative address. An address relative to the currently highlighted address can
be found. If there is no address highlighted, the address found is the offset from
0.

The address to find is entered in the box next to the Next button. This address can
be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than '0-9' or 'a-f' for a hexadecimal address), the
Find button is greyed out.

NOTE. The <F3> key can also be pressed to find next. The <Shift+F3> key can
also be pressed to find previous.

The Hex/Dec radio button selects the format of the data being searched.

Find Binary/Hex/ASCII. These menu options find data in the bitstream. Up to 64
characters can be entered.

NOTE. The Binary search searches for the bit pattern irrespective of byte
location; the Hex and ASCII searches are byte aligned.

NOTE. The <F3> key can also be pressed to find next. The <Shift+F3> key can
also be pressed to find previous.

Wildcard searching using '.'. A wildcard can be entered in the data to be found, this
is the period character - "'

The wildcard matches a single digit in the base selected; the wildcard matches:
®  One bit in the binary find
® A hexdigitin the hex find

®  An ASCII character in the ASCII find
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For example, entering '0001b." as a hex string to find (any character after the
'0001b’ pattern will find the following patterns in the selected example stream:

Hex: MPEG4 File Example - Beijing Weather Girl - track 001

¥ Bin [ Hex [ ASCI  |auto | Bytes perline | Prev IUUU”J-

Hex

0Z211D
02124
0Z212E
0213z
02139
0z140
02147

v Bin

11010000
11101100
01000001
0i0i0000

11011100
oooio0o001
01110000
oooo0ioo

00000100
10100100
00000000
10000000
101101 00]
01000010
00010111

0io0lo0o001
11111011

ooio01o001
11010111

W Hex W ASCIL |Aue _~| Bytes perline| Prev|

nooo1011a
10111001
01001000
01000000
ooooooono
10100100
10010101

00010111
10000001
01010000
10101000
oooooooo
01111001
10101011

: MPEG4 File Example - Beijing Weather Girl - track 001

gooooooo
oooliool
01010100
gooooooo
00010100
ooiooioon
ooooo101

ooooooon
10101010
01001000
oooooooo
10001100
10010101
10111100

eg:|unu1b

Hex

07484
07491
07493
0749F
07446
074AD
074B4

10011101
10000100
00110111
noooooonl
00101000

00101100
10001011
00000011
10000100
00000000
10111010)
01001110

11101000
10010101
01110001
ooooooio
oo1o011o00
oooooooo
11111110

noio0001

01010010
00100011
ooooooio
10100010
oooo1001
ooooooon
11111111

0oooo111
01100101
oio0o000n
0io00010
01011100
oooooooo
11001011

01110101
10010100
ooiooool
10000000
oooooooo
oooooooo
01001100

00010001
01010100
ooiioooo
00100100

11100000
11000110

The wildcard can be inserted in any position. For example, '03..456.8' is a valid
search string, which will find any nine consecutive digits where the first two are
'03', digits 5-7 are '456' and the last digit is '8'.

Conversion of hex<->decimal. If a hex value is entered into the find box, and the

Dec option button is clicked, the value is converted to hex (and vice versa):

|adef |F|e|ative address LJ * Hex " Dec |4452? ]Helative address j " Hen @ e

00111 01110101 00010001 9D 2C EB 52 07 Joi111 o01i1di0i0l oooioonl 9D 2C EB 52 07
00101 10010100 01010100 84 8B 95 23 65 J0101 10010100 01010100 24 8B 95 23 65
00000 00100001 00110000 37 03 71 02 40 10000 00100001 00110000 37 03 71 02 40

00010 10000000 00100100 01 84 02 A2 42

MTS4EA Compressed Video ES Analyzer User Manual

jooin

10000000 00100100 01 B84 02 A2 42

6-225



Analysis Menu

View audio stream structure...

6-226

This allows the structure of the following file types to be viewed and
expanded/contracted (by clicking on the - and '+' symbols at the left end of each
line). Each branch of the structure can be clicked on to expand it and see the
nodes below it - see the examples following:

®  MP4 containing AAC LC:

E Structure: MPEGA File Example - Beijing Weather Girl - track 0071

Streann: ‘MF‘d j
Synkax Value Start bit Size (bits)
=l & 0=000000,7 10563136 -
=53 unknown 0=000000,7 160
123 size 20 00000007 32
123 type vaab 0x000004,7 3z
=-d3 mdat 0x000014,7 B063330
125 size 1082917 Ox000014,7 32
123 type mdat 0x000013,7 32
28] data [28, 1082937] 0x00001c,7 GERIZTZ
+-f3 mdat 0x108639,7 1523400
= (7 moow Ox14008e,7 76240
123 size 9530 Ox14008e,7 32
123 type moav 0x140092,7 3z
=3 unkriown 0x140096,7 854
123 size 103 O 140096,7 32
123 bype mvhd 0x14009,7 32
=& trak Ox140102,7 28472
123 size 3959 Ox140102,7 3z
123 bype trak 0x140106,7 a2
- 7 tkhd Ox14010a,7 736
123 size 9z Ox14010a,7 32
125 bype thd 0x140108,7 32
123 version a Ox140112,7 g
101 flags Ouf 0x140113,7 24
@ creation-time: pre-1970 0x1401168,7 32
& modification-t... pre-1970 Ox14011a,7 32
123 track-ID 1 Ox14011e,7 32
123 reserved a Ox140122,7 32
125 duration 14360 Ox140126,7 32 b

®  Container files, for example, MPEG-2 PES:

ES Structure: MPEG-2 TS Example - Captain Bob - stream Oxel

Stream: [MPEG -2 part 1 FES ]
Synkax Value Stark bit Size (hits)
=1-Oh MPEG-2 PES Stream 0000000, 7 unknown ~
B4 PES_packet 0:000000,7 16192
[ PES_packet 0x000728,7 16192
#-[5, PES_packet 0x000Fd0, 7 16192
+-[9, PES_packet 0x001788,7 16192
+-[9 PES_packet 0x001Fa0, 7 16192
+-B5. PES_packet Dx002788,7 1776
B4 PES_packet MPEG-1, MPEG-... 0x002d48,7 1776
+-[3 PES_packet MPEG-1, MPEG-... 0x003308,7 11776
#-[5, PES_packet MPEG-1, MPE 0x0036c8,7 1776
+-[9 PES_packet MPEG-1, MPE 0x003288,7 11776
+-[9 PES_packet MPEG-1, MPE 0004448, 7 11776
=-F5. PES_packet MPEG-1, MPEG-...  (x(04a08,? 11776
101 packet_start_code_p... Oxl Dxi04als, 7 24
o stream_id O MPEG-1, M... 0x004a0b,7 8
123 PES_packet_length 1466 Ox004alc, 7 16
123 10 2 Ox004a0e, 7 2
123 PES_scrambling_control 0 0x004a08,5 2
123 PES_priority ] Ox004ale,3 1
123 data_alignment_indic... 0 Dxi04ale, 2 1
123 copyright o Dxi04aie, | 1
123 original_or_copy 1 Ox004ale,0 1
123 PT5_DTS_flags z Ox004alf,7 2
123 ESCR_flag 0 Ox004a0f,5 1 =
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Audio/Video Delay

The view is divided into four columns:

Syntax. This column shows the stream syntax parse tree, including the names of
each syntax element or syntactic structure. Nested syntax structures are shown by
nesting nodes of the tree. An icon shows the type of data at each tree node.

Value. This column shows the interpreted value of syntax elements in the tree.
The content of this field will vary according to the type of data to be shown.

Start bit. Shows the start bit address of the syntax node. The address is given as a
hexadecimal byte position followed by a bit position number.

Size. Shows the size in bits of the syntax node. For nodes with children, this
shows the total bits of the node and all its children.

See also View Video Stream Structure... = Ctrl+R, page 6-184.

This feature provides a complete solution for measuring audio/video
synchronization delay in an encoding system. MTS4EA provides a selection of
predefined, clock-tick test streams in various formats. You can select an audio
and a video stream and encode them using your own equipment. You can then
analyze the resulting encoded stream using the MTS4EA and measure any time
delay between the audio and video that may have been introduced by the
encoding.

The available test streams include uncompressed streams for testing elementary
stream encoders and compressed streams for testing transport multiplexers.

(See also Export A/V Delay Streams..., page 6-44.)

AN Delay Test Enable...

This menu option opens the Video Analysis Options dialog box. This option,
when used with the supplied A/V Delay streams, allows you to measure
audio/video delay, which may have been introduced when encoding elementary
streams. When enabled, the feature allows you to select preset or user selected
delays.
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6-228

Video analysis options g|

Graphs ] Visual difference./Fidelity ] Decoded video file output AV delay l Llﬂ
-

Audio must not lead video by more than: liﬂfa ms

Audio must not lag video by mare than: linfa ms

Select the required option from the drop-down list; the preset lead and lag values

are shown in the list. If you want to set your own delay values, select User
Defined and enter values in the lead and lag fields.

Video analysis options

Graphs | Visual diference/Fidelity | Decoded video file output A/ delay l

|Nc|t enabled j
Not enabled
Dolby (+5/-15ms)

ITU-R BT.1355-1 (+50/-185ms)

ATSC 15191 (+15/-45ms) -
User-defined fan: me

MTS4EA Compressed Video ES Analyzer User Manual



Analysis Menu

Audio/visual delay points

View A/V Delay Analysis...

Select Analysis > View A/V delay analysis... to display the A/V Delay graph.

You will need to decode the stream to view the results.

¥ AV Delay File Example - Clapperboard

(for example, 22.75 ms) |

Limits
for example, upper limit +5 ms
lower limit -15 ms

<\

De&& [+-alp’e

Audio-Visual Delay

[
o

!

X}
=

o

o

o

>

ideo timaNginus Sudio time (ms)

14
Time (=)

16

The audio/visual limits you set (either preset or user-defined) are displayed in
green. The actual delay is shown in red. In the preceding example, the limits are
set at +5 ms and -15 ms. The example stream that has been decoded shows that

the audio leads the video by 22.75 ms.
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Y A,
Edit Menu

2 MTS4EA - Video View: MPEG4 File Example - Beij
File Play Owerlay Analysis B=si8 Alert Window Help

™o Lty g Edit video stream... 1§
E ol Edit sudia stream. ..

[T
=

®  The Bitstream editor facility allows you to:
®  Insert, delete and modify bits and bytes at any point in the bitstream
=  Copy sections of the bitstream
®  Rerun the analysis on the edited bitstream

= See achange log of all edits that were made

Edit Audio/Video Stream... .2 2

When the Bitstream editor window is initially accessed, the following message
will pop up advising you that the syntax will not be visible in this view until it is
played (decoded):

“MTS4EA Compressed Video TS Analyzer: Warning
Syntax element labels will be available in the stream editor after the stream is
decoded (video/audio is played).”
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Once decoded, the syntax area will be populated.

Stream edit: 1,2 Example - Nesn Might

¥ Din W W [ ASTH =] et pweie Jﬂ,_u N =] M Dae
=] B % s fnefipe

(G000, 7 URNORI0N ———————= ———mm =
00001 7 06000000 00000000 00000001
09004, 7 e e

004, & 1.
09004, 4 00111 ~r

RESE]
LEVEL
LG
Pl
LG

RVED_ZER0_
I0C
- 580 ERRAMETER SET 1D
ks e
2 MAX PIC ORIER CIT_LSD_HINUSE
“Hug‘ﬂl&\ E 1,ll'll'l_“n.ﬂﬂ_LI.T.Q’UH}_H'.IIG
- GRS IR M
— PIC_HEIGHT_IR_MAF UNITES WINUSL

l‘mﬂl-:_l&iiﬁuu..uw
DIRECT_O0XI_INFERENCE_FLM

Noedits In dupley

Address: o) (00 bt &

The pink area containing the syntax is displayed by default. If so desired, these
labels can be removed from the display by clicking on the “Show labels” button:

3 7 STTED GUSTTII T 00 0% UF &7 5% 00 IE 5 -
13 00000100 B0060091 U0E00B00 05 04 B4 0L 00 00 00 0.
00111000 B002006D G000000 00000001 O CE 8d 00 00 00 01 &
00018 10001000 10009000 00100000 DO0G00001 90110111 00101110 11100101 O01811E1 80 01 37 97 2E ES X
00024 SO0S0000 01101008 01001111 11000000 S00G00C0 O 08011110 01000111 10180110 EE 4F CO 00 40 1E 47 Al

00020 S0180111 00000008 04001100 11111101 BOOSOOSL 11110000 10601111 81081100 o0 0C FD 01 FD F4 &F
00036 81181000 11006000 11101011 10011111 09 01011001 11811111 61111101 €0 EB JA 9F 18 £9 OF 71
000 3F S0181010 01118008 01110800 1 0101 0 01 10000010 10111010 01080011 " £9 BS 79 02 B 4.
00048 B0111161 61018101 01001101 1 10091161 10010009 06000101 11100011 90011111 £% 4D 1F 8D 90 05 E3 1
ono€1 BO1E1100 18011111 01000800 1 B1111061 10101001 11111100 10100011 10011000 IC 9% 40 E9 7% A9 FC A3 8
0005k BO111110 41111110 11001100 10060111 11011010 10001101 11111101 11101110 11001010 IE 7€ CC 07 DA 0D FD EE C
00043 91111011 0DOOO01L 10111011 01810041 010110 10109100 10000110 01911130 10101101 70 0J DD 52 D A4 06 SE A
0004 91181110 10100101 11011000 00000GI1 10090100 1 iu 00000000 £ A% D8 03 04 2C €O 00 4
110000 80030110 60018011 O 0110010; 0 30 DO 70 16 13 33 4§ O
111131031 003131111 1 81 5D CO FB 90 D4 3F O
1110 DOLLE 110600 03111110 2F F2 3 6C 9K 36 Ei FO 7
1 11 07 AF 2¢ 26 49 0D KF 7F €
10 10 3E 1€ 36 70 O 1E 10 EF %
11 10: 7C F7 FF 07 FF 0 AF &
11 0 30 F7 90 47 77 4 0] F
1 10 AF F¥ F3 61 8F 3E 00 62 I
11 11 08 C5 0h 5 6F 1 3E
80 20 CD &0 78 9F 00 8 01 31 €

e oty 1o degday

fddeia: 0wl {00 b B

The bottom half of the window - the change log - is empty until edits have been
made to the stream.
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Bitstream Editor Icons

The functions of the remaining icons in the Bitstream editor view are outlined in
the following table:

Table 6-6: Bitstream editor icons

Icon Function

=] The edited stream can be given a new name and saved

& Cut (Ctrl+X) becomes available only when part of the stream is highlighted
Copy (Ctrl+C) becomes available only when part of the stream is highlighted

Paste (Ctrl+V) becomes available only when part of the stream is highlighted and
copied to the clipboard

by Delete bits; becomes available only when part of the stream is highlighted
= Inverts bits highlighted 0 becomes 1, 1 becomes 0; becomes available only when
part of the stream is highlighted
Ty Undo last edit (Ctrl+2)
i Insert bits mode (this is enabled by default)
B Show labels (this is enabled by default
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Change Log

As changes are made to the bitstream, the displayed text changes in color and the
changes made appear as list items in the bottom half of the window. As in most
of the views in MTS4EA, it is possible to highlight and double-click on any one
of these items to be taken to the corresponding area in the relevant view. In this
case, the bitstream view that occupies the top half of the window.

- Stresm edit: H, 2647AVC Example - Neon Night

W Rin & Hex [ oascn | ] ytes por e | Baw|fo "~ [bsoute sadens =] % biw O Dee
SRR R il
000007 GBH000D0 mmmmee = —emeee 00 == ~— — ZEWO_BITE -
9 2C — .Jnm \L\.E_P—El'lx OFE_JDYTES
Fei

JWDI 7 QWHDOW OWWOW OGIDIND

|| |||u [ n
JCﬂ!H 4 0101l s e ——— = = HAL URIT TYPE
7 RIIIDOGH 7 T E_

= CORSTRAL
o —— —— — e NS TRAINT

— —— — ——— ——— — — — — COETRANT =G
N — RESERVED_ZERO_ARITS
oo .
e o R T
2?222 e e e e R rnms_u.m_nnmu

DooE, 00 L\ l‘[f URDJ‘ CNT_LSB_MINUSH
TR A ——————— 7} 1,11

0009 ———— ————— — — — — GAPS_IN_FRANE_NUM_VALUE_ALLOVED FLAG
Q000A, 7 11000001 & c1 PIC_VIDTH_ TH_MWES HINUSL

0008, & 01011010 0. A PIC HEIGHT IN_MAF UlilTb HINUPS1

NIOOE. § DErs e — - — — FRANE_WPS BiIY _FIK

2000 4 0 ——— ———— ————— — — — — DIRECT 0% INEERENCE FLAG

B No, | Ty Eitnd ackimis | Cuignal sckdrmss | Siom (5] Dt

1 K Oekele Caf0O00001,S  OeDOOOOOOLS 5 L]
2w et CAOIONEE  (KNOONGG 3
¥ Dvketn DAOMOOTA  CDONCOOETS 3 ot
4 BT Insert CodOMO0M0T.S  (00O00CT.E 1 @
5 BT et L0007, 4 MOOOOOTE 1 1

oelection: thof O-(hcs, 6 3 bits

As can be seen in this example, each numbered change lists both the Edited and
Original addresses. This is because edits will have a cumulative effect on the
addresses of bits later in the stream. So, if a bit or bits are deleted or inserted, the
addresses of the following bits are changed. Therefore, to avoid confusion, both
the original address and the address following earlier deletions or insertions are
given.

Undo Last Edit “* Ctrl+Z

The last edit made to the bitstream can be undone by clicking on this icon or by
using the shortcut Ctrl+Z.

Saving the Edited Stream

Once all desired changes have been made, the stream can then be immediately
played and reanalyzed. Alternatively, the stream can be saved under a new name
and reopened later for analysis.
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Edit Commands

The Edit menu options (Cut, Copy, Paste, Delete, Invert, Undo, Insert Mode)
have the same functions as those described in Table 6-6, page 6-233.
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3 MTS4EA - Video View: MPEG4 File Example - Beiji
File Play Owverlay Analysis Edit g8 Window Help

Errors

A |

Warnings

Infos E
Configure...

View alert log. ..

[
LYY

L

This menu controls the setting of the overall level of the popup alerts and gives
access to configure individual alerts as enabled/disabled.

These popup alerts occur when the video is being decoded. Consequently:

®  The popup alert appears when the frame concerned is decoded, but for
bitstreams containing B-frames/B-VOPs the display order of frames/\VOPs
may be different

®  When seeking backwards/forwards through a stream, the popup alerts will
not appear if that part of the bitstream has already been decoded and is in the
step-back buffer cache (see Popup alerts in the step-back buffer
on page 6-242)

NOTE. For some Alerts, extra information is provided about the section of the
stream that has generated the error, and the standard if it is standard-specific.
See General codes used in Trace files and Alerts in the Bitstream Syntax
Debugging section for detailed information.
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Alert Levels

There are four different levels of alerts: Fatal, Error, Warning and Info (in order
of decreasing severity). See Description of Alert Levels 6—246 for more
information.

When a less severe alert is set, the more severe alerts are set automatically. (For
example, setting Warnings on automatically sets Errors and Fatal on.)

NOTE. The Fatal alert is always set (and cannot be turned off).
Eah time a video stream is opened in the MTS4EA, the alert level is set to Info
(the strictest) and all Alerts are reenabled.

When an alert is triggered, a message box is displayed. At the same time,
decoding is suspended.

The message box will provide you with the reason that decoding was interrupted
- see the following section.
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Explanation of Fatal/Error/Warning/Info Display

Information at Top of Alert Popup

Alert ID number (allocated by Field in the bitstream Error description (with
MTSA4EA; used here and in Alert with the error value found and
allowable length for the

Alert type —) Warning 33001: modulo_time _oase is zero f|e|d, |f appropriate)

Waining ideo Object Plane
W’AHN\NGD moagu\?al\meﬁ_gaasszellshzeam after wop_time_increment is reset
y at position Oxc38e [dec. . bit
Icon for an alert \Section of bitstream
of type Warning syntax where error
Summarny
occurs
The first bit of the

field at the position
(7 = left-most bit;
™ Skip this paming only in future 0 = rlght-mOSt b|t)

I Skip ALLpwaming alers in future

sbot | [ Pause Continue |

Byte position in the bitstream where the error was found:
0x...is the hexadecimal address, (dec...) the decimal

For bitstreams that contain B-VVOPs/B-frames, it is vital to understand that the
popup alert relates to the decode frame number, not the displayed frame number -
see Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs on
page 6-240 for more information.

For all Fatal, Error, Warning and Info displays:

- The bitstream position of the error is the number of bytes from the
beginning of the video bitstream, where the first byte is byte zero.

- The position is displayed in hexadecimal (0x...) and decimal (dec. ...).

- The bit start is the first bit of this bitstream field, where bit 7 is the most
significant bit in a byte and bit 0 the least. This means that bit 7 is the first bit in
each byte of the bitstream.

In each of the compression standards, there are many bitstream fields that give
values that are least significant bit first (Isbf) and many others that are most
significant bit first (msbf). There are also many others that are simply
bit-patterns: they do not have a direct numeric value.
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For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.
For Isbf bitstream fields, the bit order has to be reversed when calculating the
given value . See Explanation of bit/bitstart in the Bitstream Syntax Debugging
section for more information.

Information in Summary Box

The information provided in the Summary box is the same as that provided in the
Summary tooltip; see Video Summary Tooltip &l Ctrl+U on page 6-74 for a
detailed explanation of the fields and provided data.

Warning 33001: modulo_time_base is zero

Warning Wideo Dbject Plane
- thic i WwARNIMNG: modulo_time_base is zero after vop_time_increment is reset
the' thIS is the address Of the at position Oxc38e [dec. 0062, bit 3
first bit in the frame/VOP, not

the address of the error
\ Sumrnary

In this example, the exact time
of the error cannot be /
determined as the error occurs

= \
during the deCOding ofa ™ Skip this W aming only in future
fl’ame/VOP header I Skip ALL Warning alerts in future

Abort | Pause | Eonlmue|

Usually, there will be too many fields to all be displayed within the
available space. In which case, a vertical scroll bar appears. Scroll down
to see the remaining fields

Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs. The popup
alert relates to the Warnings and Errors that the MTS4EA finds during decoding.

This means that for bitstreams that contain B-frames/B-VOPs (where the decode
order is different from the display order) it can appear that the popup alerts are
out of sequence. In this case, it is very important to look carefully at the data in
the Summary box, which shows the Decode and Display frame numbers.
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As an example:

®  Order of data in the bitstream (the decode order):

Decode frame number 1 2 3 4 5
Frame type I P B B P
Error occurs in frame a b c d e

®  Order of data in displayed:

Display frame number - 1 2 3 4 5
Frame type - I B B P P
Error displayed in frame - I a,b I c d - e

NOTE: Frame display delayed by one frame

In these diagrams, it can be seen that for the first P-frame, the error associated
with decoding it is displayed before it appears on-screen - at the same time as the
first frame is displayed.

If this has happened, text in a yellow warning rectangle will appear in the popup
alert:

Decode Warning 33015: VCV overflow |

W arning ‘Wideo Object Plane
iden Complesity Yerifier model haz overflowed by 198.0 MacroBs at s
time 0.000z.The overflow occurred during the decoding of frame 2, I
bitstream pogition 0x1c04 [dec. F172). The total YO buffer occupancy
iz 534.0 MacroBs and the marimum limit is 396.0 MacroBs. WVEV
pararneters were derived from profile_and_level_indication in

4|

Summary NOTE: dizplay vs. decode order

[T 352 x 288 =
ize (kBytes) [EH

PN 0x001c04 (dec. 7172) bit 7
Time (secs) QIRES

VOP type e (oS —
VOP no. i3
Decode VOP no. [

[ Skip thiz Warning anly in future
[ SkipALL “Warming alerts in future

Abart I Pauze Cantirue Goto w»
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6-242

The difference in decode versus display order:
®  Can occur in any bitstream which has B-frames/B-VOPs

®  And can happen in any frame/VVOP in the bitstream concerned, where the
frame/VOP is a B-frame/B-VOP

NOTE. Note that the yellow warning can also appear in other circumstances,
where the alert has occurred some time after a displayed frame.

Popup alerts in the step-back buffer. When a stream is decoded, popup alerts may
occur. The results of the decoding are stored in a cache, the Step-back buffer -
see General on page 6—60 for more information.

It is possible to step forward/backward over the frames where these alerts occur.
To avoid a continual repetition of the popups (and potentially many such alerts
appearing), the popup alerts are not displayed when seeking forward/backward in
these situations.

If one or more popup alerts would have occurred, then this is indicated in one of
two ways:

®  There may be a popup message, at most once per seek forward or backward:

MTS4EA Compressed Video ES Analyzer |§|

P The current frame has been retrieved From
\__ﬁ/ the step-back buffer, but alerts were generated
when this frame was first decoded, The relevant
alerts have been highlighted in the alert log wiew,

Do wou want bo goko the alert log view now?

Yes Mo

" |f the Alert log window is open, the alerts that would have popped-up are

highlighted in the Alert log window (see View Alert Log * on page 6-251
for more information)
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Copy alert details to the Windows clipboard. The details of an alert can be copied
using Ctr1+C or the copy icon.

B MTS4EA - [Alert Lo 4: MPEG4 Example - Window Car]
2 File Play oOverlayf Analysis Edit  Alert Window Help =

rElE 2/ < LR A= o [lvop v u =

EEEES R L o

v B O
Lewvel (o] Class Title: Decode Display Address (bytes) | Details fas
BWamlng Wideo Object ... WCW overflow 7 6 Ox002360 Video Complexity Werifier model has o
ﬂw.aming wideo Object ... VCV overflow k) 7 0x0024ed Video Complexity Yerifier model has o
I Warning Yideo Object ... WCV overflow 9 8 Ox002660 Video Complexity Yerifier model has o
BWamlng Wideo Object ... VCY overflow 10 13 0x0027F6 Video Complexity Yerifier model has o
ﬂWarning Yideo Object ... WCV overflow 11 10 0x003674 Video Complexity Werifier model has o
I warning Wideo Object .., WCW overflow 12 11 Ox003bz4 Video Complexity Werifier model has o
L\,Waming wideo Object ... WY overflow 13 12 0x003fde Video Complexity Yerifier model has o
BWamlng Wideo Object ... WCW overflow 14 17 Ox00442b Video Complexity Werifier model has o
1, Jyr 5

Tl

AWarning F3015 Yideo Object ... WCV overflow 16 15 0x00570F Video Complexity Yerifier model has o
BWaming 33015 Wideo Object ... WY overflow 17 16 0x005c01 Video Complexity Yerifier model has o
BWarning F3015 Yideo Object ... WCV overflow 13 21 O0x006043 Video Complexity Yerifier model has o
ﬂWamlng 33015 Wideo Object ... WCW averflow 19 18 O0x007368 Video Complexity Werifier model has o
LWaming 33015 Yideo Object ... WV overflow 20 19 0x0079a5 Video Complexity Yerifier model has o
L\,Wamlng 33015 Wideo Object ... WCW averflow 21 20 Ox007ebf Video Complexity Werifier model has o
ﬂw.aming 33015 Wideo Object ... VCV overflow 22 25 0x00836d Video Complexity Yerifier model has o
AWarning F3015 Yideo Object ... WCV overflow 23 22 0x00974b Video Complexity Yerifier model has o
ﬂw.aming 33015 wideo Object ... WV overflow 24 23 0x00%d49 Video Complexity Yerifier model has o
l\,Warning F3015 Yideo Object ... WCV overflow 25 24 O0x00a304 Video Complexity Yerifier model has o
L\,Wamlng 33015 Wideo Object ... WCW overflow 26 29 Ox00a8b6 Video Complexity Werifier model has o
L\,Warning 33015 wideo Object ... WV overflow 27 26 0x00bbof Video Complexity Yerifier model has o
BWamlng 33015 Wideo Object .., WCW overflow 28 27 Ox00c11b Video Complexity Werifier model has o
L\,Waming 33015 Wideo Object ... WV overflow 29 23 0x00c535 Video Complexity Yerifier model has o
14 Warning 33015 Video Obiect ... WCV overflow 30 33 Ox00cadZ Videa Comolexity Yerifier model has 0
|
Total: 199 slerts All alerts shown
Ready MOTE: onefmore Alerts disabled all Disabled: 1

Check box options.

ne_hase is zern

Check this box to prevent seeing R i
fU rther a|ert(S) for thIS SpeCifiC WwARNING: modulo_time_baze iz zera after vop_time_increment is reset
X . at position Oxc38e [dec. S0062], bit 3
warning. Other Warnings, Errors
and Fatals will still trigger an alert

Summary
352 % 288 A,
606
0x00c38a (dec. 50058) bt 5
v

. . I Skip this ‘Warning only in future
CheCk th|S bOX tO preVent Seemg -é I Skip ALL Waming alerts in future

further alert(s) for any alert level sport | [ Pawe | contine
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Abort, Pause, Continue.

Warning 33001: modulo_time_base is zero

YWarning Widea Object Plane

WARMING: modulo_time_base is zeio after vop_time_increment is reset
at position Oxc38e (dec. S00GZ], bit 3

Sumnmary

Abort Stops the deCOding [ Skip this % aming only in future
|mmed|ate|y, at the end of the ™ SkipALL ‘warning alerts in future
current alert, stream in Stop mode > ebor | [ Pawse | Coptine |
p. 4
Pause keeps decoding to the end of Continue decoding (in
the current frame/VOP; thereafter normal/fast/step modes)

stream enters Stop mode

NOTE. Abort can also be requested by pressing the Esc key.

Goto button. This takes the focus to the position in the selected view that
corresponds most closely to the location of the error. See Synchronized
Views/Navigating the Views on page 6—7 for more information.

3 . vov Wy
1 Goto view 3 H video
1z Comrlramios vise HEX

oy iy Stream edit
| &® video Navigator

iy il

|l Bits per frame
£ E Stream Structure
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In these views, selecting Goto takes the focus to the following locations:

View Location taken to
Video If the error can be located to within | ...to the MacroBlock containing the error
a particular MacroBlock... (highlighted with a yellow/black dotted
square)
If not (the error is in a frame header | ...to the top of the frame that
or file header)... immediately follows the error, indicated
by a yellow/black dotted rectangle
around the first row of MacroBlocks
Hex The byte where the error is
Stream edit The byte where the error is
Alert log The log of alert popups that have occurred (not those filtered/not shown)
Navigator The frame containing the error or the frame that immediately follows the error
(if the error is in a header)
Buffer The frame containing the error or the frame that immediately follows the error
(if the error is in a header)
Trace The syntax element in the Interpret or Parse hitstream file corresponding to the
location where the error has been found
Fidelity Graph of fidelity analysis (such as PSNR)
Audio Graph of audio stream: Y-axis is normalized amplitude; X-axis is time (seconds)
waveform

Bits per frame

Bits per frame graph — the frame containing the error

Stream
Structure

Stream structure — highlight node containing error
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Description of Alert Levels

Fatal

A Fatal error occurs when there is something encountered in the bitstream that
cannot be decoded by the MTS4EA.

This selection cannot be turned off, and the decoder cannot continue after a Fatal
error.

Fatal errors in the MTS4EA are commonly caused by:

" Severe errors in the syntax of the bitstream, which make it completely
unintelligible to MTS4EA

" Options being selected in the video bitstream that are not yet supported by
MTS4AEA

For example, the Fatal error below was caused by the OBMC flag in an MPEG-4
bitstream being set (on), that the video bitstream in question is using overlapped
block motion compensation. (OBMC = Overlapped Block Motion
Compensation: although it is in the current MPEG-4 standard, none of the
MPEG-4 profiles or levels defined currently support OBMC.)

Fatal 1301 8: OBMC unsupported

Fatal Wigual Object

Unzupported optionz : OBMC. Unable to continue]

Summarny

before VOP 1
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Error

When this item is selected, the decoder will stop at any point where there is an
Error in the bitstream.

These occur commonly where out-of-range values have been used in the
bitstream, or invalid codes (the example below in an H.263 stream):

Error 21002: YLD error D_<|

Erar General

Irvalid MCBPC_F value=0s0 ; max len=13, len=1
\at bitstream position DxcSHE [dec. 827382) bit start 7

Summary

>

Ox0c3cta (dec. 5266187 bit 5
3 after 21.979

P Frame

Warning

When selected, this item will provide a number of warnings that indicate
behavior that is not correct, but does not necessarily damage the decoding of the
bitstream. Items such as too many leading zeros before picture start codes,
temporal references not set, and MacroBlocks not updated in Intra mode will
cause such warnings (the example below in an H.263 stream):

Warning 31751: PSUPP being sent

W arning Picture Layer

'F‘SUPF"'being zent [annes L): ignored
|at position 046 [dec. B] bit &

Summary

>

hefore Frame 1

| Frame

Sll=gle] before Frame 1

.

MTS4EA Compressed Video ES Analyzer User Manual 6-247



Alert Menu

Configure Alerts &-

6-248

Info

When checked, this item will provide information popups if relevant:

® It may be that the behavior is within the acceptable bounds of the standard
concerned (and the relevant Profile/Level), but perhaps is used in a
non-recommended manner or at the limits

= |tis felt that additional information would be useful

This determines which specific alerts are enabled/disabled.

NOTE. The overall alert level is set from the Alerts menu options Errors,
Warnings and Infos, and this the enabling of specific alerts but not the disabling
of specific alerts.

This means, for example:

®  That a specific Warning alert can be enabled/disabled, but trigger a Warning
alert if the overall alert level is set to Errors or Fatal only. This is indicated
in the status bar: see Status Bar Indication of Alert Status on page 6-258

®  But if the overall alert level is Info and an individual Error alert is disabled,
then an alert will not be triggered for this individual error

= Examples of different combinations of overall and individual alerts and the
consequential status bar displays are given under Status Bar Indication of
Alert Status on page 6-258

NOTE. Depending upon the standard, all the alerts that MTS4EA tests for are not
necessarily currently available on-screen to be individually enabled/ disabled.
Access to more of these will be provided in future versions of MTS4EA.
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Enable/disable Specific Alerts

0K |
Cancel
Enable al
Disable all

+- [ [0 MPEG-4

This displays two folders at the top level:
®  General alerts, which can apply regardless of the standard concerned

®  Astandard folder (MPEG-4, H.263) that contains alerts specific to the
standard concerned

The + next to each folder can be clicked to reveal lower levels:

Alert configuration

= [ MPEG-4
- (£ “isual Object Sequence
@ 13007 Fatal: Profile/level reserved
a 23022 Error: Reserved video_forms
a 23023 Error: Reserved colour_prim:
e 23024 Error: Reserved transfer_che
a 23025 Error: Reserved matrix_coeff
a 23031 Eror: Missing user data
L\\, 3009 W arming: visual_object_sequ

(L] “idea Dbject Layer

(£ “isual Object

(L7 “ideao Object Olane

(L] Group of YOPs

5 [+ [
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Elements of the Alert Configuration Window

NOTE. This is used to configure the individual alerts. Even if an alert is enabled
here, if the overall alert level is set higher, the alert will not trigger a popup.

Click + to expand/ Icons for Fatal, Error and
collapse a folder warning alerts

Alert configuration

Click to
), £ / enable all
Some aler’[s< /__» 12 Vight®T Object Sequence ﬂk/ alerts
disabled: : @ 13007 Fatak Profile/level reserved Enable all 1
indicated b \ Q 23022 Emar: Reserved video_format —_—
Y O ° 23023 Enor: Reserved colowr_primaries Disable aII%
grayed-out check O o 23024 Error: Reserved transfer_characteristics NG
box [ € 23025 Enor: Rieserved matiiv_coefficients Click to
O o 2303 Enor: .MiSSilr]g user data ) disable all
O 3 33003 W arning: visual_object_sequence_end_code missing lert
+ 123 Video Object Layer alerts
3} (2] Wisual Dbject
+ |2 Video Object Olane
+ (L] Group of YOPs
|
Selecting a folder enables/disables all Lower level folders (titles follow
alerts below this folder structure of video stream)
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View Alert Log

The Alert log keeps a list of the popup alerts that have occurred during the

decoding of the bitstream:

B MTS4EA - [Alert Log: MPEG4 Example - Space]

2 File Play Overlay Analysis Edit Alert ‘Window Help -k
el & W b [ u |10P - m B OB A0
e R g afh

v

Level s} Class Title Decode | Display | Address (bytes) | Details

Qeror 23042 Video Object Layer Method 1 qua... <1 <1 0x000011 Error: quant_type is '1' at position 0x11 {dec. 17), |
W waming 33001 Video Object Plane modulo_time_... 14 14 0x006186 WARNING: modulo_time_base is zera after vop_tir
1 warning 33001 Video Object Plane modulo_time_... 26 26 0x00f3b6E WARNING: modulo_time_base is zera after vop_tir,
I wharning 33001 Video Object Plane modulo_time_... 39 39 0x01aded WARNING: modulo_time_base is zera after vop_tir,
L\,Warmnu 33001 Video Obiject Plane modulo_time_... 51 51 Ox0z8cec WARNING: modulo_time_base is zero after vop_tim|
L\,Wam\ng 33001 Video Objzct Plane modulo_time_... 64 64 02039371 WARNING: modulo_time_base is zero after vop_tir|
I warming 33001 Mideo Object Plane modulo_time_... 76 7% 0044305 WARNING: modulo_time_base is zero after vop_tim
Swarming 33001 Video Object Plane modulo_time_... 89 a9 0x051a5F WARNING: modulo_time_base is zero after vop_tir
Mwarming 33001 Video Objact Plane modulo_time_... 101 101 ox0sfgzz WARNING: modulo_time_bass is zern after vop_tir
W waming 33001 Video Object Plane modulo_time_... 114 114 0x0718fe WARNING: modulo_time_base is zera after vop_tir
W waming 33001 Video Object Plane modulo_time_... 126 126 0x0858dc WARNING: modulo_time_base is zera after vop_tir
I wharning 33001 Video Object Plane modulo_time_... 139 139 0x09f61e WARNING: modulo_time_base is zera after vop_tir,
S wrarning 33001 Video Object Plane modulo_time_... 151 151 OxObalbd WARNING: modulo_time_base is zera after vop_tir,
L\,Warmnu 33001 Video Obiject Plane modulo_time_.., 164 164 0D WARNING: modulo_time_base is zero after vop_tim|
< >

Total: 14 alerts Al alerts shown
Ready Fatal Disabled: 0

The Alert log window icons and column titles are as follows:

Alert filter icon v . See Showing/Hiding Alerts (Alert Filter) on page 6-253

Show/hide video alerts B .

Show/hide audio alerts A .

O
Configure alerts icon @~ . Clicking on this icon opens the Alert configuration

dialog box - see Configure Alerts B on page 6-248. If this icon is clicked, then
the Alert configuration dialog box is opened with the error selected in the Alert
log window highlighted in the Alert configuration dialog box. If this icon is
grayed out, it can be enabled by selecting any alert that is shown.

View alert details icon = . See View details of the alerts on page 6-254. If this
icon is grayed out, it can be enabled by selecting any alert that is shown.

Copy . This icon becomes available only once an alert is highlighted. This
function allows the selected alert to be copied to the Windows clipboard for
pasting into any Windows application. Copying can also be done by pressing

Ctri1+C.

Level.. The error level: Fatal or Error or Warning or Info.
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ID. The unique ID number assigned to this error type within MTS4EA.

Class. The area within the hierarchy of the compressed standard; see the
screenshot above which shows an error in the Video Object Layer and seven
warnings in the Video Object Plane within the MPEG-4 bitstream. The classes
vary with the video standards.

Title. The title assigned to this error type.
Decode. The number of the decoded frame in which this error was found.

See Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs on
page 6—240 for more information on decoded versus displayed frame numbers, in
bitstreams that include B-frames/B-VOPs.

NOTE. If <1 is displayed, the error occurred before the decode of the first frame -
the error occurred in the header.

Display. The number of the displayed frame in which this error is shown.

See Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPSs on
page 6-240 for more information on decoded versus displayed frame numbers, in
bitstreams that include B-frames/B-VOPs.

NOTE. If <1 is displayed, this means that the error has occurred before the
decode of the first frame, the error has occurred in the header.

Address (bytes). The byte address in the bitstream where this error was found.

NOTE. For video bitstreams that have been extracted from container files (for
example, MP4 files, 3GPP files, MPEG-2 Packet Streams) this address is the
byte address in the extracted video stream, not in the overall container file.

Details. This is the description text that is shown when the popup alert is
displayed.
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Showing/Hiding Alerts (Alert Filter)

In some cases there can be hundreds or thousands of alerts. These might be
known issues and you do not want to list them in the Alert log window (because
they would clutter the window unnecessarily).

Therefore, the alerts that are shown in the Alert log window can be filtered. The
filtering is based on the setting of the alert popup enable in the Alert

configuration (see Configure Alerts & on page 6-248 regarding the Alert
configuration dialog box):

" |fthe filter icon is out ¥ , all alerts are shown, regardless of whether they
are enabled for a popup alert:

S MTS4EA - [Alert Log: MPEG4 Example - Space]

4 File Play Overlay Analysis Edit Alert Window Help -8 %
Bl = LR e x [I0P - ¥ O BEE
@ ) by
<
Level iz} Class Title: Decode | Display | Address (bytes)  Details
error 23042 Video ObjectLayer  Method 1 quant... <1 <1 0000011 Error: quant_typeis'l'a...
% Warning 33001 Video Object Plane  modula_time_b... 14 14 006186 WARNING: modula_tims...
% warning 33001 Video Qbject Plane  modulo_time_b... 26 26 0x00f3b6 WARNING: modulo_time...
% Warning 33001 Video Object Plane  modula_time_b... 39 39 e aded WARNING: modulo_time. ..
% warning 33001 Video Object Plane  modulo_time_b... 51 51 Ox028cec WARNING: modulo_time...
% Warning 33001 Video Object Plane  modula_time_b... 64 64 039371 WARNING: modula_time...
% Warning 33001 Video Object Plane  modula_time_b... 76 76 Dx0448h5 WARNING: modula_time...
% warning 33001 Video Object Plane  modulo_time_b... 89 89 0x051a5F WARNING: modulo_time...
% Warning 33001 Video Object Plane  modula_time_b... 101 101 Dx05FE22 WARNING: modula_time...
Y warning 33001 Video Object Plane  modulo_time_b... 114 114 0x0718fe WARNING: modulo_time...
% Warning 33001 Video Object Plane  madulo_time_b... 126 126 Dx0E5Ed: WARNING: modula_time. ..
% warning 33001 Video Qbject Plane  modulo_time_b... 139 139 ox09fELe WARNING: modulo_time...
% Warning 33001 Video Object Plane  modula_time_b... 151 151 OxObalba WARNING: modula_time. ..
ﬁWamlng 33001 Wideo Object Plane modulo_time_b... 164 164 Dx0dEdbd wwARNMING: modulo_time...
Total: 14 alerts Al alerts shown
Ready NOTE: anejmare Alerts disabled Al Disabled: 1
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® |fthe filter icon is pushed in X , only those alerts that are enabled are
shown:
S MTS4EA - [Alert Log: MPEG4 Example - Space] E“El@
4 File Play Overlay Analysis Edit Alert ‘Window Help - & x
Fel = mii e e [1voP - | " EEE
B e 4 4
A

Level i) Class Title Decode | Display | Address (bytes) | Detals
Qemor 23042 Video Objectlayer  Method Lquant,. <1 <1 0000011 Error: quant_type s '1'a..

Total: 14 alerts 13 alerts hidden
Ready WOTE: onefmore Alerts disabled Al

Disabled: 1

(In this example, 13 alerts are hidden out of the total of 14 alerts)

The Alert log filter can also be turned on/off by right-clicking and selecting the
option from the popup menu.

NOTE. When the filter icon is grayed out, all the alerts are enabled for display, so
that there are no alerts to filter.

View details of the alerts. This can be done in a number of ways:
®  Double-click an alert in the Alert log window

®  Single-click an alert, right-clicking to get the popup menu, and then click
View alert details

®  Select an alert by single-clicking an alert, and then clicking the icon
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When this is done, a display very similar to the original popup alert display is
shown:

Decode Warning 33001: modulo_time_base is zero

W arning Widea Object Plane

WARMIMG: modula_time_baze iz zera after vop_time_increment is reset
at position 0«6186 [dec. 2496E), bit 3

Summary

a2 x 265
76
X00B182 (dec. 24962) bit ¥

Cloge | Goto w

Alert highlighting when seeking forward/backward through video in the step-back
buffer. The MTS4EA buffers video (and the data associated with each video
frame) in a step-back buffer or cache, see General on page 6-60 more
information.

When stepping backward/forward through video that is held in the step-back
buffer, to avoid continually having known alerts appear. The MTS4EA only
highlights the alerts relevant to the area being skipped in the Alert log.

For example, if you skip forward 100 frames, and there would normally be four
popup alerts during the decoding of these frames, the MTS4EA will highlight the
four alerts in the Alert log. (If the alerts have been skipped and are hidden in the
Alert log, as indicated by the status bar of the Alert log, the MTS4EA cannot
highlight the alerts.)
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An example of the highlighting of alerts is shown in the following screenshot:

v B O
Lewel o Class Title Decode Display Address (bytes) | Details s
2 Warning 33015 Vfideo Object ... WCW overflow 120 119 0x039515 Video Complexity Verifier model has ove:
2\ Warning 33015 Video Object ... WC¥ overflow 121 120 0x03983% Video Complexity Verifier moded has ove:
I Warning 33015 Video Object ... WC¥ overflow 122 125 0:x039b3f Video Complesity Verifier model has ove
I warning 33015 Video Object ... WCY owerflow 123 122 0x03abbe Video Complexity Verifier modsd has ove
L\,Wam\ng 33015 Video Object ... WCY overflow 124 123 0x03aec? Video Complexity Yerifier model has ove
2 Warning 33015 Vfideo Object ... WCW overflow 125 124 0x03h140 Video Complexity Verifier model has ove
2\ Warning 33015 Video Object ... WCY overflow 126 129 0x030416 Video Complexity Verifier model has ove
I Warning 33015 Video Object ... WC¥ overflow 127 126 0x03c7eb Video Complesity Verifier model has ove
I warning 33015 Video Object ... WCY owerflow 128 127 0x03cbla Video Complesity Verifier modsd has ove
L\,Wam\ng 33015 Video Object ... WCY overflow 129 lzg 0x03cete Video Complexity Yerifier model has ove
2 Warning 33015 Vfideo Object ... WCW overflow 130 133 0x03d16h Video Complexity Verifier model has ove:
2\ Warning 33015 Video Object ... WC¥ overflow 131 130 Dx03e5bb Video Complexity Verifier moded has ove
2 warning 33015 Video Object ... WC¥ owverflow 132 131 0x03e86a Video Complexity Verifier mode! has ove
I warning 33015 Video Object ... WCY owerflow 133 132 0x03sb2e Video Complesity Verifier moded has ove
L\,Wam\ng 33015 Video Object ... WCY overflow 134 137 0x03ede? Video Complexity Yerifier model has ove
2 Warning 33015 Vfideo Object ... WCW overflow 135 134 0x0404a0 Video Complexity Verifier model has ove
2\ Warning 33015 Video Object ... WC¥ overflow 136 135 0x0407c4 Video Complexity Verifier moded has ove.
I Warning 33015 Video Object ... WC¥ owverflow 137 136 0:x040aff Video Complesity Verifier mode! has ove
I warning 33015 Video Object ... WCY owerflow 138 141 004080 Video Complesdty Yerifier model has ove o
< i bd
Tokal: 148 alerts Al alerts shown

If the Alert log is closed, then the MTS4EA displays a warning, as shown in the
following figure:

MTS4EA Compressed Video ES Analyzer

P The current frame has been retrieved From
L] the step-back buffer, but alerts were generated
when this frame was first decoded, The relevant
alerts have been highlighted in the alert log wiew,

Do wou want bo goko the alert log view now?

Yes Mo

This is displayed only once for all the Alerts between the relevant frames.
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Right-click popup menu

The available functions in the Alert log can be selected by right-clicking and
selecting the function from the popup menu:

51 wiew alert details. ..

Enable alert

B Configure alert. .,

% Filker alerts

Gobo wist ¥

4u Fynchronise views

The functions of this menu are;

B View alert details.... See View details of the alerts on page 6-254.

Enable alert. An individual alert can be enabled or disabled by clicking on this
menu selection:

O View alert details, ., O View alert details. .
Enable alert v Enable alsrt
B Corfigure alert. ., B Configure alert. ..

~7 Filter alerts

ok view r Goko view 4
4= Tynchronise wigws 4= Synchronise wiews
Alert disabled Alert enabled

NOTE. This allows an individual alert to be enabled/disabled from this menu,
without having to open the Alert configuration dialog box.

Configure alert... See Configure Alerts 8~ on page 6-248.
Filter alerts. See Showing/Hiding Alerts (Alert Filter) on page 6-253.
Go to view. See Synchronized Views/Navigating the Views on page 6-7.

Synchronize views. See Synchronized Views/Navigating the Views on page 6-7.
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Status Bar Indication of Alert Status

6-258

The status bar displays the status of the alerts.

MOTE: one/mare Alerts disabled [ a0 | Disabled: 1 | 0007 4
Overall alert level enabled, / .
- All = all levels, including Infos Number of specific alerts
= Warning = Warnings, Errors, Fatals disabled

= Error = Errors and Fatals
= Fatal = Fatals only

One or more alerts disabled
When one or more alerts are disabled, either because:
" The overall alert level does not include Warnings, Errors and Fatals

®  One or more of the specific alerts have been disabled

The status bar changes as shown:

_A

| Warning | Disabled:0 | 0001

Overall alert level: Infos disabled (all other levels enabled)

MOTE: onefmare Alerts disabled | Error | Disabled:0 | DOO1

Overall alert level: Warnings disabled (Errors and Fatals enabled)

_A

MOTE: onefmare Alerts dizabled | Fatal | Dissbled:o | 0001

Overall alert level: Errors disabled

MOTE: onefmare Alerts disabled | al | Disabled:1 | oo01

Overall alert level: All disabled - except one/more specified Warning alerts

al | Disabled:5 | 0001

Overall alert level: All disabled - except one/more specific Error alerts
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Y A
Window Menu

B MTS4EA - Yideo View: MPEG4 File Example - Beijing Weather Girl
File Play Overlay Analysis Edit Alert RUGGLTE Help

e - FER - 1

Cascade

Tile Horizontally

Tile vertically

Arrange Icons

Close al

Toolbars 4
v status Bar I

Video scale r

HexView settings 4

Graph view settings 4

4= Synchronise views

v 1 Video View: MPEG4 File Example - Beijing Weather Girl
2 Audio Waveform View: MPEG4 File Example - Beijing Weather Girl

L W

The commands on this menu are typical of a standard Windows application, such
as arranging windows; list of open windows.

Quickly Switch Windows

Pressing Ctr1+Tab together displays a list of open MTS4EA windows:

E Hew: MPEGA Example - Space

E Fidelity Analyziz: MPEG4 Example - Space
@ MPEG4 Example - Space

Structure: MPEG4 Example - Space

afa Stream edit, MPEG4 Example - Space

|E Trace: mpgd_3.vpt

#F video Navigator MPEG4 Example - Space
' Alert Log: MPEG4 Example - Space

Repeatedly pressing Ctr1+Tab steps through all the open windows.
Alternatively, the mouse can be used to select a window.
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Cascade, Tile, Arrange Icons, Close All

These function as per standard Windows commands:

= Cascade arranges the open windows in a cascade:

S MTS4EA - MPEG4 File Example - Beijing Weather Girl - track 001
File Play Owerlsy Analysis Edit Alert Window Help

AW o oVP o]m

Video Navigator: MPEG4 File Example - Beijing Weather Girl - track 001
X Audio Waveform View: MPEG4 File Example - Beijing Weather Girl - track 001
| =04 >k |

S MPEGA4 File Example - Beijing Weather Girl - track 001

F:00037

Pause MOTE: ane/more Alerts disabled | &l | Disabled:1 | 0037

®  Tile Horizontally arranges the open windows as shown:

5 MTS4EA - Video Navigator: MPEG4 File Example - Beijing Weather Girl - track 001
File Play Owetlay Analysis Edit Alert Window Help

EE IR R T R
[EEESE® « 5 1|kt = b
ng Weather Girl - track 001
™ L 'F:00037

<)

*: Wideo Navigator: MPEG4 File Example - Beijing Weather Girl - track 001

Sies (bits) | Adcress (bre. |

Decode | Display tim... |

1.360 0x01a889

23338

1,400 12728 OxD1b3ee

1,440 £7o57 1i11ha?e

| Goto| [0 Abschite addiess  v| & Hex © Dec

00000000 00000000 00000001 10110000 11110101 00000000 00000000 00 00 Ol BO FS5 OO0 OO =) ~

00000001 10110101 10001001 00010011 00000000 00000000 00000001 01 BS &9 13 00 00 01 pi =

00000000 00000000 00000000 00000001 00100000 00000000 11000100 00 00 00 01 20 OO0 C4

10001101 10001000 00000000 11001101 00001011 01000100 00100100 8D 86 00 €D 0B 44 24 1 1 DS

00010100 01100011 00000000 00000000 00000001 10110010 01010110 14 63 00 00 01 B2 S6 o 2

01110001 01110101 01100001 01101100 00100000 01010100 01100101 71 75 61 6C 20 54 65 qual Te
0 Do

n113ART1 NA1TATNA AATAMNNAN ATATNA14 01100101 NT13100A1 013110907 73 74 90 £9 b A1

Address: 00 (0) bit & = i
MOTE: one/more Alerts disabled | sl | Disabled:1 | 0037
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Toolbars

= Tile Vertically arranges the open windows as shown:

® MTS4EA - Video Navigator: MPEGA File Example - Beijing Weather Girl - track 001
File Play Overlay Analysis Edit Alert Window Help

PezE @ <l A WP B o oivoe Zfiw 8o E A
EEEEG WS 1| od e o

“26 P-wOP 26
“27 P-OP 27 F00037
st PWOP 2
“29 PWOP 2
“30 PHOP £
"31 P-WOP 31
1
HEZ P-wOP 32
HES P-wOP 33
H34 P-wOP 34
“35 P-wOP 35
&
Hﬁﬁ P-wOP 36
H37 I-wOP 37
< | >

Pause NOTE: onefmore Alerts dissbled Disabled: 1| 0037

®  Arrange Icons lines up the windows when they are minimized

®  Close all closes all windows in the MTS4EA

In the following example, the Main and Views toolbars are shown, but not the
Interlace and Visual Difference toolbars. When selected, a toolbar is displayed
with the icons visible. This is indicated by the check mark in the Window menu.

Toolbar buttons may be grayed out when a function is inactive.

Cascade

Tile Horizontally

| Tile Vertically

Arrange Icons
1 Close all I
||w Status Bar v Audio views I

i |[v Video views
Video scale L4
| Interlace
HexView zettings L3
Visual Difference

i Graph view settings L

Audio output
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See Functions of the Main Toolbar Buttons on page 6—273 for more information.

Video Views

See Functions of the Views Toolbar Buttons on page 6—274 for more information.

Interlace

The Interlace toolbar is not shown by default; it is always turned on when a
stream that is interlaced (or could be interlaced - in H.264/AVC this may not be
known until later in the stream) is opened. See Interlace Toolbar on page 6-275
for more information.

Visual Difference

The Visual Difference toolbar is not shown by default; it is not shown until
Visual Difference is enabled on the Overlay menu. See Overlay Color ‘&
Ctrl+l, page 6-113 for more information.

Status Bar

When selected (which is the default setting), the Status Bar is displayed at the
bottom of the window. When not selected, it is hidden.

See Status Bar on page 6-278 for more information.
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Video Scale

Best fit
25%
S0%

*  100%
200%%
400%%
B00%%

Fit: ko windomw

This sets the size that the decoded video appears in the video window.

Best Fit

This zooms the displayed video as far as is possible within the video window,
while still maintaining the original aspect ratio of decoded video.

50%; 100% ( 1:1); 200%; 400%; 800%

These set the displayed video to the selected size in the video window.

If the selected size is larger than the available window area, then a section of the
video window will be displayed, with scroll bars:

B H.264/AVC Example - Stripey Shirts CEX
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When the MTS4EA starts, it is set by default to 100% or 1:1; the video displays
at its actual size with one screen pixel equaling one pixel in the displayed video.

Fit to Window

This zooms the displayed video to completely fill the video window; it does not
maintain the original aspect ratio of decoded video.

HexView Settings

I Cascade
Tile Horizonkally
Tile Wertically —

Biyte addre

sy Arrange [cons =]

1001 joot

1111 Close all 01:

100 L10:

_aoi Toolbars LN B R

:ég[ v Status Bar ]%é[

1011 - 11101001 35 08 8A

110(  Video scals * 11001001 44 4C D1

11110 ; EE]

1101 L v Show ASCIT g1

1107 Graph view settings P v Show hex D7

1101 ; 91 CA 60 14

]DD[Q.. Synchronise views o by fo-nn-an 01

Bl & oo

}g%! 1 H.264{84C Example - Stripsy Shirts e e gg

1017 ¥ 2 Hewx: H.264avC Example - Stipey Shirts (1101010 6E F1 & ' ne

.10110 01110011 01000001 10010011 ooo0o0100 D9 23 i 93

e 14 A4 nnn4nn mAn4d444n Anndn144 A4 nNnnn44n ar CE : 9’?
B3 32 aa
SE—r—e—ee D2

The HexView menu has four options:
=  Show ASCII

" Show hex

®  Show binary

®  Bytes per line
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Show ASCII, Show hex, Show binary

These options individually turn on/off the display of the specified area of the
HexView.

They can be turned on/off from either this menu or from the top line of the
HexView window itself, when it is open.

Bytes per line

This sets the displayed number of bytes per line:

= Auto sets the maximum number of bytes that will fit within the active
HexView window at the size it is, allowing for the visible ASCII/hex/binary
areas.

®"  When 4, 8, 16 or 32 is selected, then the given number of bytes are
displayed, and if the display is too wide for the active HexView window, a
horizontal scroll bar is displayed along the lower edge of the HexView
window.
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Graph View Settings
h

Cascade

Tile Horizontally
Tile Vertically
Arrange Icons

Close all
Toolbars
v Status Bar

Video scale »

| —

HexView settings

»
- Graph view settings 4 Zoom in

P— Zoom out

4w Synchronise views

il | [ Fitrange |
1 Video View: AV Delay File Example - Clapperboard & Goto origin

v 2 Audio Waveform View: AV Delay File Example - Clapperboard
3 Stream edit: AV Delay File Example - Clapperboard - stream 0xe0 (videa) (2 X-Axis lock
| @ -Axis lock

Autoscroll

+}+ Move tool
~+ Measure tool
@ Zoom tool

The Graph view menu has ten options, which control how the data appears on the
Buffer analysis graph. These options are described in the following table:

Icon Equivalent Function
toolbar icon

AT Zoom in (centered on current window)

Zoom-out Zoom out (centered on current window)
[ Fit to range D Fit all data into the visible windo
& Goto arigin o Go to the origin (time = 0)
02y - lock 2 Lock the X-axis when zooming/scrolling
(% -Auxis lack f) Lock the Y-axis when zooming/scrolling

Aukoscroll

Autoscroll to follow frames as decoded

< Move todl & Move window left/right/up/down
+ Measure tool + Measure the values at center point of +
€ Zoom tool Q Zoom infout, centered on cursor

Goko view | nla See Synchronized Views/Navigating the Views
4= Svnchronise views n/a on page 6-7
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Synchronize views

Active Views

When Window > Synchronise Views (4= ) is selected, all open windows

synchronize automatically.

For example, if the Video navigator and Hex views are both open at the same
time as the Audio waveform view, the Synchronize views icon is pushed in and
the stream is played. The individual video frames appear in the navigator view
and the highlighting in the HexView window advances so that all views display
the same relative point in the stream at any one time.

A list of all of the open views is displayed at the bottom of the Windows menu. A

check mark appears next to the currently selected view. Highlight an entry to

change the selection.

= MTS4EA - Trace: avdelay_video.vpt
Fie Play Overlay Analysis Edit Alert ROQyel Help
P E o <44 M Cascade
E Tile Horizontally
Tile Vertically
Arrange Icons

Close &l

Toolbars
Status Bar

Video scale
HexView settings
Graph view settings

jw Synchronise views

= 1video View: AV Delay File Example - Clapperboard

~| 2 Audio Waveform View: AV Delay File Example - Clapperboard

Bl ., 3Trace: avdelay_video.vpt
4 AV Delay File Example - Clapperboard
SRR e
——— (0=D000F187.2) -
— e —— —— ——— ———— (0x0000F187.1) :
—— ———— ——— e e e e ([NNANFT1AR7 N3 -

i

3

Gl w t [+ & @11 # o b 1]

3

i Left Front Channel

1 [Tt Tewozecnos  Bondemdenizema [Borr  [BozgrozZBo

b3

148000 Hz 16 Bit

F:00003

+ 8@ ++aleal

Audio-Visual Delay

Wideo time minus Audio time (ms)

Time ()

Point: (0.488 5, -12.48 ms)

Activate this window

NOTE: one/more Alerts disabled Fatal

Disabled: 0
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Help Menu

B MTS4EA - Yideo View: MPEG4 File Example - Beijing Weather Girl
File Play Owverlay Analysis Edit Alert Window QRglEs]
Bl D s = " | [@] Help topics FI &

User manual v4. 1 addendum (PDF)
User manual (PDF)
Tutorials (PDF)

License manager. ..

About MTS4EA...

This menu provides access to the Help information (on-line, PDF), the tutorials,
configuration information, and license information (including licensed options).

Help topics

The help is organized into topics and is displayed when the F1 key is pressed or
icon on the toolbar is clicked.

User manual (PDF)

This displays a PDF version of this user manual. This is provided because:
® |tis sometimes preferable to use this as a source of Help

®  There is a full table of contents, allowing easy navigation through the whole
manual

®  There are thumbnails of all pages, which can be useful for navigation
through the manual

® Itis easier to print out complete sections of the manual, or further copies of
the complete manual
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Tutorials (PDF)

License manager...

About MTS4EA...

6-270

To enable the navigation items in Adobe Acrobat, click the Navigation pane
icon:

Jment  Tools

Then click the Bookmarks tab to see the list of topics.

|Bunkmarks\'¢|bnails \qtatinni \@tur’

See the Adobe Acrobat documentation for details about how to navigate through
these views.

This displays a PDF version of the tutorials on how to optimize your use of the
MTS4EA. It is strongly recommended that you work through the tutorials. The
tutorials are also included in the standard Help (accessed via the F1 key),
although the PDF version is easier to print out than the copy included in the
standard help system.

This displays the MTS4EA License manager, including:
®  Current license status information
®  QOther possible MTS4EA options that can be licensed

= Option to update the license key

See chapter 4 on Installation and Licensing for more information on the license
manager.

This displays the exact version number of the MTS4EA and the copyright
message, and allows access to the MTS4EA build options.
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Icon Toolbars

These toolbars provide quick selection of some of the commonly used functions.
There are two main icon toolbars, which can be individually moved and docked:

®  Main toolbar, containing functions such as play the video and open files.

= Views toolbar, to access the views other than the video views.

NOTE. There are other toolbars for individual windows and controls, for example
for Interlace and Buffer analysis. This section refers to only the main icon
toolbars.

Disabled Toolbar Buttons

At various times, some of the toolbar buttons are grayed out, indicating that they
are disabled because that function cannot be active at the time.

&= : @
The only buttons available in the above example are the Open video... and Help
buttons.

Active/inactive Toolbar Buttons

When a toolbar icon looks as though it is pressed in, it is active (selected).

The Stop button is active The (video) 1:1 button is
(indicating that the stream is stopped) active (indicating that the video is to be
displayed at 1:1 size)

|

Pl = HIr P M u || Frame R T B A = B I =V R ]
EBEEE @ 1 b e o

The Synchronize audio button is active (indicating that audio is present
and is being played synchronously with the video element )
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Displaying/Hiding the Main Toolbar

The Main toolbar can be displayed or hidden using the check box on the
Toolbars submenu of the Window menu:

Cascade | Cascade
Tile Horizontally Tile Horizontally
Tile Vertically Tile Vertically
Arrange Icons Arrange Icons
Close all Close al
¥ [Main Toolbars Main
v Status Bar ¥ Views v Status Bar v Miews
Interlace Interlace
Widen scale 4 Viden scale L4
Visual Difference Wisual Difference
HexView settings L4 HexView settings 3
Graph view settings | O] MB toolip Chrl+M Graph view settings ¥ O B toaltip Cerl+m
Summary tooltp  Chrl4+U W Summary tooltip  Chrl+U
4 Synchronise views 4 Synchronise views
ME bypes key ME types key
w 1 H.264/aYC Example - Meon Night Calour map key v 1 H.264/aVC Example - Meon Night Colour map key
o B ] [B] Image inspector B Image inspector
Toolbar displayed Toolbar hidden

The Main toolbar is docked at the top of the window below the main menu by
default, but it can be dragged from this position to be floating or be docked on
any of the other three edges of the main window, by clicking and dragging the
narrow vertical line at the left edge of the toolbar:

The Views toolbar is normally docked below the Main toolbar, but can be
moved/undocked as required.
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Functions of the Main Toolbar Buttons

Each of the Main toolbar buttons provides quick access to a specific function of
the MTS4EA, as follows:

Toolbar | Ctrl + Name Description Page
icon
ﬁ 0 Open stream... Open a video/audio file 6-4 and
6-16
3 P Play forward Play a video/audio file (forwards) 6-51
[ F Fast forward Fast forward a video file 6-53
[ B Blind fast forward Blind fast forward a video file (video 6-54
blanked)
i A Pause/Step forward | Pause a video file/advance by one 6-55
frame
B S Stop Stop playing a video/audio file 6-54
[+ Pause on frame... Pause on specific frame number 6-59
i Shift+P | Play backward Play a video file backwards 6-55
<l Shift+ F | Fast backward Fast backward a video file 6-56
2] Shift + B | Blind fast backward | Blind fast backward a video file 6-56
(video hlanked)
-1 Shift+ A | Pause/Step Pause a video file/ step back by one | 6-56
backward frame
o | K Skip forward Skip to next I-frame/forward n 6-56
frames/forward n seconds
T Shift + K | Skip backward Skip to previous I-frame/backward n | 6-57
frames/backward n seconds
1 11 Set video scale: Best fit or 1:1 6-263
e w Black/White Set overlay digits to black/white 6-113
aEa Y MB types MacroBlock type overlay 6-94
LA E Motion vectors Overlay motion vectors display 6-98
= | M MB tooltip Openiclose the MacroBlock tooltip 6-84
U Summary tooltip Openlclose the Summary tooltip 6-74
I Image inspector Openlclose the Image inspector 6-92
=Y
(2] F1 Help * Go to Help topics 6-269
* The F1 key is pressed without pressing the Ctrl key
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6-274

Functions of the Views Toolbar Buttons

Each of the Views toolbar buttons provides quick access to a specific function of

MTS4EA.
Toolbar | Ctrl + Name Description Page
icon
=] Shift+T | View trace... View the currently selected Trace file | 6-168
H View stream hex... | Open the current steam in the 6-176
HexView
R View file Open the current video/container file | 6-184
structure... and view the structure in navigable
tree form
i View buffer Graphs of VBV/VCV/VMV. (depends 6-186
analysis... upon standard)
@: Video navigator... Show thumbnail viewer of each video | 6-168
frame and basic information
P Synchronize views | Synchronize all open views 6-7
T View fidelity Show fidelity analysis 6-196
analysis...
(bl View graphical Show graphical analysis (in Excel)
analysisi
g View alert log... Display log of alerts 6-251
e Audio waveform Open the current audio streamonthe | 6-124
view... Audio waveform view
e Mute audio Turn audio off/on 6-69
e Synchronize audio | Synchronize audio and video streams | 6-69
-4 Edit video stream... | Open the stream for editing 6-231
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Context-sensitive Toolbars/Tooltips

These are toolbars and tooltips (or sometimes information windows) that only
appear or are only available (not grayed out) for specific video standards or
specific functions.

NOTE. These toolbars dock and are minimized/maximized in the same way as
standard Windows toolbars, and in the same manner as the MacroBlock and
Summary tooltips.

Interlace Toolbar

—1 1l

/’

Combined view Separa

T~

ed Top field  Bottom field

—

Only one of these four buttons is pushed in (active) at any time.

NOTE. The Interlace toolbar only appears when a bitstream could have Interlace
within it. The fact that the Interlace toolbar is there does not necessarily mean
that the bitstream is interlaced — only that interlace is permissible/possible in the
given standard, Profile and Level.

These are examples of video streams where the Interlace toolbar can appear (this
is not a complete list):

®  H.264/AVC (All supported profiles)
®  VC-1 Advanced profile
=  MPEG-4 Advanced simple profile, levels 4 and 5

" MPEG-2 Main profile, Main level

NOTE. When the Interlace toolbar has not been automatically displayed by the
MTS4EA (or it has been closed), it can be displayed by clicking the Windows
menu, and then selecting Toolbars, Interlace.
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Combined frame view. Both fields are shown together, as a single image:

F:00001

NOTE. Some data and functions are not available when the video is displayed in
this view. For example, the MacroBlock tooltip is empty and cannot be used, and
motion vectors, MacroBlock Types and other overlaid data do not appear.

Separated fields view. The top and bottom fields are shown separately, one above
the other:

EEX

Top-field view. Only the top-field image data is displayed. For field coded
MacroBlocks, the MB tooltip and overlays show data relevant to the top field.
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For frame coded MacroBlocks, the MB tooltip and overlays show data relevant
to the frame.

Each row is shown twice (duplicated) to produce an image to the full image

9=

F:00001

Bottom-field view. As above but for bottom field.

MacroBlock Types Color Key Tooltip

This is an information tooltip that appears when the MacroBlock Types overlay
is on: its function is to explain the colors used. This appears when the MB types

overlay is on, the === jcon is active.

NOTE. To force undocking of the MB types color key tooltip, hold the Ctrl key
while dragging with the mouse.

The MB types color key tooltip can also be turned on again by going to the
Window menu, selecting Toolbars, and then clicking the MB types key.
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Status Bar

6-278

This tooltip can be closed by clicking on the X at the top of the tooltip; to
redisplay it click the MB types overlay icon off then on.

MB Types Key

. Prediction mode | Macrablock Sub-macroblock
Elrrtra'lﬁx'lﬁ 1:1-25;51: 0
[ rrtra axa 10
Elrrterlistﬂ P:0-2%5P:0-2,8B:1,4,5 P:0-3,5P:0-38:1,4,5,10
Elrrterlist‘l B2 607 BB T
E|rrter|istu+1 B: 3,20, B:3,89,12
[T ter mixe B: 813
[5] rnter direct B:0 B:0

H.264/AVC example

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA. However, because it occurs infrequently and is a 16x16
type, it is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.

ME Types Key [
[E] mrRa TERPOLATE MC4G
] mrrasa
[8] nrer FORMARD MC+Q
[m] wrerva BACHWARD MC+Q
[8] wreray
=] DIRECT

MPEG-4 example

The status bar provides:

A one-sentence description of each menu item, as the mouse is moved over
the menu item

The stream Play mode (see Playing Mode: Restrictions on page 6-6)

Context-sensitive information. The information displayed depends on which
window type is open and the current status of the file within that window
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The status bar can be displayed or hidden from within the Window menu, in the
same way as the icons toolbar:

Cascade Cascade
Tile Horizonkally Tile Horizonkally
Tile Wertically Tile Wertically
Arrange Icons Arrange Icons
Close all Close all
Toolbars r Toolbars r
v Skatus Bar Stakus Bar
Yideo scale r Wideo scale L4
HexWiew settings k He:xWiew settings L4
Graph view settings ¥ Garaph view settings L4
4m Tynchronise views 4m Synchronise views
| v 1 MPEG4 Exarmple - Space v 1 MPEG4 Example - Space
Status bar displayed Status bar hidden

For more information on status bar indications of:

Alert levels, alert warnings, alerts disabled: See page 6-258
MOTE: one/more Alerts disabled Error | Disabled:0 | 0001 |

MOTE: onefmore Alerts disabled [ al | Disabled: 5 | Doo1

Frame range (in/out): See page 6-112

IEEEEESSEEEE | N | ——
abled:0 | o016 abled:n  NEEGESN I abled:0 b

When custom parameters are used for buffer analysis, this is indicated | See pages 6—
in the status bar of the main MTS4EA window by the word BUF: 191 and 6-192

BUF | al | Dis
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Ctrl Shortcut Keys

6-280

All shortcut keys are accessed by holding the Ctrl key and pressing the letter
given in the following table, except the F1 key:

Toolbar | Ctrl + Name Description Page
icon
mouse Force undock Force undocking of tooltip (for
example, Summary/MacroBlock)
11 Set video scale: Best fit or 1:1 6-263
[ A Pause/Step Pause a video file/advance by 6-55
forward one frame
- Shift + A Pause/Step Pause a video file/ step back by | 6-56
backward one frame
[ B Blind fast Blind fast forward a video file 6-54
forward (video blanked)
el Shift + B Blind fast Blind fast backward a video file 6-56
backward (video hlanked)
C Copy Copy highlighted selection 6-233 and
6-243
A E Motion vectors | Overlay motion vectors display | 6-98
[ F Fast forward Fast forward a video file 6-53
| Shift+ F Fast backward Fast backward a video file 6-56
G Graph enable Enable the graph output 6-153
e H View stream Open the current steam in the 6-176
hex... HexView
=] I Image inspector | Open/close the Image inspector | 6-92
| K Skip forward Skip to next I-frame/forward n 6-56
frames/forward n seconds
Lo Shift + K Skip backward | Skip to previous 6-57
I-frame/backward n
frames/backward n seconds
| M MB tooltip Openiclose the MacroBlock 6-84
tooltip
Eﬂ 0] Open stream... | Open a video/audio file 6-4 and 6-16
3 P Play forward Play a video/audio file 6-51
(forwards)
,‘ Shift + P Play backward | Play a video file backwards 6-55
R View file Open the current 6-184
structure... video/container file and view the
structure in navigable tree form
5 S Stop Stop playing a video/audio file 6-54
T Trace enable Enable the Trace output 6-136
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Toolbar | Ctrl + Name Description Page
icon
== Shift+T View trace... View the currently selected 6-168
Trace file
U Summary tooltip | Open/close the Summary tooltip | 6-74
V Paste Paste cut/copied selection in 6-233
Bitstream editor view
Black/White Set overlay digits to black/white | 6-113
X Cut Cut highlighted selection in 6-233
Bitstream editor view
HH MB types MacroBlock type overlay 6-94
K Undo last edit Undo last edit in Bitstream editor | 6-233
view
Tab Switch windows | Quickly switch between open 6-259
windows
(7] F1 Help * Go to Help topics 6-269
F3 Find next * In Trace and HexView only 6-182
Shift+F3 | Find previous * | In Trace and HexView only 6-182

* The F1, F2 & F3 keys are pressed without pressing the Ctrl key

Alt Menu Keys

Menus can be selected by pressing the Alt key and the letter underlined in the
menu option name. For example, pressing Alt+f will open the File menu. The
cursor keys (or the mouse) can be used to select the option required.
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Command line mode

Batch mode

This feature allows the MTS4EA to be run in one of two ways:
®  Command line mode

= Batch mode

In command line mode, the MTS4EA opens with the Windows display as usual,
but using the files and flags specified in the command line.

In batch mode, there is no Windows display (the window is actually minimized
and not activated) and the input file, flags and output files are specified in the
command line.

The exception to this in batch mode is when no input file is specified. In this
case, the MTS4EA opens in Windows mode, allows you to specify a bitstream
file name, and then closes Windows mode and goes back to batch mode.

The MTS4EA exits automatically from batch mode when the last selected frame
has been decoded.

NOTE. Remember the —b option to run MTS4EA in batch mode (rather than
command-line mode).

Running the MTS4EA in command line/batch mode

To use command line or batch mode:
= Use Windows Start/Run and type in the line

®  Open acommand prompt window (typically from Windows
Start/Programs/Accessories) and enter the line

The format of the line to be entered is:

MTS4EA [options...] <filename> where:

=  [options...] is zero or more of the options listed in 0
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u <filename>

is the input video file to be decoded

Specification of Filename (input video file)

The input video filename must be the full filename (including any file extension

after the . [period]).

Using demonstration sequences in batch mode. To use batch mode with the
demonstration tutorial video sequences provided on the File menu, the filename
for these sequences is specified below:

Demo sequence Standard Filename
H.264/AVC byte streams

Neon Night H.264/AVC Baseline Profile/Level 2 avc_1
Canary Wharf H.264/AVC Extended Profile/Level 3 avc_2
Bus Junction H.264/AVC Baseline Profile/Level 3 avc_3
Grenadier Guards H.264/AVC Main Profile/Level 3 avc 4
Stripey Shirts H.264/AVC High Profile/10 avc_5
Times Square H.264/AVC High Profile/4:4:4 avc_6
V/C-1 Advanced stream

Central Park VC-1 Advanced wmv9_1
MPEG-4 Elementary Streams

Woman Drinking MPEG-4 Main Profile mpg4_1
Train in Station MPEG-4 Main Profile mpg4 2
Space MPEG-4 Simple Profile mpg4 3
Man Walking MPEG-4 Advanced Simple Profile mpdasp_1
Synthetic MPEG-4 Advanced Simple Profile mpdasp_2
Window Car MPEG-4 Advanced Simple Profile mpdasp_3
H.263 streams

Rally (250Kk) H.263 Baseline/MPEG-4 Short Header h263 1
Rally (2M) H.263+ with Annex T h263_2
Person Track H.263+ with Annexes D, F, I, J,S, T h263 3
MP4 files

Packet Woman MP4 file containing MPEG-4 Simple Profile/ Level 1 mpd4fil_1
Piccadilly Circus MP4 file containing MPEG-4 Simple Profile/ Level 2 mpd4fil_2
Beijing Weather Girl MP4 file containing MPEG-4 Simple Profile/ Level 5 mpd4fil_3

(with audio)
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Demo sequence Standard Filename

Las Vegas H.264/AVC Baseline Profile/Level 1.2 mpd4fil_4

Live Band MPEG-4 Simple Profile/Level 1 (video); AAC HE audio_4
(audio)

Stage Interview MPEG-4 Simple Profile/Level 1 (video); AAC Main audio 5
(audio)

3GPP file

Mobile Hands 3GPP file containing MPEG-4 Simple Profile/ Level 1 3gpfil_1

MPEG-2 Program Streams

Bus Junction MPEG-2 Main Profile/ Main Level mp2_1

Person Track MPEG-2 Main Profile/ Main Level mp2_2

Grenadier Guards MPEG-2 Main Profile/ Main Level mp2_3

MPEG-2 Transport Streams

Golden Gate H.264/AVC Main Profile mp2ts_1

Mangroves MPEG-2 MP@ML mp2ts_2

Captain Bob MPEG-2 MP@ML (with MPEG-1 Audio Layer II) mp2ts_3

British Grand Prix

Microsoft® ASF files

Beach Girl Simple Profile asf_1

Great Wall Main Profile asf 2

ADTS Streams

Dance Track AACLC audio_6

A/ Delay Stream

Clapperboard MPEG-2 Main Profile / Main Level (video) avdelay
Dolby AC-3 (audio)

To use these demonstration sequences, the option -d is used: see List of options
on page 6-286.

In addition, the following YUV files are provided for fidelity analysis and visual
differencing with the example streams:

YUV files Use with compressed demo Frame rate | Number of
sequence frames

guards_yuv H.264/AVC Grenadier Guards | 25 10
MPEG-2 Grenadier Guards

man_walking_yuv | MPEG-4 Man Walking 30 All
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Command Line/Batch Mode Options
Form of options. All options take the following form:
-x <value>

(Where x is the option and <value> is the value entered; for some options there
is no value.)

NOTE. All options must be entered in lower case.

If there is a value, there is always a <space> between the -x and the value.

All options must be separated by spaces.

NOTE. Where filenames or folders have spaces in the path or name, these must be
put inside double quotes.

There is limited checking on the options/option values.

List of options.

Option Value (if any) Description

-a <alertlevel> Alert level, which must be one of the following text
strings:

error

warning

fatal

As with MTS4EA run in Windows mode, if the warning
alert level is on, trace outputs will also include error and
fatal level alerts.

Fatal level alerts are always on.

-b When present, enable batch mode. If not present,
command line mode is used.
-d When this flag is present, it signifies that one of the

demonstration tutorial video sequences as provided
with the MTS4EA is to be used as the input video file.
The particular demonstration sequence to be used is
specified by the filename as listed under Using
demonstration sequences in batch mode on page 6—
284. (This filename is given at the end of the command
line, like any other input filename.)

-f <firstframe> Integer value specifying the first frame to be used for
the YUV and Trace outputs.

If this option is not specified then frame number 1 (the
first frame in the video sequence) is used.
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Option Value (if any) Description

-h Displays help Window (MTS4EA opens after OK is
clicked).

-i <tracklD> Where the input file is a container file such as MP4 or
3GPP or MPEG-2 Program Stream, there can be more
than one video track in the file. If -i is not specified then
the first video track found is used.

If the track ID specified is not present, a file missing
error is given.

- <lastframe> Integer value specifying the last frame to be used for
the YUV and Trace outputs.

If this option is not specified, the last frame in the video
sequence is used.

-m <size> Integer value specifying the maximum trace file size, in
MB.

If -m is not given or the value is set to 0, there is no
limit on the size of the trace file (other than the available
disk space).

-0 <options> The Trace file options are any combination of the
following letters with no spaces between them:

Option  Trace output generated

f Frame summary
g GOB summary
m MacroBlock summary
b parse Bitstream
d DCT level
p Pixel level
i Interpret
-r <yuvfile> Full name of the YUV reference file used for fidelity
analysis.
(See also the options -s, -u and -v.)
-S <size> Header skip of the YUV reference file used for fidelity
analysis.
(See also the options —r, -u and -v.)
-t <tracefile> Full name of the Trace output file.

All Trace outputs from the options are put in this file, in
the order of the decoded bitstream (for example, the
parse Bitstream and the Interpret trace outputs will be
adjacent in the trace file for each MacroBlock).

If no Trace output file is specified, the trace options are
ignored.
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Option Value (if any) Description

-u <number> Frame rate of the YUV reference file used for fidelity
analysis.

The number can be an integer, or a fraction expressed
as a/b (where a and b are integers) or a decimal
number.

(See also the options —r, -s and -v.)

-V <string> Metric used for fidelity analysis: the string value must
be one of the following:

psnr255 PSNR with 255 signal range

psnritu PSNR with ITU-R BT.601 signal range
rmse Root Mean Square Error
mse Mean Square Error
mad Mean Absolute Differences
sad Mean Absolute Differences
(See also the options —r, -s and -u.)
-W <error_file> Output trace file with warnings/errors/fatal alerts only -

no other trace information.
<error_file> is the name of the file that holds the
warnings/errors/fatal alerts.

If there are no warnings/errors/fatal alerts, the
<error_file> is zero length

-X <options> The format of image samples in uncompressed video
files for input or output.

This option is used when working with H.264/AVC High
Profile to denote:

The correct format for the uncompressed input when
doing PSNR analysis

The format for uncompressed output

The format option is one of the following codes:
1 - one byte per sample

2le - two bytes per sample, little-endian

2be - two bytes per sample, big-endian

-y <yuvfile> Full name of the YUV output file (see Format of
Uncompressed Video File Output from Batch Mode on
page 6-289).
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Example Command Line

An example of a valid command line is:

First frame: unspecified

so frame 1 assumed )
last frame: 13 Warning alert level

YUV output file
name

mtsd4ea -b -1 13 —a w -y testl.yuv -t
“D:\test traces\testl.tex” —o bi testl.mdv

a |

Trace file output (in Trace options: parse Input file name
quotes because of Bitstream and Interpret
<space> in path)

Format of Uncompressed Video File Output from Batch Mode

NOTE. The uncompressed video output file in this section is the uncompressed
video output resulting from decoding the compressed video; this is a different file
than the uncompressed video reference file that is used when doing fidelity
analysis.

The YUV data is either:
= 8 bits per sample, 4:2:0

®  More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FREXxt, High/10, High/4:2:2, High/4:4:4)

YUV format o 8 bits per sample 4:2:0. The YUV file output is raw YUV with no
headers of any kind. This is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [7] (see Compression Standards and File
Types section) and as used commonly by other programs:

"  No headers of any kind (no file or frame headers)

" One byte per sample

®  Row raster order (top picture row first)

" Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data
and each byte of Y data)
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® Y plane values are 0-255 unsigned

®  Uand V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

®  No headers of any kind (no file or frame headers)
®  Concatenated planar image data
®  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

" One byte per sample

For 9-16 bit sample depth:
= Two bytes per sample

®  Both little- and big-endian byte orders supported

For YUV format:

®  Concatenated Y, U and V planes

®  Uand V planes sub-sampled as required
® Y plane samples are unsigned

= Uand V plane samples are unsigned with a DC offset of 2", where n is the
chroma sample bit depth

For RGB format:

= Concatenated R, G and B planes

For grayscale format:

®  Luma plane only
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Bitstream Syntax Debugging

This section gives some tips and suggestions on debugging the syntax of video

bitstreams syntax.

In order to understand these, you will need to have the relevant video standard(s)

to hand.

NOTE. This manual section applies to streams that only contain video, such as
MPEG-4 Elementary Streams - it does not apply to debugging container files
such as MP4/3GPP, which can also contain audio and other data.

General codes used in Trace files and Alerts

Trace data and Alerts will often have two sets of information fields, such as

shown below:

{0x00000000, 7)
{0x00000004, 7)
{0x00000007, 7)
{0x00000009, &)
{0x0000000%9, 5)
{0x00000009, 1)
{0x00000004&, &)
{0x00000004&, 2)
{0x00000004&, 1)

Three-letter code

[3C ]
[3C ]
[WVOL]
Vo ]
[vo ]
[vo ]
[WVOL]
[WVOL]
WiOL]

Standard to which the data applies (called

{MP4}
{MP4}
{MP4}
{MP4}
{MP4}
{MP4}
{MP4}
{MP4}

MPEG-4 Start Code = 03
start_code prefix
wideo ohject layer =ts
iz wisual object ident
wisual object wverid =
wisual object priorits
aspect ratio = 1

wol control parameter:

{HP%{\ifrDma_format e

Standards specifiers below)
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Explanation of Three-Letter Codes

Three-letter codes are used within the outputs generated by Trace/Interpret,
Alerts and (sometimes) Trace/Parse Bitstream.

The codes are used to indicate the part of the picture hierarchy that applies to the

text data given.

Three-letter codes for H.264/AVC

Three-letter code

Syntactic structure in H.264/AVC

BSN byte_stream_nal_unit

NALU

NAL nal_unit

STB rbsp_slice_trailing_bits

RTB rbsp_trailing_bits

RBSPs

AUD access_unit_delimiter_rbsp

ESQ end_of seq_rbsp

EST end_of stream_rbsp

FLD filler_data_rbsp

PPS pic_parameter_set rbsp

SEl sei_rbsp

SPS seq_parameter_set_rbsp

SLA slice_data_partition_a_layer rbsp
SLB slice_data_partition_b_layer rbsp
SLC slice_data_partition_c_layer_rbsp
SLW slice_layer_without_partitioning_rbsp
Slice header

DRP dec_ref pic_marking

PWT pred_weight_table

RPL ref_pic_list_reordering

SLH slice_header

Slice data

MBL macroblock_layer

MBP mb_pred

RES residual

7-2
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Three-letter code

Syntactic structure in H.264/AVC

CAB residual_block_cabac

CAV residual_block_cavic

SLD slice_data

SMP sub_mb_pred

SEl

BUP buffering_period

DRR dec_ref pic_marking_repetition

FLP filler_payload

FFF full_frame_freeze

FFR full_frame_freeze release

FRS full_frame_snapshot

MCS motion_constrained_slice_group_set
PSR pan_scan_rect

PIT pic_timing

PRE progressive_refinement_segment_end
PRS progressive_refinement_segment_start
REP recovery_point

RSM reserved_sei_message

SCI scene_info

SEM sei_message

SEP sei_payload

SPP spare_pic

SSC sub_seq_characteristics

SSl sub_seq_info

SSL sub_seq_layer characteristics

UDR user_data_registered_itu_t t2

ubu user_data_unregistered

VUI

HRD hrd_parameters

VUI vui_parameters

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:
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®  TTT indicates the top called syntactic structure

" MMM indicates the middle called syntactic structure

®  LLL indicates the lowest called syntactic structure

Three-letter codes for MPEG-4 and H.263

Three-letter code | Name in H.263 Name in MPEG-4 Standard
section
[SC] Picture Start Code Start Code 6.2, table
PSC 6.3
[VOS] VisualObjectSequence 6.2.2
[VO] VisualObject 6.2.2
[VOL] VideoObjectLayer 6.2.3
[PL] Picture Layer
[GOV] Group_of_VideoObjectPlane 6.2.4
[VOP] VideoObjectPlane 6.2.5
[VPS] Picture Layer video_plane_with_short_header | 6.2.5.2
[GOB] GOB (Group of Blocks) | gob_layer 6.2.5.2
layer
[MB] MB (MacroBlock) layer | macroblock 6.2.6.2
[MOV] MVD, MVD24 motion_vector 6.2.6.2
[BLK] Block layer block 6.2.7
[inf] Information about the internal state of the decoder or variables that may be

described in the relevant

Three-letter codes for MPEG-2

Three-letter code

Syntactic structure in H.264/AVC

Top level

EUD extension_and_user_data
GPH group_of_pictures_header
PCD picture_data

PCH picture_header

PCX picture_coding_extension

SQH sequence_header

SQX sequence_extension

VSQ video_sequence
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Three-letter code

Syntactic structure in H.264/AVC

Components

APS additional_pan_scan_parameters
ARW active_region_window

BLK block

CBP coded_block_pattern

CDD content_description_data

CPL coded_picture_length

CTC capture_timecode

EXD extension_data

FCT frame_or_field_capture_timestamp
MBK macroblock

MBM macroblock_modes

MVS motion_vectors

NSC next_start_code

PAD padding_bytes

SLI slice

usb user_data

VEC motion_vector

Extensions

CRX copyright_extension

CPX camera_parameters_extension
ITU itu_t_extension

PDX picture_display_extension

PSS picture_spatial_scalable_extension
PTS picture_temporal_scalable_extension
QMX quant_matrix_extension

SDX sequence_display_extension

SSX sequence_scalable_extension

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

®  TTT indicates the top called syntactic structure and
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" MMM indicates the middle called syntactic structure(s) and

®  LLL indicates the lowest called syntactic structure

Explanation of Bit/Bit Start

In each of the compression standards there are many bitstream fields which give
values which are least significant bit first (Isbf) and many others which are most
significant bit first (msbf). There are also many others that are simply bit-
patterns: they do not have a direct numeric value.

MTS4EA has adopted the convention of naming the left-most bit as bit 7; as this
is correct for presentation of numbers in bytes where the left-most bit is the most
significant bit of the byte.

For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.

For Isbf bitstream fields, the bit order has to be reversed when calculating the
value given (and of course, all other decoders have to do this, not just MTS4EA).

To explain this further, consider a hypothetical bitstream:

First bit in bitstream = MTS4EA bit 0 at position 0
MTS4EA bit 7 (in byte 0)
3 C/
Bitstream 0101 1010 | 0011 1100 | 0100 1000
Byte 0 1 2
Hex value 5A 3C 48
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Therefore a bitstream field, of which the following statements are true, covers the
above bitstream:

®  The position is 1
®  The bit/bit start is 4

®  The length is 7 bits

A

Bitstream | 0101 1010 00?;1 1100 | 0190 1000

Byte 0 1 2

Hex value 5A 3C 48

This field has a hexadecimal value of 0x71 if msbf or Ox47 if Isbf.

Bitstream syntax debugging using the MTS4EA

Using the various tools in the MTS4EA, bitstream syntax debugging can be
quick and straightforward.

How the MTS4EA does Syntax Checking

The MTSA4EA checks for hundreds of potential errors to ensure that the bitstream
under test complies with the relevant standard. The MTS4EA checks for errors at
multiple levels:

= Atthe first level, it will check for the presence of a particular allowable
bitstream field (for example, if the picture size should be specified, that data
consistent with this is present within the bitstream).

®  Atthe second level, it will check within the bitstream field that the value
given is permitted, that is, the bitstream field is self-consistent. (For
example, that the values given for picture size are within the permitted range
of values).

= At the third level, it will check that the values across multiple bitstream

fields are consistent (for example, that there are the correct number of
MacroBlocks for the picture size).
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Principal Tools within the MTS4EA for Syntax Debugging

There are three main tools for syntax checking:

®  The Alerts provided when displaying the video sequence using the
MTSA4EA (see description of alert levels in the How to Use the MTS4EA
section).

®  The Trace/Parse Bitstream function (see How to Use the MTS4EA section).

®  The Trace/Interpret function (see How to Use the MTS4EA section).

Essentially, of the three principal tools provided within the MTS4EA (Alerts,
Trace/Parse Bitstream and Trace/Interpret):

= Alerts give a summary of all levels of debug (first, second and third, as
mentioned in How the MTS4EA does Syntax Checking)

®  Trace/Parse Bitstream concentrates on the first and second levels
®  Trace/Interpret concentrates on the second and third levels

All three tools are provided so that:

® A quick overview is available (using the Alerts)

= Sometimes it is useful to be able to continue debugging at a lower level,
even if some higher-level errors are found (which is the reason for
Trace/Parse Bitstream as well as Trace/Interpret)

NOTE. You can open multiple windows in the MTS4EA, so that one window has
the video, with windows for the Trace/Parse Bitstream output and a third window
for Trace/Interpret output, all on the same video sequence.
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Procedure for bitstream syntax debugging

The following is a suggested procedure for getting started with debugging the
video bitstreams you have generated.

After a period of time, you will generate your own methodologies, but this is a
good starting point.

General Tips

Start debugging with short video sequences. It is easier to debug a shorter video
sequence than a longer one, so start debugging with shorter versions of your
compressed video sequences.

If you have to Trace out all the data of a whole video sequence into a Trace file,
this file will not be too (unmanageably) large.

Use the HexView. It is often useful to also view the video bitstream file in the
HexView provided within the MTS4EA, looking at the same point as the
displayed video or a printed trace.

To use the HexView, refer to the How to Use the MTS4EA section.

Overview

In general, it is better to follow the following order:

1. Alerts

2. Analysis/Trace/Parse Bitstream (with or without the HexView)
3. Analysis/Trace/Interpret

However, for some debugging it is more useful to use Trace/Interpret first,
followed by Parse Bitstream, if required, depending on the nature of the errors.

For each of these steps, use the appropriate procedure:

Alerts Debugging
1. Open the video sequence under test (using File/Open stream...)
2. The Alerts level is set to All when any video stream is opened.

3. If the syntax of the header of the bitstream is (reasonably) correct, then there
will not be any Error or Warning messages; in which case, proceed to step 5.
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If there are Error or Warning messages at this point, read the message
carefully, noting the position (byte address) and bit position given. (See How
to Use the MTS4EA for information on how to interpret the data provided in
these pop-up windows.) At this point, it is likely you will need to understand
the bits in the bitstream - go to Trace/Parse Bitstream Debugging below.

If there are no Errors or Warnings on File/Open, play the video sequence and
see if any Errors or Warnings occur. If they do not, go to Trace/Parse
Bitstream Debugging below.

If there are Errors and/or Warnings, stop playing the video, turn on the
Summary Tooltip (see How to Use the MTS4EA section) and play the video
again until it stops at the first Error/Warning.

Note the Frame number at which the Error/Warning occurs, and the other
data (or open multiple copies of MTS4EA), then go to Trace/Parse Bitstream
Debugging below.

Trace/Parse Bitstream Debugging

Procedure.

1.

If you know the frame number at which an Error or Warning occurs, set the
Frame Range to one frame before and one frame after the location of the
Error or Warning. (See Trace Enable, Frame range tab in the How to Use
the MTS4EA section).

Set the Trace filename and the maximum Trace File size (see How to Use the
MTS4EA section).

Set Parse Bitstream on and all other Trace functions off.

Turn Summary Tooltip on (icon) and play the video from the start; you can
stop the video as soon as it has passed the frame numbers to be captured.

Use View trace... to see the Trace file output.

You should see a Trace out file similar to that shown in the see How to Use
the MTS4EA section.

Search for Errors and Warnings (using the Find next button in the View
trace... window).

If there are no Errors or Warnings, it is a higher-level error. Go to
Trace/Interpret Debugging on page 7-13.

If there are Errors/Warnings, examine the bitstream data and the mnemonic
given on the right side of the trace file and relate this to the video standard
you are using to see if you can discover the problem.
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NOTE. It is very important to understand that the error may well have occurred
at some prior point in the bitstream. It could be that the error/warning reported
is the ripple effect result of some earlier incorrect value. This is usually the case
with an Out of Sync error.

For example:

"  |n MPEG-4, if using video_plane_with_short_header() (MPEG-4
standard section 6.2.5.2)

®"  And pei =1, then following this should be eight bits of a psupp field
(these can be repeated), followed by the gob_layer(),
gob_resync_marker (17 bits, 0000 0000 0000 0000 1)

"  However, if pei = 0, then the gob_resync_marker should follow directly

= Therefore if pei was set to 0 by accident, but there was a psupp field
inserted set to all zeroes, the bit pattern following pei would be:
0000 0000 0000 0000 0000 0000 1

®  This would appear to be an error in the gob_resync_marker (that is
because the 17" bit after pei=0 would not be set to 1)

10. Check that there are no elements of a standard being used that should not be
there. For example, if you are compressing data to H.263 baseline or MPEG-
4 short_header, search for: {263+} and {263 Ann} to find any H.263+
annexes used.

11. Check the three-letter codes in the square brackets used by MTS4EA and
reported in the trace output, such as [SC ], as given in Three-letter codes for
H.264/AVC on page 7-2, and that the three-letter code corresponds with the
relevant standard section.

Parse Bitstream example outputs. See also Parse Bitstream in the How to Use the
MTSA4EA section for more information.
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Q000 0000 0000 0001

Q000 0000 0000 0001 0000 0000 (Ox00000000,7)

{0x00000004, 7)

bit left-most

1 Bit pattern in bitstream, first

Starting bit position of the
mnemonic bitstream field,
where 7 = first bit in the byte
(left-most) and 0 = last bit
(right-most)

1007

0007, 7
0008, 7)
0008, 6)
0009, 6
0003, 59
0009, 1)

{0%00000004, 6)
{0x00000004, 2)
{0x00000004, 1)
{0x0000000E, 7)
{0x0000000E, 6)
{0%0000000E, 5)
{0x0000000E, 3)

%21

- {0x0000000D, 2)

{0x0000000D, 1)
{0x0000000D, 0)
{0x0000000E, 7)
{0%0000000F, 2)
{0x0000000F, 1)
{0%00000011, 4)
{0x00000011, 3)

{0000
{0x00
{0x000)

{0x%000|
nwnon

0011, 2)
011, 1)
011,03
0012, 73

feratl

i CHROMA FORIA
: LOW_DELAY

: VEV_PARAMETEHE
: VIDEO OBJECT |SHAPE
: MARFER_BIT
1 VOP_TINE_TNC_[RES
: MARFER_BIT
: FIZED
: MARFEE_§
: VIDEO OH
: MLREEE_§
: VIDEO OH
: MLREEE_§

: MPEG 4 START_CODE
: START CODE_PREFIX

: VWIDED GBJECT_LAYER START CODE
: RANDOM_ACCESS

: VIDED OBJECT TYPE_INDICATICH

IS OBJECT LAYER IDENTIFIER

: VIDEO VERID
: VIDEO PRICRITY

: ASPECT RATIO_INFO

: VOL_CONTROL_EMRAMETERS

Mnemonic in compression
standard for the bitstream field

INTERLACED

: OBMC_DISABLE
: SPRITE_ENAELE
: NOT 8_BIT

: QUANT_TYPE

Byte position in bitstream
(hexadecimal)

< LOLDTMTR A QUANT MAT

ANT_MAT
ANT_MAT

MPEG-4 example, at start of bitstream

Separation marker inserted by

MTS4EA

{0x00000020, 4)
{0x00000091, 4)
{0x00000092 , 4)

INTEFR_QUANT MAT
INTER_QUANT MAT
COMPLEXITY ESTIMATION DISAELE

[0 i it (0x00000092,3) RESWC_MARKER_DISABLE
Jem—iimm—t ol Dol Smnn st el i (Ox00000092 ,2) DATA PARTITIONED
0ooo 0ooo 0000 o000 0O00 0001 1011 D110 (0x00000093,7) @ WOP_START CODE
O0—— ———— ———— —mmm o e {0x00000097, 7) P_CODING TYPE
lomm mmmm mmmm e e e s {0x00000097, 5) DULC_TIME EASE
Iomm e e e e e {0=x00000097, 4} RFEF_EIT

0001 O-—— ———— ———— ——m— {0x00000097,3) P TIME INCR

lomm mmmm mmmm e e e {0x00000098, &) REKER_EIT

lomm mmmm s mmmm mmem e s e {0x0000 '

O10- ———— ———— —mmm o e {0x0000 HE
S arie BN ans M M et VOP start code

01l ———— ———— —mm o e e {0x0000 —

O e e e e e {0=x00000093, 1) AC_PRED

11— —m—m mmmm e s {0x00000099,0) CEPY

0000 0l-— ———— ———— ———— {0x00000094, &) DCT D _SIZE
0110 010- —=—= ———= ———— ———— ———— ———— [0x00000094,0) DC_RESID

10— ———m mmmm s {0x0000009E, 1) INTERL_ COEFF

[ i [(0x0000009¢, 7) SIGH

110- ———— ——mm e s [(0x0000009C, &) INTRL COEFF

MPEG-4 example, at start of VOP
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Standard: H 264-AYC, Emtended profile-level 2.1
Frame size: 352z288
Filesize: 844349 LBytes

gooo
gooo

(000000000,
(0=00000001.
(0=00000004 .,
(000000004,
(000000004,
(000000005,
(000000006,
(000000006
(0=00000006 .
(0=00000006 .
(000000007,
(000000008,
(000000008,
(000000008,
(000000008,
(0=00000009,
(0=00000009,
(000000004,
(000000008,
(Ox0000000C,
(Oz0000000C,
(0x0000000C,
(O0=0000000C,
(O=0000000C,
(Oz0000000C,

fNe-nnnnnnne

0000 0000 0000 0000 1000 00-- ——-— ———— [0x00000000, 7)
0000 D-—= === === ——mm ——mm oo 10x00000002, &)
0000 0000 ———= —=== === ———= ———— [0x00000002, 1)
T o o U A P [0x00000003, 1)
O [0x00000004, 1)
0110 1011 1000 1110 00-- ——-= ——== ———— [0x00000005, &)

OO0 000 ko R T T T (0x00000007, 4)
Oomm mmmm e e e e e e 000000008, 3)
e e e e e 000000008, 2)
0110 l——= ———— e mmmm e e e (0x00000005, 1
Ommm —mmm mm e e e e e [0x00000009, 4)
O1l— ——mm —mmm e e e (0=00000009,3)
Oomm mmmm e e e e e e 000000009, 0)
0110 ——== ———= ——mm e e e (0x00000004, 7)
0111 ———= ——mm e e e e (0x00000004, 3)
fomm e e e [0x0000000E, 7)
0011 00-= —=== ——== ———= ———— ——o o (0x0000000E, &

H.263 example, at start of bitstream

Trace/Interpret Debugging

. ZERQ_EYTE
. START CODE_PREFIX_ONE_3EYTES

. FOREIDDEN_ZERO_EIT

. WAL REF_IDC

. WAL_UNIT TYPE

. PROFILE_IDC

. CONSTRAINT SET0_FLAG

. CONSTRAINT SET1_FLAG

. CONSTRAINT SET2_FLAG

. RESERVED_ZERO _SEITS

. LEVEL_ IDC

. CEQ PARAMETER_SET ID

. LOGZ_MAX_FRAME_NUM_MINUS4

. PIC_ORDER_CHT_TYFE

. LOGZ_MAX_PIC_ORDER_CHT_LSE_MIN
. NUM_FEF_FRAMES

. GAPS_TN_FRAME_NUM_VALUE_ALLOVE
. PIC_WIDTH_IN_MES MINUSL

. PIC_HEIGHT IN _MAP UNITS_MINUS1
. FRANE_MES_ONLY FLAG

. MB_ADAFTIVE_FRAME, FIELD_FLAG

. DIRECT_8X8_INFERENCE_FLAG

. FRAME CROFEING FLAG

. VUT_PARAMETERS PRESENT_FLAG

. RESE_STOF_OME_EBIT

- BRCD AT TOHWEHT 7ERO BTT

: PICTURE START CODE
: START CODE

: TREF

: PTYPE:
: UFEP

: OFFTYFE
: MPFFTYFE
: CPM

: UUI

: PQUANT
: PEI

: MCBPC_I
: ATC

: CEFY

: COEFF

1-0O-ssi-doi-fpfr-sf

: SIGHN
: COEFF

Overview. This is the highest level of debugging; MTS4EA interprets the
bitstream and tries to tie it up with allowable values in the standards.

There are many occasions on which Trace/Pars

e Bitstream will not give an

error/warning but Trace Interpret will. For example:

= Parse Bitstream will find a bitstream field

permissible range of values

the data in the bitstream

There are times when it is useful to use both.

MTS4EA Compressed Video ES Analyzer User Manual

and check that it is in the

But Interpret will ensure that the value given is consistent with the rest of
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Procedure. The procedure for Trace/Interpret debugging is very similar to that for
Trace/Parse Bitstream:

1. If you know the frame number at which an Error or Warning occurs, then set
the Frame Range to one frame before and one frame after the location of the
Error or Warning. (see Trace Enable, Frame range tab in the How to Use the
MTS4EA section)

2. .Setthe Trace File name and the maximum Trace File size (see How to Use
the MTS4EA section).

3. Set Interpret on and all other Trace functions off.

4. Turn the Summary Tooltip on and play the video from the start; you can stop
the video as soon as it has passed the frame numbers to be captured.

5. Use View trace... to see the Trace file output.

6. You should see a Trace out file similar to that shown in the see How to Use
the MTS4EA section.

7. Search for Errors and Warnings (using the Find next button in the View
trace... window).

8. If there are Errors/Warnings/Out of Syncs, then examine the bitstream data
and the mnemonic given on the right side of the trace file and relate this to
the video standard you are using to see if you can discover the problem.

NOTE. It is very important to understand that the error may have occurred at
some prior point in the bitstream. It could be that the error/warning reported is
the ripple effect result of some earlier incorrect value. This is usually be the case
with an Out of Sync error.

For example:

®  |n MPEG-4, if using video_plane_with_short_header() (MPEG-4
standard section 6.2.5.2)

®  And pei =1 then following this should be 8 bits of a psupp field (these
can be repeated), followed by the gob_layer(), gob_resync_marker (17
bits, 0000 0000 0000 0000 1)

" However, if pei = 0 then the gob_resync_marker should follow directly

= Therefore if pei was set to 0 by accident, but there was a psupp field
inserted set to all zeroes, the bit pattern following pei would be:
0000 0000 0000 0000 0000 0000 1

®  This would appear to be an error in the gob_resync_marker (that is
because the 17" bit after pei=0 would not be set to 1)
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9. Check that there are no elements of a standard being used that should not be
there. For example, if you are compressing data to H.263 baseline or MPEG-
4 short_header, search for: {263+} and {263 Ann} to find any H.263+

annexes used.

10.

Check the three-letter codes in the square brackets used by the MTS4EA and

reported in the trace output, such as [SC], as given in Three-letter codes for
H.264/AVC on page 7-2, and that the three-letter code corresponds with the

relevant standard section.

Interpret example outputs. See also Interpret in the How to Use the MTS4EA

section for more information.

(0x00000000,7) [SC ] {MP4} MPEG-4 Start Code = Ox MPEG-4 Standard names
(0x00000004,7) [8C ] (MP4} start_code_prefixn
(0%00000007,7) [VOL] (MP4} video object_laye st for these parts of the
(0x00000009,6) [VOo ] {MP4} is_wvisual_cbject_identifis .
(0x00000009,5) [vo ] (MP4} visual object verid = 0z0 | Ditstream
(000000009, 1) [vo ] {MP4} wvisual_cbject_prierity = 0
(0x0000000A, &) [VOL] {MP4} aspect ratio =1
(0x0D00000A, 2) [VOL] (MP4} wol control_parameters are on
(0x0000000A, 1) [vOL] (MP4} chroma_ format 4:2:0
(0x0000000B,7) [VOL] (MP4} low delay = 1 (l=no B-WOPs)
[vOL] {MP4} nocols = 352, norows = 288
(0x000p0011, 2) [VOL 4} sprite_enable = 0
(0x000p0011, 0) [VOL] (MP4] Tior=Selit = 0
v [VOL] (MP4} quant type = S E l I- fth
. iy . VOL] {MP4} load_intra quant_mat = ee X ana Ion 0 ree-
Bitstream position in [VOL] (M4} intra quant mat = 8 P
VOL] {MP4} intra quant_mat = 8 -
bytes from the start of [VOL] (MP4} intra quant mat = § letter codes on pages 7-2
the bitstream file and following
(hexadecimal value).
See page 7-6
MPEG-4 Example, at start of bitstream
Bit position where the value starts
(7=left-most; O=right-most). See
Explanation of Bit/bit start on page 7-6
(0xO0OpO0S1,4) [VOL] {MP4} nonintra quant mat = 16
(0x0ODOpO0SE,3) [VOL] {MP4} resync warker disable = 0
(0x000pO0sSz,2) [VOL] {MP4} data partitioned = 0
(0x0O00000593,7) [3C ] {MP4} wvop start code found (should be OxE6) = Oxbg
(0x0O0000057,7) [VOP] {MP4} wvop coding type = 0
(0x00000057,5) [VOF] {MP4} modulo time base
(0x0O0000057,3) [VOF] {MP4} vop time increment = Z
[0x000000S8,4) [VOL] {MP4} intra dc vle thr = 15
(0x00000099,3) [GOB] Ztart of GOB no. O0; no. MBs = 22

MPEG-4 example, at start of VOP
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Standard: H.284-AVC, Extended profilesLevel 2.1
Frame =ize: 352x288
Filesize: 844349 kBytes

================================ Frgng=] ================================
(0=z00000000,7) [BSH zero_byte = 0=00
(O0=x00000001,7) [EBSH start_code prefix one 3bytes = 0=x000001
(0=00000004,7) [MHAL forbidden_zero bit = 0
(0=x00000004.6) [HAL nal_ref_idc = 3 : Reference slice or SPS or FPS
(0=x00000004,4) [NAL] nal_unit_type = 7 : Seguence Parameter Set (SP5)
(0=x00000005.7) [SPS] profile_idc = 88 © Extended profile
(0=x00000006,7) [SPS constraint_setl_flag = 0 : Hay or may not ocbey A4.2.1 constra3
(0=00000006.6) [SPS constraint_setl _flag = 0 : May or may not cbey 4.2.2 constra3
(0=00000006.5) [SPS constraint_set?_flag = 0 : May or may not cbey 4.2.3 constra:
(0=00000006.4) [SPS reserved_zero_Sbhits = '00000°
(0=x00000007.7) [SPS level_ide = 21 @ Lewel 2.1
(0=00000008,7) [SPS zeq paranster =et_id = 0 (bitstream walues: length=1 bits. =e¢
(0=00000008.6) [SPS log?_max_frame num_minusd = 4  HazxFrameNum = 256 (bitstreamn
(0=00000008.1) [SPS pic_order_cnt_type = [0
(0=00000008.0) [SPS log?2_max_pic_order_cnt_lsh minus4 = 4 : MaxPicOrderCntLsh = &
(0=0000000%,3) [SPS numn_ref_frames = 1 (bitstream values: length=3 bit=s. num_ref_
(0=0000000%,0) [SPS gaps_in_frame_num_walus_allowed_flag = 0
(0=0000000&4,7) [SPS pic width_in mbs minusl = 21 : PicWidthInMbs = 22; PicWidthIr
(0=x0000000B.6) [SPS pic_height_in map units minusl = 8 : PicHeightInMaplnits = 9;
(0=0000000C,7) [SPS frame_mbs_only_flag = 0 : Pictures may be coded frames or coc
(0=x0000000Z, 6% [SPS nb_adaptive frame_field flag = 0 : Ho switching between frame
(0=x0000000Z,5) [SPS] direct_8=z8_inference flag = 0
(0=x0000000C, 43 [SPS] frame_cropping flag = 0 : Frame cropping offset paramsters az
(0=x0000000Z, 33 [SPS vui_paranseters_present_flag = 0 : Annex E YVUI paramnsters are
(0=0000000C,2) [SPS rb=p trailing bits = '100°
(0=0000000D,7) [BSH zero_byte = 0=z00
H.264/AVC example, at start of byte stream

(0x00000000,7) [PL ] {263} PICTURE_START_CODE

(0x00000002,1) [VP3] temporal reference (MP4) / TREF (263) = 0: Cumul. skip = 255

{0x00000003, 1) [VPS] 1-O-ssi-dci-fpfr-sf£ (MP4) / PTYPE

(0x00000004,1) [PL ] {2634} UFEP is 1 H263 standard names for

(0x00000005,6) [PL ] {263+ OPFTYPE is Oxla=38

(0x00000007,4) [PL ] {263+ MPPTE—T=0=T these parts Of the bltstream

[PL ] {2634} Intra picture

[FL ] {2634} rounding type is O

[inf] picture size is CIF (3)

[PL ] {263 annex D} wmv _mode is on

] {£63 annex F} ap _mode is on

] {263 annex I} aic _mode is on

] {263 annex J} df mode is on

[PL ] {263 annex &} aiv_mode is on

] {263 annex T} use Annex T is on
(0x00000008,3) [PL ] {263+ CPE =0

(0x00000005,1) [PL ] {263+) PQUANT = Oxd
(0x00000009,4) [VP3] pei =0

(0x00000002,4) [GOB] Start of GOB no. 0; no. MEs = 22
(0x00000002,3) [ME ] ME =0; GOBE= O

(0x00000009,3) IME ] mchpe i = 3
[ME ] METYFE = 3
[ME ] cbhpc (MP4) / CEPC (263) 0=3

63 annex L} aic type

oo
o

py (MP4) / CEPY (263)

See Explanation of F-0; GoE-0

bing intra tcoeffs

three'/etter COdes [LC table: Last=1; Run~0; Level=-1; table index=53
starting on pages 7-2.

Oxe

H.263 example at start of bitstream
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Appendix A: Decoder Plugins for MTS4EA

This section covers use of MTS4EA decoder Plugins.

Purpose of MTS4EA Decoder Plugins

The MTS4EA Decoder Plugins allow the advanced user to substitute various
elements of MTS4EA decoder with custom/alternate elements.

There are a number of reasons why you may want to do this:

®  There are various divergences between the outputs of different decoders due
to rounding errors or different floating-point arithmetic used, because the
video standards do not completely define these. The differences given mean
that the output given by the MTS4EA - particularly using the YUV output in
batch mode (see Command Line/Batch Mode in the How to Use the
MTSA4EA section for more information) - cannot be exactly compared with
the output from another decoder. By being able to substitute a user’s own
part of the codec for that section of the decoder, the YUV outputs generated
should exactly match those of the user. See idct Plugin on page A-4 for
an example.

®  Sometimes the video standard has errors and differs from common
implementations. Many implementations differ from the standard in this
way. See gs Plugin on page A-4 for an example.

= Sometimes it is useful to be able to use the MTS4EA function within your
own decoder, to guarantee that numerically identical results are output by
the MTS4EA decoder and your own.

NOTE. The DLLs provided by Tektronix are provided and licensed solely for the
purposes of test and may NOT be redistributed under ANY circumstances.

Support of Decoder Plugins

Use of the Decoder Plugins assumes a considerable and detailed understanding of
the video standard(s) concerned, as well as a thorough understanding of how to
write Windows DLLs, and are provided for use by advanced developers only.

NOTE. Other than the documentation provided here and in the files provided on
the CD in the folder of the Decoder Plugins, no technical support will be
provided to a developer in developing their own Decoder Plugin.
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Decoder Plugin File Layout on the CD

All the Decoder Plugins are on the CD in the folder: \Decoder plugins

Below this are three folders:

\bin : contains the DLLs

\docs : contains the documentation

\include :contains the .h files to include in your programs
bin folder

Below this folder are the DLLs provided by the MTS4EA. The DLLs are
organized in their own folders.

Where a DLL is not dependent upon a particular video standard, this folder
resides directly below the bin folder. Where there are standards-dependencies,
then the DLL folders reside below the folder of the standard concerned.

Examples are:

Folder Files Description

\Decoder plugins\bin\idct\ vpldct.dll IDCT DLL file
vpldct.exp } export LIB files to link to
vpldct.lib } the IDCT DLL

\Decoder plugins\bin\mpeg4\gmc vpGme.dll GMC (Global Motion

Compensation) DLL file

vpGme . exp } export LIB files to link to
vpGme. Fib }the GMC DLL

\Decoder plugins\bin\mpeg4\gs vpQs.dll Quarter Sample (QS) DLL file
vpQs.-exp } export LIB files to link to
vpQs.lib }the QS DLL

docs folder

This contains the documentation for each supplied DLL.
To view the documentation, open the file: index._html using a browser.

The API to the DLLs, file lists, structures, data fields and globals are all accessed
by clicking on the related links.
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include folder

This folder contains all the . h files that contain the declarations of the interface
for each plugin.

For each plugin, only one include is required: that is for the related DLL For
example, for the IDCT plugin, only the vpldct.h file needs to be included in
your own source files.

NOTE. Any other . h files that are listed in the include folder, and which are
also needed by the included . h file, will be included within the . h file.

An example of this is the “vpldct.h’, which includes ‘MTS4EA.h’.

Format for Generating Decoder Plugins

The Decoder Plugins were written using Microsoft Visual C 6.0.
The Plugins are all Microsoft Windows DLLs.

The only versions of Windows supported are given in the Software, Hardware,
and User Prerequisites section.

NOTE. No other development tools or variants to these are supported for the
Decoder Plugins.

Use of Decoder Plugins

To use a specific Plugin, copy it from the plugin folder to the folder where the
MTSA4EA executable is (typically C:\Program
Files\Tektronix\MTS4EA\).

There will already be a DLL of the same name within the MTS4EA executable
folder; the copied Plugin should overwrite this.

As delivered, all the Plugins that are in the MTS4EA executable folder are
MTS4EA variants of these.
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Decoder Plugins Provided

A-4

idct Plugin

This allows you to substitute your own IDCT function instead of using the one
provided with the MTS4EA.

By using the same IDCT function in the MTS4EA and in your own decoder, the
YUV outputs from the MTS4EA should be numerically identical to the YUV
outputs provided by your own decoder.

gs Plugin

The MPEG-4 standard (Reference [1], see Compression Standards and File
Types section) specifies the recommended method for calculating quarter sample
accuracy predicted blocks (relating to motion vectors). However, the standard is
nonoptimal in the way that these are calculated (for example introducing more
rounding errors than necessary) and is not as clear as it might be. Consequently,
common implementations of the quarter sample functions implement the
calculations slightly differently (typically in a different order) to that given in the
standard.

The Microsoft reference decoder (Reference [7], see Compression Standards and
File Types section), although it is (theoretically) normative, is one such
implementation that does not actually implement the quarter sample calculations
in accordance with the standard; it takes a better approach.

There has been some debate about this within the MPEG committee, and the
prevailing conclusion seems to be that the Microsoft implementation may be the
preferred version and that the standard should at some point be changed to reflect
this.

The MTSA4EA uses the version as specified in the standard, and the MTS4EA
will continue to track the standard and so will change only if the standard is
changed. However, you can substitute your own quarter sample Plugin DLL, to
use your own or emulate the one used by Microsoft.

gmc Plugin

This allows you to substitute your own GMC (Global Motion Compensation)
function instead of using the one provided with the MTS4EA.

The Microsoft reference decoder software (Reference [7], see Compression
Standards and File Types section) differs from the MPEG-4 standard
(Reference [1], see Compression Standards and File Types section) in several
respects, for example, rounding differences and differences in coordinate
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calculations. This means that the results of the YUV outputs from a Microsoft
decoder will be different than the standard if GMC is used. (These differences are
reflected in the Microsoft encoder, so that the Microsoft software is self-
consistent.) There is no indication from the MPEG-4 committee of any planned
change in the standard. This is simply a variance between the standard and the
reference software.

MTSA4EA follows the standard. However if you want to follow the Microsoft

version of the implementation of GMC or use your own, then you may substitute
your own GMC DLL.
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Appendix B:Tests of MTS4EA

This section covers a report on the MTS4EA tests of the MPEG-4 Normative
bitstreams and Donated bitstreams (see Compression Standards and File Types
section).

Tests with MPEG-4 normative and donated hitstreams

Many of the MPEG-4 Normative bitstreams and Donated bitstreams have errors:
some of these errors are clear non-conformance to the standard; others are errors
in the data encoded in the bitstreams.

Also, in a number of cases, the Microsoft reference decoder software will not
decode these bitstreams at all or does so incorrectly.

These divergences are listed below. Many of them are recognized and
documented by the MPEG committee as errors, but they have yet to be corrected
in the Standard and/or bitstreams and/or Microsoft reference decoder software.

Notes on versions used:
= MTS4EA: v2.0.0.0

=  Microsoft reference software: FDAM1-2.3-001213 version 2 dated July 3rd
2000 (note: this reference software has been updated since these tests, so the
current reference software may behave differently)

=  MPEG-4 Normative ISO bitstreams: dated 05/11/2001, see Compression
Standards and File Types section

= MPEG-4 Donated bitstreams: referred to in section 4.5.8 in document
N3067 dated 1999-03-18; streams dated 14/07/2000, see Compression
Standards and File Types section

n/a = not applicable
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Bitstreams: Normative IS0

B-2

Stream name

Decodes with ?

Notes

vcon-gel n/a Interlace not allowed in Simple Profile

vcon-ge2 n/a Interlace not allowed in Simple Profile

vcon-ge3 n/a Interlace not allowed in Simple Profile

vcon-ge4 n/a Interlace not allowed in Simple Profile

vcon-ge6 n/a Interlace not allowed in Simple Profile

vcon-ges n/a OBMC not allowed in Simple, Advanced Simple, or Main
Profiles

vcon-gel0 n/a Interlace not allowed in Simple Profile

vcon-gell nla Interlace not allowed in Simple Profile

vcon-gel2 n/a Interlace not allowed in Simple Profile

vcon-gel3-L1 Yes

vcon-gel3-L2 Yes

vcon-gel3-L3 Yes

vcon-geld n/a OBMC not allowed in Simple, Advanced Simple, or Main
Profiles

vcon-gel6-L1 Yes MS reference software cannot decode

vcon-gel6-L.2 Yes MS reference software cannot decode

vcon-gel6-L3 Yes MS reference software cannot decode

vcon-gel8 n/a Interlace not allowed in Simple Profile

vcon-gel9 n/a OBMC not allowed in Simple, Advanced Simple, or Main
Profiles

vcon-ge23 n/a Interlace not allowed in Simple Profile

vcon-ge24 n/a OBMC not allowed in Simple, Advanced Simple, or Main
Profiles

vcon-ge25 n/a OBMC not allowed in Simple, Advanced Simple, or Main

Profiles
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Bitstreams: Donated \ I-VOP

Stream name

Decodes with ?

Notes

hit000.m4v Yes Single frame. Time listed incorrectly in MPEG-4 part 4:
time is actually 33 ms (vop_time_increment = 30).
jvc000.m4v Yes
mit000.m4v Yes Uses error resilience tool (data partitioning)
mit001.m4v Yes Uses error resilience tool (resynchronization)
mit002.m4v Yes Uses error resilience tool (resynchronization)
mit003.m4v Yes Uses error resilience tool (resynchronization)
mit004.m4v Yes Uses error resilience tool (data partitioning)
mit005.m4v Yes Uses error resilience tool (data partitioning)
mit006.m4v Yes Uses error resilience tool (data partitioning)
san000.m4v Yes
san001.m4v Yes

Bitstreams: Donated \ Overall

Stream name Decodes with ? | Notes

hit016.m4v Yes

hit017.m4v Yes Visible artifacts are in bitstream (plays the same with MS
software)

hit018.m4v Yes

hit019.m4v Yes

hit020.m4v Yes

hit021.m4v Yes

hit022.m4v Yes

hit023.m4v Yes

hit024.m4v Yes

mit030.m4v Yes

mit031.m4v Yes Uses error resilience tool (data partitioning)

MTS4EA Compressed Video ES Analyzer User Manual

B-3



Tests of MTS4EA

Bitstreams: Donated \ Short Header

Stream name Decodes with ? | Notes

hit031.m4v Yes

hit032.m4v Yes Visible errors but these are encoded in the bitstream (MS
software plays the same)

hit033.m4v Yes

hit034.m4v Yes

hit035.m4v Yes MPEG committee reports that MS software fails to
decode (not tested)

hit036.m4v Yes Not short_header compliant as Pspare is sent (H.263+
compliant)

hit037.m4v Yes

hit038.m4v Yes

hit039.m4v Yes

hit040.m4v Yes

jvc022.m4v Yes

jve023.m4v Yes

jvc024.m4v Yes

jvc025.m4v Yes

mit020.m4v Yes

mit021.m4v Yes MPEG committee reports that MS software fails to
decode (not tested)

mit022.m4v Yes MPEG committee reports that MS software fails to
decode (not tested)

mit023.m4v Yes MPEG committee reports that MS software fails to
decode (not tested)

mit024.m4v Yes MPEG committee reports that MS software fails to
decode (not tested)

san021.m4v Yes

san022.m4v Yes Poor frames are encoded in bitstream (MS software plays
the same)

san023.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san024.m4v Yes Non-smooth motion is encoded in bitstream (MS software

plays the same)
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Bitstreams: Donated \ P-VOP

Stream name

Decodes with ?

Notes

hit001.m4v Yes Some visible errors, for example, frame 1, GOB 2, MB 15
block Y3 but these are in bitstream (MS software plays
the same)

hit002.m4v Yes Some visible errors, for example, in frame 2, GOB4, MB 1
and in frame 3 - several MBs down left side, for example,
MB 0 at GOB 14, 15, 16 - these are errors in the encoded
bitstream (MS software plays the same)

hit003.m4v Yes Errors in hitstream, for example, in MB 0 GOB 6 frame 4.
It seems that MV's were not correctly calculated in
encoded stream. (MS software plays the same)

hit004.m4v Yes

hit005.m4v Yes Some visible artifacts in bitstream (MS software plays the
same)

hit006.m4v Yes

hit007.m4v Yes

hit008.m4v Yes

hit009.m4v Yes

hit010.m4v Yes

hit011.m4v Yes

hit012.m4v Yes

hit013.m4v Yes

hit014.m4v Yes

jvc001.m4v Yes

jvc002.m4v Yes

jvc003.m4v Yes

jvc004.m4v Yes

jvc005.m4v Yes

jvc006.m4v Yes

jvc007.m4v Yes

jvc008.m4v Yes

jvc009.m4v Yes

jvc010.m4v Yes

jvc011.m4v Yes

jvc012.m4v Yes

jvc013.m4v Yes
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B-6

Stream name

Decodes with ?

Notes

jve014.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

jvc015.m4v Yes

jvc016.m4v Yes

jvc017.mdv Yes

jvc018.m4v Yes

jvc019.m4v Yes

jvc020.m4v Yes

jvc021.m4v Yes

mit007.m4v Yes Syntax error in bitstream: video_object_type_indicator is 0
at byte: 8. hit start=0. This is defined as a RESERVED
value (MPEG-4 std. p.110 Table 6-10). Plays this stream,
assuming it is Simple Profile (an Error message is given
to this effect)

mit008.m4v Yes

mit009.m4v Yes Visible artifacts are encoded in bitstream (MS software
plays the same)

mit010.m4v Yes Uses error resilience tool (data partitioning)

mit011.m4v Yes Visible artifacts are in bitstream, for example, frame 4
halo above head in GOB 0 MBs 3,4,5 and poor MBs with
hand movement, for example, frame 4, GOB,MB: 10,8
11,8 (MS software plays the same)

mit012.m4v Yes Uses error resilience tool (data partitioning)

mit013.m4v Yes Uses error resilience tool (data partitioning). Stream not
decoded correctly by MS software - occasional green
lines in some MBs

mit014.m4v Yes Uses error resilience tool (data partitioning)

mit015.m4v Yes Uses error resilience tool (data partitioning)

mit016.m4v Yes Uses error resilience tool (data partitioning)

mit017.m4v Yes Uses error resilience tool (data partitioning)

mit018.m4v Yes Uses error resilience tool (data partitioning)

mit019.m4v Yes

san002.m4v Yes

san003.m4v Yes

san004.m4v Yes

san005.m4v Yes Non-smooth motion is encoded in bitstream (MS software

plays the same)
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Stream name

Decodes with ?

Notes

san006.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san007.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san008.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san009.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san010.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san011.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san012.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san013.m4v Yes

san014.m4v Yes

san015.m4v Yes Graininess, visible artifacts, and intermediate lower
resolution frames are encoded in the bitstream (MS
software plays the same)

san016.m4v Yes Visible artifacts and intermediate lower resolution frames
are encoded in the bitstream (MS software plays the
same)

san017.m4v Yes

san018.m4v Yes

san019.m4v Yes

san020.m4v Yes
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Bitstreams: Donated \ Error

B-8

Stream name

Decodes with ?

Notes

hit025.m4v Yes Use of resync markers
hit026.m4v Yes Use of resync markers
hit027.m4v Yes Uses error resilience tool (data partitioning)
hit028.m4v Yes Uses error resilience tool (data partitioning)
hit029.m4v Yes Uses error resilience tool (data partitioning)
hit030.m4v Yes Uses error resilience tool (data partitioning)
mit025.m4v Yes Use of resync markers
mit026.m4v Yes Use of resync markers
mit027.m4v Yes Uses error resilience tool (data partitioning)
Poor quality picture (MS software plays the same)
mit028.m4v Yes Uses error resilience tool (data partitioning)
mit029.m4v Yes Uses error resilience tool (data partitioning).

Artifacts in frames 5 and 6 are errors in the encoded
bitstream: seems to be motion vectors incorrectly
calculated when the stream was encoded (MS software
plays the same)
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AC coefficient

Annex

B-VOP

Backward motion vector

Backward prediction

Bitstream

Block

Buffer analysis

Coded Block Pattern (cbp)

Coefficients

CSV file

DC coefficient

MTS4EA Compressed Video ES Analyzer User Manual

Any DCT coefficient for which the frequency in
one or both dimensions is non-zero

The optional methods of coding allowed in
H263+

A VOP that is coded using motion compensated
prediction from past and/or future reference
VOPs

A motion vector that is used for motion
compensation from a reference VOP at a later
time in display order

Prediction from the future reference VOP

A compressed data entity where each binary
digit has a specific meaning that is defined by
the compression standard

An 8-row by 8-column matrix of samples, or 64
DCT coefficients (source, quantized or
dequantized)

Analysis of use of processor, memory and/or
other resources by a particular video decoder
standard

A word used in compression to identify which
blocks of a MacroBlock are coded

The Discrete Cosine Transform transforms data
from a spatial domain (pixels or pixel
differences) into the frequency domain, because
it makes the data easier to compress. In the
standards used here, transforms turn a block of
8x8 pixel data (or pixel differences) into a block
of 8x8 transform coefficients

A file format which contains data separated by
commas (Comma Separated Variable)

The DCT coefficient for which the frequency is
zero in both directions
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Glossary-ii

DCT

DCT coefficient

Dequantization

Filter

Frame

Forward motion vector

Forward prediction

Global Motion Compensation

GMC

GOB

Histogram

I-VOP, intra-coded VOP

Intra coding

MacroBlock, MB

Discrete Cosine Transform - the mathematical
transform that all these compression standards
use as their basis

Amplitude of the specific DCT basis function

Process of rescaling the quantized DCT
coefficients after their representation in the
bitstream has been decoded and before they are
presented to the inverse DCT

A mathematical transform designed to remove
certain frequencies from a signal. Here mainly
used either within the coding loop (as in H.261)
to try and avoid some of the coding artifacts and
reduce bit-rate, or used as a post-process to
improve the subjective quality

An individual picture from a video sequence

A motion vector that is used for motion
compensation from a reference frame VOP at an
earlier time in the display order

Prediction from a past reference VOP

Use of global spatial transformation to improve
the efficiency of the prediction of sample values
by providing offsets into the past reference
VOPs containing previously decoded sample
values that are used to form the prediction error

Global Motion Compensation

Group Of Blocks - an entity defined within some
of the standards in order to subdivide a frame
into more manageable units

A graph of the frequency of occurrence of a
variable

A VOP coded using information only from itself

Coding of a MacroBlock or VOP using
information only from that MacroBlock or VOP

Basic coding unit of the standards used in this
program. It consists of four blocks of 8x8
luminance data (arranged in a 16x16 manner)
together with the two chrominance components
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MacroBlock Type

Mode

Motion Vector

Motion compensation

Motion estimation

Parse Bitstream

Quantizer

Quantization matrix

Quantized DCT coefficients

Quantizer scale

Slice
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U and V, which are also 8x8 blocks, but which
cover the same area of the picture as the 16x16
luminance pixels - part of the compression is
that chrominance can be sampled at a lower
frequency than luminance

The mode, according to the Standard, in which
the MacroBlock is encoded

Classification of the coding type of the
MacroBlock

Two-dimensional vector that points from the
current MacroBlock to an area in the previous
frame that is used to predict the current data

Use of motion vectors to improve the efficiency
of the prediction of sample values, where the
motion vectors provide offsets into the past
and/or future reference VOPS containing
previously decoded sample values that are used
to form the prediction error

Process of estimating motion vectors during the
encoding process

The process of parsing a bitstream into the
constituent words that are allowed within the
standard

The discrete value that is used to reduce the
amount of information present in the DCT of a
block. It can vary from 1 to 31 in most
standards, where 1 is the finest level (most
accurate coding) and 31 is the coarsest level
(least accurate coding)

Set of sixty-four 8-bit values used by the
dequantizer

DCT coefficients before Dequantization,
represented in variable-length coded form in the
bitstream

Scale factor coded form in the bitstream and
used by the decoding process to scale the
dequantization

A subdivision of a picture that is used as a unit
of encoding, as used in H.263 and MPEG-2
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SEI Supplemental enhancement information

VOP Effectively a frame of video (MPEG-4)
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3

3GPP files, 5-20

close video after opening, 6-33
example files, 6-41

extract video, 6-25

opening video files, 6-20

save video after opening, 6-33
tracks within, 6-20

view file structure, 6-184

3-letter codes

A

H.263, 7-4

H.264/AVC, 7-2

MPEG-2, 7-4

MPEG-4, 7-4

used in Trace debugging, 7-2

A/V Delay

enable, 6-227
view, 6-227

A/V Delay stream

example files, 6-43

ADTS streams

example files, 6-42

Alert log

address, 6-252

alert filter, 6-253

class, 6-252

configure alerts icon, 6-251
decode frame number, 6-252
details, 6-252

display frame number, 6-252
filter icon, 6-251

highlighting in step-back buffer, 6-255
icons & column titles, 6-251
ID number, 6-252

level, 6-251

right-click pop-up menu, 6-257
seeing details of alerts, 6-254
showing/hiding, 6-253

title, 6-252

view, 6-251

view alerts icon, 6-251
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Alerts

3-letter codes, 7-2

abort, pause, continue, 6-244

alert log, 6-251

configuration alert window, 6-250
configure, 6-248

debugging, 7-9

description of levels, 6-246

during seek forwards/backwards, 6-242
enable/disable specific, 6-249

error, 6-247

fatal, 6-246

goto, 6-244

in bitstreams with B-VVOPs/B-frames, 6-240
info, 6-248

levels, 6-238

one/more disabled (status bar), 6-258
skip this/skip all, 6-243

status bar indication, 6-258
summary section, 6-240
synchronized views, 6-244

top section, 6-239

warning, 6-247

Alerts menu, 6-237

Alt menu keys
activating, 6-281

Analysis
PSNR, 6-165

Analysis options
Audio trace, 6-203
frame range, 6-204
Applications, 2-1
content distribution, 2-1
content transmission, 2-1
equipment manufacturers, 2-1

ASF files
close video after opening, 6-33
example files, 6-42
extract video, 6-25
format, 5-11
opening video files, 6-20
save video after opening, 6-33
tracks within, 6-20
view file structure, 6-184
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Audio C
Audio waveform view, 6-19, 6-124
toolbar icons, 6-126, 6-127 Cache, 6-242
audio-video synchronization, 6-51 Colors
broken audio, 6-49 MacroBlock overlays, 6-103
file formats, 5-19 Command line mode
mute, 6-19, 6-69 example, 6-289
standards references, 5-21 introduction, 6-283
standards supported, 5-9 options, 6-1, 6-286
synchronize audio, 6-26, 6-52, 6-69 running THE MTS4EA in, 6-283
Audio files Ctrl keys
opening Ctrl+Tab to switch windows, 6-259
elementary streams, 6-19 list, 6-280
Audio Trace
enable, 6-203 D
options, 6-203 Debugging
view, 6-215 3-letter codes, 7-2
B alert pop-up, 6-239
alerts, 7-9
Batch mode bit/bit start, explanation of, 7-6
introduction, 6-283 codes used in Trace & Alerts, 7-1
options, 6-1, 6-286 how THE MTS4EA checks syntax, 7-7
running THE MTS4EA in, 6-283 main tools, 7-8
use of example sequences, 6-284 Parse bitstream, 6-207
use of YUV example sequences, 6-284 procedure, 7-9
B-frame tips, 7-9
pop-up alert timing/position, 6-240 Trace, interpret, 7-13

Trace, parse bitstream, 7-10
Decoder cache, 6-60
Decoder options

Blind fast backward, 6-56
Blind fast forward, 6-54
Buffer analysis

audio, 6-67
alerts, 6-190 '
controls, 6-192 ge;g?r’alé_fsglfs 0
H.264/AVC, 6-193 H.264/AVC, 6-62
limits, 6-189 MPEG-2 6-61
measuring values, 6-188 ’

MPEG-4, 6-62
MPEG-2, 6-191 ten-back buffer. 6-60
MPEG-4, 6-191 Step-back butter, o=

uncompressed video, 6-63

MPEG-4 & MPEG-2, 6-191 video, .53, 6-57. 660

scroll bar area, 6-190

toolbar icons, 6-187 Decoder plug-ins

VBV, VCV, VMV, 6-186 ng, A-4

X (horizontal) scale, 6-189 idct, A-4

Y (vertical) scale, 6-189 purpose, A-1
B-VOPs gs, A-4

backward motion vectors, 6-90 use of, A-3

decode vs display frame number, 6-80 DVD, 5-13

motion vector overlay, 6-98, 6-100
pop-up alert timing/position, 6-240
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E

edit
audio, 6-231
video, 6-231

Error resilience
data partitioning, 5-6
info from MB tooltip, 6-87
resync markers, 5-6
reversible VLC, 5-6

Example files, 6-37
3GPP, 6-41
A/V Delay stream, 6-43
ADTS streams, 6-42
ASF files, 6-42
fidelity analysis using, 6-43
H.263, 6-40
H.264/AVC, 6-38
MP4, 6-40
MPEG-2 Program Streams, 6-41
MPEG-2 Transport Streams, 6-42
MPEG-4, 6-39
use in batch mode, 6-284
VC-1, 6-39

F

Fast backward, 6-56
Fast forward, 6-53
Fidelity
analysis using example files, 6-43
average per MacroBlock, 6-113
frame rate, 6-165
frame Trace, 6-152
header skip, 6-165
MacroBlock Trace, 6-152
MAD, 6-166
MAD (Mean Absolute Difference), 6-165
metric, 6-165
MSE, 6-166
MSE (Mean Square Error), 6-165
overlay, 6-109
per MacroBlock, 6-109
PSNR (255 signal range), 6-166
PSNR (255), 6-165
PSNR (ITU-R BT.601), 6-165
reference file, 6-163
RMSE, 6-166
RMSE (Root Mean Square Error), 6-165
SAD, 6-167
SAD (Sum Absolute Difference), 6-165
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Fidelity analysis
icons toolbar, 6-197
metrics available, 6-199
PSNR etc., 6-196
summary tooltip, 6-81, 6-83
video enable, 6-109, 6-113, 6-152, 6-162
view, 6-196
File formats
3GPP container files, 5-12
3GPP files, 5-20
ASF container files, 5-11
audio, 5-19
H.263, 5-17
MP4 container files, 5-11, 5-20
MPEG-2
PES files, 5-19
Program Stream files, 5-19
Transport Stream files, 5-19
MPEG-2 DVD, 5-13
MPEG-2 PES, 5-13
MPEG-2 Program Stream, 5-13
MPEG-2 Transport Streams, 5-12
MPEG-2 VOB, 5-13
RCV files, 5-11
video, 5-11
File menu, 6-15
Find
skip to frame type/number/time, 6-56
Frame range
Graph, 6-110, 6-154
indicator on status bar, 6-106, 6-112
Trace, 6-137, 6-204

G

Global Motion Compensation, See GMC

GMC
decoder plug-in, A-4
indicator from MB tooltip, 6-88
support for, 5-6

Graph
average quantizer, 6-158
bits per coded MacroBlock, 6-156
bits per MacroBlock, 6-155
DCT frequency, 6-159
frame range, 6-110, 6-154
Intra coded frequency, 6-161
MacroBlock coding frequency, 6-160
motion vectors per MacroBlock, 6-157
video enable, 6-7, 6-153
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H

H.263
3-letter codes used in Trace, 7-4
decoder options, 6-61
example files, 6-40
file format, 5-17
MacroBlock types, 6-97
segments, 6-107
standards supported, 5-8
Trace interpret example, 6-144
Trace MB row summary, 6-146
Trace parse bitstream example, 6-142

H.264/AVC
3-letter codes used in Trace, 7-2
Baseline Profile, 5-3
Buffer analysis, 6-193
cropping rectangle, 6-77
decoder options, 6-62
example files, 6-38
Extended Profile, 5-3
FRExt, 5-3
High Profile, 5-3
HRD buffer analysis, 6-186
Hypothetical Reference Decoder, see

H.264/AVC:HRD buffer analysis

MacroBlock tooltip Pred Ln MV, 6-91
MacroBlock tooltip Sub-MB n Pred Ln MV, 6-91
MacroBlock types, 6-88, 6-95
MacroBlock types color key, 6-278
Main Profile, 5-3
Profiles & Levels, 5-2
slices, 6-108
tools, 5-3
Trace interpret example, 6-144
Trace MB row summary, 6-146
Trace parse bitstream examples, 6-142
transform levels, 6-149
video Byte Stream format, 5-15

Help
license manager, 6-270
PDF tutorials, 6-270
PDF user manual, 6-269
topics (F1), 6-269

Help menu, 6-269

HexView
bytes per line, 6-179, 6-221
convert hex to decimal, 6-183, 6-225
find absolute address, 6-181, 6-223
find binary, hex, ASCII, 6-182, 6-224
find next relative address, 6-182

Index-vi

find next/previous, 6-224

find previous relative address, 6-182
find relative address, 6-182, 6-224
highlighting a section, 6-181
introduction, 6-176

parts of window, 6-177, 6-220
right-click pop-up menu, 6-180, 6-222
settings in Window menu, 6-264, 6-266
wildcard searching, 6-182, 6-224

Histograms
audio data bit usage, 6-128
frame bit usage, 6-130
frame data bit usage, 6-129
main payload bit usage, 6-130
SBR bit usage, 6-131
subsidiary payload bit usage, 6-132

HRD buffer analysis
bit rate, 6-194
buckets, 6-194
CBR flag, 6-194
CPB, 6-194
display, 6-194
H.264/AVC, 6-186, 6-193
index, 6-194
initial, 6-194
overflow/underflow, 6-195
schedule indexes, 6-194

Hypothetical Reference Decoder, 6-193, see HRD buffer
analysis

Icons
Audio waveform view, 6-126, 6-127
buffer analysis toolbar, 6-187
function of toolbar icons, 6-273, 6-274

Image inspector, 6-92

Interlace
bottom field view, 6-277
combined (frame) view, 6-276
motion vectors for, 6-98, 6-100
separated (fields) view, 6-276
toolbar, 6-275
top field view, 6-276

Interpret, 6-208
right-click pop-up menu, 6-208
L

License
dongle-based floating, 4-1
node-locked, 4-1
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MacroBlock

average bits per coded, 6-112
average bits per over frame range, 6-112
average fidelity, 6-113
average quantiser, 6-113
bits used for, 6-107
fidelity, 6-109
fidelity Trace, 6-152
frequency of coding, 6-113
frequency of Intra coding, 6-113
graph, bits per coded MB, 6-156
graph, bits per MB, 6-155
graph, coded frequency, 6-160
graph, Intra coded frequency, 6-161
graph, motion vectors, 6-157
quantizer used, 6-106
statistics, 6-102
colors, 6-103
frame range, 6-106, 6-109
numerals, 6-102
types, 6-94
color key, 6-277
H.263, 6-97
H.264/AVC, 6-88, 6-95
H.264/AVC color key, 6-278
MPEG-2, 6-97
MPEG-4, 6-96
MPEG-4 color key, 6-278
VC-1, 6-96

MacroBlock tooltip

2nrd & 3rd DP part, 6-87

AC prediction, 6-89

address, 6-87

backward MV, 6-90

bits, 6-88

CBP, 6-89

display VOP / frame number, 6-87

entropy coding (H.264/AVC), 6-88

examples for different video standards, 6-84, 6-85, 6—
86

forward MV, 6-89

frame/field coding, 6-87

GMC, 6-88

H.264/AVC - entropy coding, 6-88

information provided by, 6-84

introduction, 6-84

MB location, 6-87

mode, 6-88

pixel location, 6-87

quantiser, 6-88

MTS4EA Compressed Video ES Analyzer User Manual

segment (H.263), 6-88

slice (MPEG-2), 6-88

slice ID (H.264/AVC), 6-88
slice type (H.264/AVC), 6-88
sub-MB modes, 6-88

transform (MPEG-4 ASP), 6-88

Motion vectors
for B-VOPs, 6-98, 6-100
graph, 6-157
Interlace, 6-98, 6-100
overlay, 6-98

MP4 file format

close video after opening, 6-33
example files, 6-40

extract video, 6-25

opening video files, 6-20

save video after opening, 6-33
tracks within, 6-20

view file structure, 6-184

MP4 files, 5-20

MPEG-2
3-letter codes used in Trace, 7-4
B-frames, 5-7
buffer analysis (VBV), 6-191
buffer analysis controls, 6-191
buffer analysis pop-up alerts, 6-193
DCT levels, 6-150
decoder options, 6-61
DVD, 5-13
MacroBlock types, 6-97
Main Profile, 5-7
opening VOBs, 6-27
PES, 5-13
Profiles & Levels, 5-7
slices, 6-108
Tools, 5-7
Trace MB row summary, 6-146
Transport Stream file format, 5-12
VBV analysis, 6-186
video buffer analysis, 6-186
VOB, 5-13

MPEG-2 PES files, 5-19

MPEG-2 Program Stream files, 5-19

MPEG-2 Program Streams
close video after opening, 6-33
example files, 6-41
opening video files, 6-20
save video after opening, 6-33
tracks within, 6-20
view file structure, 6-184
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MPEG-2 Transport Stream files, 5-19 Parse bitstream, 6-207
MPEG-2 Transport Streams right-click pop-up menu, 6-207
example files, 6-42 Pause
extract video, 6-25 advance/Step frame-by-frame, 6-55
opening video files, 6-20 on a specific frame, 6-59
tracks within, 6-20 step backwards frame-by-frame, 6-56
view structure, 6-184 PES
MPEG-4 MPEG-2, 5-13
3-letter codes used in Trace, 7-4 Pixel data
buffer analysis, 6-186 uncompressed video output, batch mode, 6-289

buffer analysis (VBV, VCV, VMV), 6-191
buffer analysis controls, 6-191
buffer analysis pop-up alerts, 6-193
B-VOPs, 5-6
decoder options, 6-62
error resilience, 5-6

data partitioning, 5-6

resync markers, 5-6

reversible VLC, 5-6
example files, 6-39
GMC, 5-6
MacroBlock types, 6-96
MacroBlock types color key, 6-278
MP4 container file format, 5-11
Profiles & Levels, 5-5
QuarterSample, 5-6

Play
audio decoder options, 6-67
blind fast backward, 6-56
blind fast forward, 6-54
continuous, 6-58
fast backward, 6-56
fast forward, 6-53
pause on frame, 6-59
reverse play, 6-55
skip backward, 6-57
skip forward, 6-56
step backward, 6-56
step forward, 6-55
stop, 6-54
video decoder options, 6-53, 6-57, 6-60

Simple Profile, 5-6 Play menu, 6-47

THE MTS4EA test with 1SO bitstreams, B-1 Playing video

Tools, 5-6 buffering delay, 6-52

Trace MB row summary example, 6-146 continuously in a lop, 6-58

Trace parse bitstream examples, 6-141 go to a specific frame, 6-59

VBV analysis, 6-186 keeping first frame on-screen, 6-58

VCV analysis, 6-186 keeping last frame on-screen, 6-58

video Elementary Stream format, 5-16, 5-17 mode restrictons, 6-6

view Elementary Stream structure, 6-184 reverse play, 6-55

VMV analysis, 6-186 single-step frame-by-frame, 6-55

single-step frame-by-frame backwards, 6-56

0 skip back to previous frame type/number/time, 6-57
Overlay skip to next frame type/number/time, 6-56

fidelity, 6-109 Plots

Image inspector, 6-92 ancillary data size, 6-133

making clearer with Blank video, 6-118 global gain, 6-133

menu, 6-71 max scalefactor blocks, 6-133

show luma only, 6-118 total audio data size, 6-133

total config data size, 6-133

P total data size, 6-133
PAL/NTSC total frame size, 6-133

analysis with THE MTSA4EA, 5-18 total SBR data size, 6-133
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preferences, 6-36
Program Stream

MPEG-2, 5-13
Projects
close, 6-35

default project files, 6-34
introduction, 6-34
open, 6-34
project files, 6-34
save, 6-35
PSNR
fidelity analysis, 6-196
fidelity metric, 6-165

Q

QuarterSample
decoder plug-in, A-4
support in MPEG-4, 5-6

R

Reference

show uncompressed video, 6-115
Reference file for fidelity analysis, 6-163
Reverse play, 6-55
Right-click pop-up menu

alert log, 6-257

HexView, 6-180, 6-222

interpret, 6-208

parse bitstream, 6-207

video navigator, 6-168, 6-170

S

Shortcut keys
Alt menu, 6-281
Ctrl, 6-280
Ctrl+Tab to switch windows, 6-259
icon toolbar, 6-273, 6-274
Skip
backward, 6-57
forward, 6-56

Standards

MPEG-1 Part 3 audio, 5-9
MPEG-2 Part 3 audio, 5-10
MPEG-2 Part 7 audio, 5-10
MPEG-4 Part 3 ADTS, 5-11
MPEG-4 Part 3 audio, 5-10
references, 5-21

3GPP, 5-21

MP4, 5-21
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MPEG-1 audio, 5-21
references, H.263+, 5-21
references, H.264/AVC, 5-21
references, HE AAC codecs, 5-21
references, MPEG-2, 5-21
references, MPEG-2 AAC, 5-21
references, MPEG-2 audio, 5-21
references, MPEG-4, 5-21
references, MPEG-4 AAC, 5-21
references, VC-1, 5-21
supported

audio, 5-9

H.263, 5-8

H.264/AVC, 5-2

MPEG-2, 5-7

MPEG-4, 5-5

VC-1, 5-4

video, 5-1

Status bar
alert state indication, 6-258
frame range indicator, 6-106, 6-112
overview, 6-278

Step
backward, 6-56
forward, 6-55

Step-back buffer
affect on pop-up alerts, 6-242
alert highlighting when seeking, 6-255
decoder options, 6-60

Stop, 6-54

Summary tooltip
address, 6-78
decode VOP / frame number, 6-80
display VOP / frame number, 6-80
examples for different video standards, 6-74
fidelity analysis, 6-81, 6-83
Final Summary (end of sequence), 6-77, 6-83
introduction, 6-74
time, 6-78
VOP type / frame type, 6-79, 6-200

Synchronized views
alerts Goto button, 6-244
highlighting in audio view, 6-10
highlighting in video view, 6-9
introduction, 6-7
yelllow dotted box, 6-9
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T video
view, 6-171
The MTS4EA video enable, 6-136

starting to use, 6-3
window elements, 6-2

Toolbar
Audio waveform view, 6-126, 6-127 U
buffer analysis icons, 6-187
context-sensitive, 6-275
disabled buttons, 6-271
Interlace, 6-275
list of functions, 6-273, 6-274
moving & docking, 6-272
Tooltips
force un-docking, 6-73 V
MacroBlock, 6-84

Tutorials
PDF (Help menu), 6-270

Uncompressed video
decoder options, 6-63
opening video files, 6-27
show reference, 6-115
show visual difference to encoded bitstream, 6-116
visual difference to encoded bitstream, 6-114

MacroBlock types color key, 6-277 VBI:/I/FI’aEgle ag_a%sgs
mmanipulation, 6-71, 6-119 ’
Summary, 6-74 VBV, VCV, VMV buffer analysis
Trace how to do, 6-186
3-letter codes, 7-2 MPEG-4, 6-186
audio data bit usage, 6-209 VC-1
audio frame summary, 6-208 close video after opening, 6-33
copy text, 6-216 example files, 6-39
DCT level, 6-148 MacroBlock tooltip Pred Ln MV, 6-91
debugging, 7-10 MacroBlock types, 6-96
file format, 6-174, 6-218 opening video files, 6-20
file size limit, 6-140, 6-206 Profiles & Levels, 5-4
find next, 6-173, 6-217 save video after opening, 6-33
find previous, 6-173, 6-217 tracks within, 6-20
finding errors, warnings, data, 6-173 video Elementary Stream format, 5-16
finding Errors, Warnings, data, 6-217 Video
frame bit usage, 6-214 standards references, 5-21
frame data bit usage, 6-210 trace enable, 6-136
frame fidelity, 6-152 video navigator, 6-168
frame range, 6-204 Video files

frame summary, 6-146 example files, 6-37

GOB summary, 6-146 opening, 6-16

interpret, 6-143, 6-208 ASF files, 6-20

line numbers on/off, 6-216 elementary streams, 6-19
lines too long (blue arrow displayed), 6-174 greyscale format, 6-27

MacroBlock fidelity, 6-152 MP4 container files, 6-20

main payload bit usage, 6-211 MPEG-2 Program Streams, 6-20
MB row summary, 6-146 MPEG-2 Transport Streams, 6-20
MB summary, 6-147 MPEG-2 VOBs, 6-27

over a range of frames, 6-137 RGB format, 6-27

parse bitstream, 6-141, 6-207 uncompressed video files, 6-27
pixel level, 6-150 VC-1 files, 6-20

SBR bit usage, 6-213 YUV format, 627
subsidiary payload bit usage, 6-212 '

transform level, 6-148 Video navigator

detail view, 6-169
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right-click pop-up menu, 6-168, 6-170
Video window

best fit, 6-263

fit to window, 6-264

zooming in, 6-263
View

alert log, 6-251

file structure, 6-184

graphs, 6-175

stream hex, 6-176

Trace, 6-171

video navigator, 6-168
Views

Audio Trace, 6-215

Visual difference
difference magnifier, 6-117
icon toolbar, 6-115
show encoded bitstream, 6-115
VOB files, 5-13
opening, 6-27

W
Waveform
audio, 6-19, 6-124

Window
quickly switch, 6-259
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Window elements
controlling windows, 6-259
manipulating tooltips, 6-71, 6-119
status bar, 6-278

Window menu
commands, 6-259
differences toolbar, 6-262
interlace toolbar, 6-262
video scale, 6-263
video views toolbar, 6-262

WMV files
Advanced Profile video ES format, 5-16
extract video, 6-25
MacroBlock tooltip Pred Ln MV, 6-91
Profiles & Levels, 5-4

Y

Yellow dotted box (video view)
synchronized view highlighting, 6-9

YUV
example files for fidelity analysis, 6-43
format, 6-27

Z

Zoom
video window, 6-263
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