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Software Warranty

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 a 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 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.
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Preface

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

= Section 1: Introduction

= Section 2: Intended Applications

= Section 3: Software, Hardware and User Prerequisites
= Section 4: Installation and Licensing

= Section 5: Compression Standards, Video File Types

= Section 6: Tutorials

NOTE. Even if you read nothing else from this manual, read the TUTORIAL
section. It provides the basics on how to use MTS4EA, and how to get the
benefit from the software.

= Section 7: How to use MTS4EA
= Section 8: Bitstream Syntax Debugging
= Appendix A - Decoder Plugins for MTS4EA

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

Bitstreams
= Glossary
= Index
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Related Material

Manual Conventions

Vi

Additional documentation, such as ReadMe files, may be included on the
installation disks.

The following URLs access the Web sites for the standards organizations listed
(the URLSs listed were valid at the time or 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/

Naming conventions for the interface elements are based on standard 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\

At various points in the manual you will see 'Notes' and 'Hints'.
= Notes are items that you should be aware of when running MTS4EA.

= Hints are extra ideas of how to get the most out of MTS4EA: you won’t
necessarily need the information provided, but it could save you some time.

MTS4EA Compressed Video ES Analyzer User Manual
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Number conventions

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

For example:

®= 16 [i.e. decimal] = 16 decimal;

= 0x16 [i.e. hexadecimal] = 22 decimal.
Online Help

Online help is provided, to give easy access to the information within this user
manual. This can be accessed by:

= pressing the 'F1' key; or

= from the 'Help' menu, item ‘Help topics F1’;
= clicking the Help icon (2] on the toolbar.

User Manual and Tutorials

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

The PDF version of this user manual can be also accessed from within MTS4EA
from the Help menu, item ‘User manual (PDF)’.

The PDF version of this manual is provided:

= because sometimes it is easier/clearer to navigate through a PDF document
than the standard Windows Help system;

= 5o that you can easily print out further copies of the manual, if you wish.

Similarly, the tutorials which form part of this manual are also supplied as a
separate PDF file accessible via the Help menu option.

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

MTS4EA Compressed Video ES Analyzer User Manual vii
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Contacting Tektronix

Phone 1-800-833-9200*

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select option 1*
Service support 1-800-833-9200, select option 2*

Technical support Email: techsupport@tektronix.com
1-800-833-9200, select option 3*

6:00 a.m. -- 5:00 p.m. Pacific time

*

This phone number is toll free in North America. After office hours, please
leave a voice mail message.

Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Introduction

Overview

MTS4EA Compressed Video ES Analyzer is a powerful real-time analytical tool
for the investigation of compressed video data that has been encoded using the
video standards H.264/AVC, MPEG-4, MPEG-2, H.263+, H.263 and H.261.

MTS4EA operates as a standalone software application for use on a personal
computer (PC) in a Windows environment. It can also be installed on the AD951A
or AD953A MPEG Test Systems.

The MTS4EA enables the display, analysis, debug and optimization of the
compression algorithm or equipment:

Next Generation (H.264/AVC, MPEG-4 and 3GPP) and Legacy (MPEG-2,
H.261, 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

Real-time and non real-time decoding and analysis of compressed video
elementary stream files for display on UI (dependant on PC performance)

Buffer Analysis

Reference to Encoded video visual difference display
PSNR Measurements

Batch mode to allow automated testing

YUYV decoded video output to file for baseband video analysis
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Applications

Equipment Manufacturers

Semiconductor device designers and manufacturers
Video codec software and hardware developers

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

Video conferencing and communications equipment developers

Mobile video 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

MTS4EA Compressed Video ES Analyzer User Manual
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Applications

Applications

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

®=  Check conformity and correctness of a compressed bit-stream against the
various standards

= Confirm interoperability between different vendors compression algorithms

=  Provide comprehensive statistics that will enable the informed user to
optimize compression algorithms

= Display analysis results in text or graphical formats

2-2 MTS4EA Compressed Video ES Analyzer User Manual
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Software, Hardware and User Prerequisites

Software Prerequisites

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

=  Windows XP (Home and Professional)
= Windows 2000 Professional
= Windows NT

A browser such as Microsoft Internet Explorer must be available. Similarly
Microsoft Excel must also be present.

MTS4EA is not supported under any other operating system.

MTS4EA Compressed Video ES Analyzer User Manual 3-1
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Personal Computer Prerequisites

3-2

MTS4EA will work satisfactorily on relatively modest PC systems (for example
800 MHz).

However, in order to decode and display CIF 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.

When writing Trace information to the hard disk, the limiting factor is the speed of
the hard disk (irrespective of the video standard), so the faster the better. Also, the
video and Trace files can be large (hundreds of Mbytes) 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 as roughly 2-4 MBytes of data are written per video
frame for the more extensive Trace functions.

For most customers this is not a problem, but if you wish 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 'ramdisk’.
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If a RAM disk is used, a memory configuration of at least 512 MB is
recommended; where ~200 MB RAM is reserved for the RAM disk. (This would
allow a 200 MB Trace file to be output to the RAM disk.)

AD951A and AD953A MPEG Test Systems

You can install MTS4EA on either a Tektronix AD951A or AD953A (software
version 6.7 or later). The installation procedure is described in the next chapter.

MTS300 MPEG Test and Monitoring

You can install MTS4EA on a Tektronix MTS300. The installation procedure is
described in the next chapter.

User Prerequisites

MTSA4EA is sophisticated analysis software which presents information in detail
terms relating to the video standards.

It therefore assumes that the user of the software understands these video standards
in significant detail and can therefore interpret the information presented by
MTS4EA.

A Glossary is provided, and a list of references in section 5.

MTS4EA Compressed Video ES Analyzer User Manual 3-3
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Installation and Licensing

The instructions in this section are applicable to installation on a PC, AD951A or
AD953A, unless otherwise stated in the text.

In use, the MTS4EA and the purchased options are enabled using a software key
(or dongle) attached either to the parallel port or a USB port. Installation of the
MTSA4EA does not require the dongle to be attached.

Installation Startup

1. Ensure that the unit is powered up and stable. Close all applications.
2. Insert the MTS4EA installation CD-ROM in the disk drive.

The installation program should start automatically; a browser window will
open and display setup instructions (readme.html).

If the CD-ROM fails to start and the instructions are not displayed, use the
following commands:

a. Select the Start = Run on the Windows taskbar.

b. Inthe Run dialog, enter 'd:\setup.exe' (where 'd" is the drive letter of the
CD-ROM drive; use the appropriate drive letter if yours is different).

c. Select OK to run the setup program.

3. On the setup instruction page, either scroll to the bottom of the page or select
the 'Install MTS4EA link at the top of the page. This causes a jump to the
bottom of the page. Select 'Install MTS4EA".

MTS4EA Compressed Video ES Analyzer User Manual 4-1
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Remove Previous Versions

NOTE. The previous version (or demo) of the MTS4EA must be removed before
installing the current version.

1. Ifaprevious version (or demo) of the MTS4EA exists on the unit, the
following dialog is displayed:

i MTS4EA Compressed Video ES Analyzer

Select whether pou want to repair or remove MTS4EA Compressed Yideo ES Analyzer.

() Repair MTS4E4 Compressed Video ES Analyzer
(®) Remove MT54EA Compressed Video ES Analuzer

WwiSHMING: This computer program iz protectad by copyright law and international treaties.
Unautharized duplication or distribution of this program, or any portion of it, may rezult in severe
civil ar criminal penaltiez, and will be prosecuted to the marimum extent possible under the law.

LCancel Previoug Finizh

2. Select the 'Remove' option and the 'Finish' button.
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3. When the file dialog is displayed, select 'Open'.

File Download [X]
“» ,  Some files can harm your computer. IF the file information below
L) looks suspicious, or you do nat fully trust the source, do not open or
zave this file.

File name: mts4ea.msi
File type:  Windows Installer Package
From: K:\Projectsivulcant Software\In-Progressiv3.0.0.0

& Thiz type of file could harm wour computer if it contains
malicious code.

whould you like to open the file or zave it bo your computer?

[ Open ] L Save J [ Cancel ] ’ More Info

Alwaps azk before opening thiz type of file

4. The following dialog is displayed when the application has been removed.

i MTS4EA Compressed Video ES Analyzer

M TSAEA Compressed Yidea ES Analyzer has been sucessfully removed.

Click. "Cloze" to exit.

LCancel Previoug

5. Select 'Close' to close the dialog.

6. Close the browser containing the installation page to complete the process.

MTS4EA Compressed Video ES Analyzer User Manual
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Installation

4-4

The MTS4EA installation process will install the following:

= MTS4EA application, including the purchased options

= Adobe Reader: required

= Software Key drivers (where necessary)

1. If no previous version exists on the unit, the following dialog is displayed

after completing the Installation Startup, page 4-1:

i MTS4EA Compressed Video ES Analyzer

The installer will quide you through the steps required to install MTS4EA Compressed Video ES
Analyzer on your computer,

Click. "Mext" to continue.

WwiSHMING: This computer program iz protectad by copyright law and international treaties.
Unautharized duplication or distribution of this program, or any portion of it, may rezult in severe
civil ar criminal penaltiez, and will be prosecuted to the marimum extent possible under the law.

LCancel Previoug

2.

Click 'Next' to continue.
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3. The 'Select Installation Folder' dialog displays the default location of the
installation.

i MTS4EA Compressed Video ES Analyzer

The installer will install FTS4EA Compressed Videa ES Analyzer it the follawing folder.

Tainstall in this falder, click "Mest”. Ta install to a different new or existing folder, enter one
below or click "Browse".

Folder: C:%Program FileshT ektronixibd TS4E AN Browse...

You can ingtall the software on the fallowing drives:

Yalume Disk =
=L i
=i 45
< | >

’_ LCancel ] ’_ Previouz ] L Hest J

If a different location is desired, enter the path directly or browse to the
required location and select.

4. Click 'Next' to continue.
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5. In the 'Confirm Installation' dialog, select 'Next' to start the installation.

i MTS4EA Compressed Video ES Analyzer

The installer iz ready to install MTS4EA Compressed Videa ES Analyzer on your conputer.

Click. "Mex=t" to start the installation.

’_ LCancel ] ’_ Previous ] L Hest J

The installation process can take up to five minutes depending on the
performance of the unit.
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6. When the process is complete, the 'Installation Complete' dialog is displayed.

i MTS4EA Compressed Video ES Analyzer

M TSAEA Compressed Yidea ES Analyzer haz been sucezsfully installed.

Click. "Cloze" to exit.

LCancel Previoug

7. Select 'Close'

8. Close the browser containing the installation page to complete the process.
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Software Key

MTS4EA Options

4-8

The MTS4EA software requires that a dongle (software key) is installed so that it
can be accessed and the purchased options enabled.

The dongle may come in the form of a parallel port or a USB (Universal Serial
Bus) device.

A dongle is a small hardware device that is connected directly to the parallel port
or USB port of the host PC. Any printer compatible with the installed operating
system can be connected through the dongle.

Parallel Port Dongle USB Port Dongle

The dongle is not required to enable installation of the MTS4EA, but it must be
installed before a stream can be opened.

(To be included.)
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MTSA4EA License Manager

The status of which options are licensed can be viewed using the 'License
manager...' selection on the 'Help' menu. The Software Licensing dialog has two
tabs.

Software licensing &l

Features ]

Falicy

Type: Dangle
Date limited: Mo
Time retered: Mo
Tatal days: [

Statuz
Days used: M,
Start date; 1 January 2000

Expiry date: M/

QK. | Cancel | |

x]

Software licensing

Info

Features supported under current license

MPEG-4 Advanced Simple Profile ~
H. 264,20 B azeline Profile 3
H.264/8V T Extended Profile 7]
H. 264,20 C Main Profile 3
MPFIR-2 bd aik Prafile 131 b ain | ewsl =

Other features available

You may request a licenze for the
upgrade features you have selected by
clicking the 'send email’ button.
[ ok | cancal | |
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Release Notes

4-10

Info tab

This shows the status of the license you have.
Features tab

This shows:

= which features are already licensed, and

= which other optional features are not yet licensed.

By selecting/checking the box next to the 'Other features available' that you would
like to have, then clicking send e-mail you can request these features (the
appropriate fee would also have to be paid first).

There may be last-minute information on the MTS4EA CD which gives additional
information that you should consider.

If there is any such information then this will be in the file
'release_notes. txt' in the \documentation” folder on the CD.

If there are Release Notes then this file can be viewed using the 'README .HTML'
'file (which opens automatically during installation): to see the release notes, click

on ‘Documentation’ in the gray title bar at the top, and then click on the ‘View
Release Notes’ link.

MTS4EA Compressed Video ES Analyzer User Manual
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Compression Standards and Video File Types

Supported Compression Standards

The video compression standards supported by MTS4EA are:

H.264/AVC
MPEG-4
MPEG-2
H.263+, H.263

H.261

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

MP4 (MPEG-4/H.263 Baseline only)
3GPP (MPEG-4/H.263 Baseline only)

VOB/MPEG-2 Packet Stream (MPEG-2 only)

MTS4EA will also open "'YUV' format files: see Opening a YUV video file (any file
extension), page 7-24 for more information.
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H.264/AVC

MTS4EA supports the following elements of the H.264/AVC standard (see
Standards References, page 5-14, reference number [13]).

H.264/AVC Profiles, Levels. The following Profiles and Levels are supported, subject
to the restrictions given in MPEG-4 Tools, page 5-5:

=  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
H.264/AVC Tools.
(See Standards References, page 5-14, reference number [13])

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

below:

Tool Baseline Extended Main Profile
Profile Profile

Profile and level indications

profile_idc 66 88 77

constraint_set0_flag must be 1 Oort Oor1

constraint_set1_flag Oor1 Oort must be 1

constraint_set2_flag Oor1 must be 1 Oor1

level_idc 10 - 51 10 - 51 10 - 51

Slice types

I Yes Yes Yes

P Yes Yes Yes

B - not allowed - Yes Yes

SpP - not allowed - Yes - not allowed -

S| - not allowed - Yes - not allowed -
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NAL unit types

1 - Coded slice of a non-IDR Yes Yes Yes

picture

2 - Coded slice data partition A - not allowed - Yes - not allowed -

3 - Coded slice data partition B - not allowed - Yes - not allowed -

4 - Coded slice data partition C - not allowed - Yes - not allowed -

5 - Coded slice of an IDR picture Yes Yes Yes

6 - Supplemental enhancement Yes Yes Yes

information

7 - Sequence parameter set Yes Yes Yes

8 - Picture parameter set Yes Yes Yes

9 - Access unit delimiter Yes Yes Yes

10 - End of sequence Yes Yes Yes

11 - End of stream Yes Yes Yes

12 - Filler data Yes Yes Yes

Structural

Data partitioning (NALU type 2-4) | - not allowed - Yes - not allowed -

Interlace (frame_mbs_only_flag) | -notallowed - Yes (L2.1-4.1) Yes (L21-4.1)

Arbitrary slice order Yes Yes - not allowed -

Slice groups 1-8 1-8 1

(num_slice_groups_minus1)

Redundant coded pictures Yes Yes - not allowed -

(redundant_pic_cnt_present_flag)

Weighted prediction

weighted_pred_flag must be 0 can be >0 canbe >0

weighted_bipred_idc must be 0 can be >0 canbe >0

Entropy coding

(entropy_coding_mode_flag)

CAVLC Yes Yes Yes

CABAC - not allowed - - not allowed - Yes

B frames

direct_8x8_inference_flag - not allowed - 1 0(L1-22)
1(L3-5.1)

MinLumBiPredSize - not allowed - only L 3.1-5.1 only L 3.1-5.1
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MPEG-4

MTS4EA supports the following elements of the MPEG-4 standard
(See Standards References, page 5-14, reference number [1]).

MPEG-4 Profiles, Levels. The following Profiles and Levels are supported, subject to
the restrictions given in MPEG-4 Tools, page 5-5:

= Simple Profile

=  Level 0 (see note below)

= Tevell
= Level2
= Level 3

= Advanced Simple Profile

= Level0
= Level l
= Level2
=  Level 3

= Level 3b (See Standards References, page 5-14, reference number [6])
=  Level4
= Level5
=  Main Profile
= Level2

Note that Level 0 is an addition to Simple Profile which is not in the MPEG-4
standard reference [1]. 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 standard MPEG-4 Part 2 (Visual), reference [1] Table 9-1 for description
of these MPEG-4 Tools.)

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

Tool Simple Advanced Main
Profile Simple Profile
Profile
Basic Y Y Y
o|-VOP
o P-VOP

¢ AG/DC prediction
o4 Motion Vectors
e Unrestricted Motion Vectors

Short Header Y Y Y

Error resilience Y Y Y
o Slice Resynchronization
o Data Partitioning

e Reversible VLG
B-VOPs Y N
Method 1/Method 2 quantization Y Y
Global Motion Compensation Y
eMode 0
e Mode 1
e Mode 2
o Mode 3
Quarter Sample Motion Compensation (quarter pel) Y
Interlace Y N
(L4, 5 only)
Shaded cells indicate 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 because the MPEG-4 standard defines it as such.
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The following additional tools are NOT supported for Main Profile:
= P-VOP based temporal scalability
= Rectangular
= Arbitrary shape
=  Binary shape
= QGray shape

= Sprite

MPEG-2

This version of MTS4EA supports the following elements of the MPEG-2 standard
(See Standards References, page 5-14, reference number [14]).

MPEG-2 Profiles, Levels. The following Profiles and Levels are supported, subject to
the restrictions given in MPEG-2 Tools, page 5-6:

=  Main Profile
=  Main Level

MPEG-2 Tools. For MPEG-2 Main Profile @ Main Level, @ High Level and @
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
Frame-coded pictures Y Y Y

o with field or frame order MacroBlocks

Layers: Y Y Y
¢ GOP
e Picture
o Slice
e MacroBlock
e Block
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NOTE. Higher syntactic structures are also supported within MTS4EA - for
example, PES and VOB - see MPEG-2 higher syntactic structures, page 5-9.

H.263+, H.263
The following H.263 standards are supported:

= H.263 baseline standard (see Standards References, page 5-14, reference
number [2])

= H.263+ (see Standards References, page 5-14, reference number [2] 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.

H.261
The following H.261 standard is supported:

= H.261 - baseline standard (see Standards References, page 5-14, reference
number [3])
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Permitted Video File Types/Formats

MTSA4EA analyzes and displays many file types, such as:
= video files containing video 'Elementary Streams';

= 'container' files, such as MP4/3GPP files and MPEG-2 Program streams,
which include video, audio and other data;

=  MTS4EA Trace files (which have a'. vpt' file extension);
= a YUV format video file

®  any data file, using the 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.

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 which MTS4EA analyzes should conform to the relevant part of the
MPEG-4 standard (see Standards References, page 5-14, reference number [11]).

By default, 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 File Menu, page 7-13).

The structure of the MP4 file can be examined, using the 'View file structure...'
option on the 'Analysis' menu (see View file structure... Ctrl+R, page 7-148).
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3GPP files

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

3GPP files should conform to the standard concerned (see Standards References,
page 5-14, reference number [12]).

By default, 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 for MP4 files. For information on opening
3GPP files, extracting and saving the video streams (see Open video...& Ctrl+0,
page 7-13).

The structure of the 3GPP file can be examined, using the 'View file structure...'
option on the 'Analysis' menu (see View file structure... Ctrl+R, page7-148).

MPEG-2 higher syntactic structures

MPEG-2 Program Stream 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
(see Standards References, page 5-14, reference number [15])

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 Standards References, page 5-14,
reference number [15]), the Program Stream file will start with a 32-bit start code:
0x000001ba; that is, 0000 0000 0000 0000 0000 0001 1011 1010.
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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.

HINT. The user can specify the different VOBs which contain a single Elementary
Stream, so that 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.

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.

See Standards References, page 5-14, reference number [16].

NOTE. Encrypted (scrambled) VOBs cannot be opened.

Compressed video file format

The format 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, 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 not have to have a
particular file extension to be decoded correctly.
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H.264/AVC Byte stream file format. In accordance with the H.264/AVC standard (see
Standards References, page 5-14, reference number [13]), the video file must start
as given in the diagram below.

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

IR RN

- -

» Boyte streams Byt e strearn Bt strearn Boyte streamn Bate
: ML unit : MAL unit A unik ML unit I
., A

. R —> —> —>

s AU : | SPS| | PPS| [ ype

- a ?pe

» [ ]

EBIEIELl s

‘ Optional ‘ ‘

LLELTY =

N

Zero or more byte stream MAL units of type 'Fillet' andior 'Reserved'
may be inzerted at these points.

For example, if the bitstream does not contain the optional items at the start then
the first 6 bytes in an Extended profile byte stream file will be:
00 00 00 01 67 58 (all values in hexadecimal)

MPEG-4 Elementary Stream file format. In accordance with the MPEG-4 standard
(see Standards References, page 5-14, reference number [1]), the file will start with
a valid header start code which contains configuration information such as:

visual object sequence start code (0xBO)
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 following information)
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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 Standards References, page 5-14, reference number [1], section 6.1.2 for more
information.

Note that 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.

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,
that is, 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 Standards References,
page 5-14, reference number [15], the Elementary Stream file will start with a 32-
bit start code: 0x000001b3, that is, 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.

H.261 file format. The first bits in an H.261 compressed file should be the 20-bit
PSC (Picture Start Code): 0000 0000 0000 0001 0000.
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Source Video Format

The preceding 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.)

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 rearrange the data order.

Video Image Size

The maximum size of the video images that can be analyzed is the maximum
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 the computer (the limit to the size is actually two million Terabytes
[2°'], that is, two 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 video file being analyzed is cached in the MTS4EA memory in the
'Step-back buffer': if the section of video to be displayed/analyzed is 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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Standards References

5-14

[1]

[2]

[3]

[4]

[5]

[7]

[8]

[10]

[11]

[12]

MPEG-4 Part 2 (Visual): standard number ISO/IEC 14496-2:2001(E);
ISO title: Information technology - Coding of audio-visual objects: Part 2:
Visual 2nd Edition 2001-12-01

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:
FDAMI1-2.3-001213 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 ISO 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
V5.5.0 (2003-06)
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[13] 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

[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)

[16] DVD Standard for Video: DVD-Video Book Part 3: Video Specifications
vl.13

MTS4EA Compressed Video ES Analyzer User Manual 5-15



Compression Standards and Video File Types

5-16 MTS4EA Compressed Video ES Analyzer User Manual



Y A
Tutorials






Y A
Tutorials

There are 11 tutorials:

NOTE. You should perform the tutorials in order, regardless of the video standard

of interest. (Tutorial 10 relates only to MPEG-2 and interlaced video.)

Tutorial Standard Areas covered
1 Conference Room H.261 syntax error; compression optimisation; Graphs analysis
2 Rally (250Kk) H.263 baseline errors and error log; Trace analysis; motion vectors
3 Space MPEG-4 Simple Profile common errors; searching for areas for codec optimisation
4 Window Car MPEG-4 Adv. Simple Profile g;::::g;"esg?,:exgx \,;iri\}\é:titfsiltergam anelysis; video navigator:
5 Packet Woman MP4 / Simple Profile / L1(2) extract/examine ‘container’ files; Level conformance error
6 Piccadilly Circus MP4 / Simple Profile/ L2 searching for areas for optimisation
7 Mobile Hands 3GPP / MPEG-4 Simple Profile / L1 common error; searching for areas for optimisation
8 Canary Wharf H.264/AVC Extended Profile / L3 syntax error in PPS; Trace analysis of syntax
9 Man Walking MPEG-4 ASP and H.264/AVC buffer analysis in MPEG-4 and H.264/AVC; fixing problems
10 g?;%r:j;:aét:; ds MPEG-2 Main Profile / Main Level syntax errors/warnings; MPEG-2 structure analysis; interlace
1 E;A?eT]Z\(lj?e”:ir(‘;%j‘rds MPEG-4, MPEG-2 and H.264 zgzli;)fzaenllalle/ié (PSNR etc.); visual difference; compare MPEG-2
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Tutorials

Tutorial 1: H.261 Conference Room

6-2

This tutorial focuses on:

Basic functions

Alerts for syntax errors (disabling, status bar)

= Syntax error: ‘Temporal reference’ not set
= Conclusion: not standards compliant
Optimization: examine MacroBlock data

Optimization: Graph outputs

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'H.261 stream’,
‘Conference Room’.

NOTE: the first three slides in the first three tutorials are roughly the same - they
are repeated to provide basic information in every tutorial for someone who does

n

ot start with the H.261 tutorial.

So, your video compression works?

> How do you know it complies with the standards?

> If it doesn’t work well (or at all) with other
vendors’ codecs, where is the problem - is it with
your codec or theirs?

> Is your codec optimal?
Are you making the best use of available bandwidth?
Which frames, movement types use the most bits and why?

What changes to your codec software give the best reductions
in bits used for the least reduction in visual quality?

What types of video content does your codec not work well

with and why?
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Basic functions
Forwards Backwards

Icon Ctrl+ Icon Ctrl+
Play video > P < Shift+P
Stop video = S = S
Pause/step one frame » A - Shift+A
Fast forwards/backwards ™ F < Shift+F
‘Blind' fast forwards/backwards = B < Shift+B
(no video displayed)
Pause on frame ™ b
(then Fast fwd/Blind fast fwd to get to this frame quickly)
Skip to next frame o K - Shift+K
type/number/time

To begin ...

> After starting MTS4EA click anywhere to remove the splash
SCreen (it disappears anyway after 4 seconds)

» Load the H.261 tutorial stream:

Note: the demo version only plays the example video files provided

Click ‘File’ menu, ‘Example files’ ,
‘H.261 stream’, ‘Conference Room’ —
The title at the top changes to T

‘MTS4EA - H.261 Example - Conference s T
Room’ .

Click ‘Play’ menu, ‘Play’ or Ctrl+P,
or click the toolbar icon

An ‘Alert’ pops up immediately
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6-4

What is the alert?

Note:. MTS4EA checks the file ‘header’ for errors when the file is loaded. this is why
the alert pops-up before the video is played

> A ‘Warning’ that ‘two consecutive temporal refs are zero’

the Temporal Reference or ‘Tref' (or ‘TR’ in the standard) cannot be zero for
two consecutive frames, but clearly it is.

Decode Warning 31501: Twno consecutive temparal refs are zero

> This section of the alert gives a

summary of the stream up to
that point \

[Siream size kihtes) REd
00002 (che. 2104 3
betore 1

> Skip this Warning only —
(MTS4EA will still trigger on \ L e

other warnings/errors)

> Click the ‘Continue’ button e [Cmn ] o0 =

(see ‘How to use MTS4EA — Alerts Menu’ section of the user manual for information on Alerts)

What is ‘Temporal reference' in H.261?

> The standard states that the value of ‘TR’ is:
= previous TR value + 1 + no. of skipped or
non-reference pictures at the picture clock frequency (‘PCF’)
(since the previously transmitted one)

> TR is 8 bits only, 0-255, at the standard PCF of
29.97 frames per second

» However, if a custom PCF is used then 10 bits are

used for the temporal reference
(the 8 LSBs are denoted as ‘TR’ and 2 MSBs are ‘ETR’ but they are taken

together as a single 10-bit number to determine the temporal reference)
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Continue playing the H.261 video clip

B H.261 Example - Conference Room

> Movement is too quick

you should notice that it plays too
quickly (if your PC is >= 1GHz)

> Visual artifacts

There are some visual artifacts
(unwanted noise) when the

man waves his arm.

(starting at around frame 128, continuing to
frame 161, with the remains of the artifacts
staying until frame 203)

> Status bar highlights

that one alert is disabled
\" MOTE: one/more Alerts disabled Error _Disabled:1 |

Conclusion: not standards compliant

> Although it will play (and probably be decoded by
other H.261 decoders), the H.261 sequence has
been encoded incorrectly - there are temporal
issues.

> There are faults in the encoder: MTS4EA
hasn’t fixed the problem, but it has told
vou what the problem is.
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6-6

...and how good is the compression?

> It doesn’t look good to the eye - are there
reasons for this? T T———

B Boy (vedy Aol gert Window belp
PeE o <isaa mer e o ohme -] m

2 H.761 Fxample - Co.

» To find out, switch on
the view of the
MacroBlock (MB) types

Click | # or
‘Overlay’ menu - ‘MB Types’

The MBs types are color
coded

The MB types key appears

E ] FTER a0+ COBFF o), INTER =M+ FLoCCEFF 01

How good is the compression? (2)

> The MB types key can be
Undocked

(2o force undocking,
hold the <Ctrl> key while

dragging with the mouse)
Resized

Switched off altogether by
clicking the ‘X’ (top right)
(to display it again, click the
MB types icon twice)

mE: . ] E INTER, INTER+hY, INTER +h+FIL

5] wrers

[B] mvERsnavecOEFF, TR FILCORFF
[ WTER+M+COEFF+, INTER My +FIL+COEFF+C
< | >

There are 10 MacroBlock types in the H.261 standard: see ‘How to use
MTSA4EA’ section of the user manual for details of the MB types in
H.264/AVC, MPEG-4, MPEG-2 and H.263
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Look at MacroBlock data

> Now switch on the MacroBlock tooltip: click =
Note: Must be in ‘Pause’ or Play’ mode (see Status bar, bottom left)

MB tooltip typically ‘docks’ to the left edge of the MTS4EA window:
to force undocking
hold the <Ctrl> key 7 MTS4EA - H,261 Example - Conference Room

Overlay  Apalysis At Window Help
PRI I el
5

while dragging the

Tooltip with the mouse
Moving the mouse over
the video displays a
white box around the =
MB from which data
is being read

(Look in the manual
for a full description
of the MB tooltip)

Look at MacroBlock data (2)

> Advance through the video, frame-by-frame

You will see many green Intra MacroBlocks (MBs) in the
background wall - these
bIOCk types use most blts & MTS4EA - H.261 Example - Conference Room

File Play C Analysis  Alert  Window  Help
e @ o AL R ey )

Frame number

Pixel location of top-left
corner of MB

MB screen location (X, Y) T oot 7 e 598 e 0
Bitstream address of MB ——

MB type/mode

Bits used in the MB

MB Coded Block Pattern
Motion Vectors used, if any

(See ‘How to use MTS4EA’ section of the user manual for information provided by the MB tooltip)
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6-8

Look at MacroBlock data (3)

the case

> Stop the video sequence
(click | m)

> Select the ‘Analysis’ menu,
‘Graph enable’ or press
Ctrl+G: the dialog box
appears

> It appears that many data bits are being used on
the static wall in the background - check if this is

Analysis options
Frame langa} Trace Graphs WVisuaI diffErEncEfF\dElily}

|¥ Enable

Filename

[h281.4s J

Optiong

O

[ Spatial bite/MB coded
[ MY histogram

[ Spatial average quant
[ DCT frequency

[ MEB coded frequency
Intra coded frequency

akK | Cancel Apply

Now do some graphical analysis

» Click:

Analysis options

Frame range] Trace Graphs WV\sual diffalencafF\delity}

‘Enable’ (this is the default) =

(select the folder with this) =——

P v Enable

Select the output filename == | | feune

| 1251 4 J

Click ‘Spatial bits/MB’ ===

7

and ‘Intra coded frequency’

after play ends

The data is exported
to the ‘.xIs’ file and MS Excel
is opened using this file

In Excel, click ‘Enable macros’
The screen will flash as the macros run

> Click ‘OK’, then play thm

Options AT

[ Spatial bits/MB coded
[ MY histagram
[] Spatial average guant

O DCT frequency
[ MB coded frequency
Intra coded frequency

Ok Cancel ‘ Apply

3}

At the end, there will be a tab ‘Splash’ with MTS4EA at the top left
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Graphical analysis (2)

» Click the ‘Spatial Bits per MB" tab
you can see many bits patial Bits per
are used at

- center, by the man
- top left*
- along the bottom edge*

* Too many bits used
in these MBs

- clearly errors

Average bits B 7 8 8101112131415 1617 1818 20 21
MB Columns:

Graphical analysis (3)

> Click ‘Intra Coded Frequency’ talby i codearrequency
Many Intra-coded
MBs at top left

Clearly an error
with Intra-coding
in the encoder

012345867 8 9101112131415 1617 181920 21
MB Columns
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Summary of H.261 video clip

> Clearly there are multiple problems:

Standards non-compliance
- Frequency of playing; Temporal Reference error
Coding inefficiency
— See how many bits are used at the top left of the frame and at the
bottom edge - investigate these areas of coding

- Too many Intra-coded blocks - look at decision when to Intra-code

> MTS4EA hasn’t fixed all the problems but
MTS4EA has shown where to look to fix the
H.261 encoder
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Tutorial 2: H.263 Rally (250k)

This tutorial focuses on:
=  Basic functions
= Alerts for syntax errors
= ‘Consequential’ syntax errors/error alerts
=  Trace outputs:
= Parse bitstream
=  Interpret
= Set frame range
= Motion vector overlay

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'H.263 streams',
‘Rally (250k)’.

Note: the first three slides in the first three tutorials are roughly the same - they
are repeated to provide basic information in every tutorial for someone who does
not start with the H.261 tutorial.
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So, your video compression works?

> How do you know it complies with the standards?

> If it doesn’'t work well (or at all) with other
vendors’ codecs, where is the problem - is it with
your codec or theirs?

> |s your codec optimal?
Are you making the best use of available bandwidth?
Which frames, movement types use the most bits and why?

What changes to your codec software give the best reductions
in bits used for the least reduction in visual quality?

What types of video content does your codec not work well

with and why?

Basic functions

Forwards Backwards

Icon Ctrl+ Icon Ctrl+
Play video S P a Shift+P
Stop video = S = S
Pause/step one frame » A - Shift+A
Fast forwards/backwards . F -l Shift+F
'‘Blind' fast forwards/backwards I B <] Shift+B
(no video displayed)
Pause on frame M P
(then Fast fwd/Blind fast fwd to get to this frame quickly)
Skip to next frame ~ K - Shift+K
type/number/time
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To begin...

> After starting MTS4EA click anywhere to remove
the splash SCreen (it disappears anyway after 4 seconds)

» Load the H.263 tutorial stream

Note: the demo version only plays the example video files provided

2 MTSALA - AL 6D Lomple - Hally, (230K}

Click ‘File’ menu, ‘Example files...’,
‘H.263 streams’, ‘Rally (250k)’

The title at the top changes to
‘MTS4EA - H.263 Example - Rally
(250ky’

Click ‘Play’ menu, ‘Play’ or Ctri+P,
or click the toolbar icon w

An *Alert’ pops up immediately b=

What is the alert?

> A ‘Warning’ that the ‘PSUPP’ field is being sent but it
Is being ignored (part of H.263+ Annex L)

> This section of the alert
gives a summary of the
stream up to that point \

amin
& at pasiion 045 [dec. 6] bit &

>

> Skip this Warning only
(MTS4EA will still trigger on
other warnings / errors) \

N\
N\

Ird {Skip this Wwarning only in fulura

> Click the ‘Continue’ button ——l—__r seawergdetsnia
M ’—UEI i

(see ‘How to use MTS4EA' section of the user manual for information on Alerts)
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6-14

Play the video to the end...an 'Error'

that high?

> ...An alert in the last
an ‘Error’

This seems a more serious

problem - a syntax error

in the bitstream /
...At bitstream byte
address 0xc9ff6, bit 7/
...At address Oxc9cfd

after frame 326is\/

> It looks ~OK, although maybe the quality is not

Decode Error 21761: Error in MCBPC_P VLC rg|

Error MB Layer
Q Errar in MBCPC_P YLC at position Oxc9fE [dec. 827382) bit 7

| &

)| after 21 979
P Frame
after 326

™ Skip this Error orly in future
[ Skip ALL Emor alerts in future

A 'consequential’ alert

> This happens very often
when there are
syntax errors - one
syntax error triggers a
number of subsequent

alerts (and a further
alert follows)

go to end of the stream

» Another alert occurs due to the ‘MBCPC’ error -
there is an ‘Out of sync’ alert

> Click ‘Skip ALL...” to the — 0. e

Evor GOB Layer
Q (Oul of sync error GOB layer at position Oxo3if [dec. 827331) bit 0

Summary

>

Abort Pause Gote w
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Error Alert log

> All errors are logged in the Alert log, and can be
seen by clicking on the Alert log icon: 2

Because previously we had % Alert Log: H.263 Example - Rally (250K} EEX
clicked ‘Skip ALL errors...’, the Aoo— = e Toh Towe Temmemals]
Alert log view is filtered:

- Indicated by the filter’
bUtton belng pUShed ln / Nao alerts selected for display - disable the filter to s2e them.

- The message
- The status bar indicates

that of the total 333 alerts,™™
all of them are hidden

Tatal; 333 alerts

Alert log (2)

» Click the filter icon to see all Alerts:

Double-click on an alert to
|_, see the details as shown

¥ Alert Log: H. 265" CKample

- Rally (250k)

g

i Class Title Decods | Display | address (bytes) | Detalls

31751 PictweLayer PSUPP being.. 1 1 0x000006 PP beingfrt (arnex L) i | P
W el PPLang. 2 1 0ewme PSUPPLof srt (srmnl): ner for the original pop-up
31751 Picture Layer PSUPP being ... 3 3 0xD037e6 PsUPRzing sent (annes L): ignor
31751 Picture Layer PSUPP being.. 4 4 0x004074 being sent (annex L): ignar
31751 Picture Layer PSUPP being ... 5 5 0x004718 UPP being sent (annex L): ignor i
31751 Picture Layer PSUPPbeing ... 6 6 0x005024 PSUPP being sert (annex L): ignar 3 PP b st vn L grived
31751 Picture Layer PSUPP being ... 7 7 0005713 PSUPP being sent (annex L): ignor o i S
31751 PictweLayer PSUPP being.. 8 8 PSUPP being sert (annex L): ignor
31751 Picture Layer FSUPP being ... 9 3 PSUPF being sert (annex L) ignor =
31751 Picture Layer PSUPP being ... 10 10 PSUPF being sert (znnex L): ignor - _
31751 PictureLayer PSUPPbeing .. 11 1L PSUPP being sent (annex L: ignar %;""‘
31751 Picture Layer PSUPP being .. 12 0007263 PSUPP being sert (arnex L): ignor [ [
31751 Picture Layer PSUPP being ... 13 0x007831 PSUPP being sert (annex L): ignar Dok | T o e
31751 PictweLayer PSUPPbeing... 14 (x007d3d PSUPP being sent (annex L): ignar | ¥ bena 5 ]
< | 3 | Pour boing s =
= B [ === 2
Total: 333 alerts | Al alerts shown iyt m A ——
_L\,w\-r#nsl Plwe Loy PRPRLsy... 34 34 OadeBbed PSUPP bt 3 r
Liwerlly 31751 Pulwelayer PSPPbeng.. 335 W5 Oa91ed PSUPP ety 14 —
Liwsming N7 PetueLaver PAPPbeng.. W% EETR P being 5 — ¥
Jiwerning 21751 Peture Layer PURFbeng .. X 320 (csd) FERP beng Lo g
D 7L MBLayer  EmorinMOERL, 327 2326 Ddedife Error In MBCPC_P YLC at position |
@eroe 21500 Generd it of yne =T PR R it of syne ak povtion D (d
Aywaming U751 Pechurelager PRUPPhEN.. 308 W e PSLIPP heing sent (annes L): ignor
[\ Waring U751 Plwelaper PSUPPLeng.. 38 327 OebcSld PSP bsing seni (anes L) igrwor
g&m 20765 HElayw  ErornMYNLC 338 327 Oa0cM Errow iy mtion vechon VLG ol pos
End Of Iog Crror 21766 GOOLaver  Outofsynci.. T rr (e Ot of $yNe ermor GO layer ot o w
>
Totd: Toaskrts | Al skerts shown
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6-16

Alert log - information provided

Alert level - ‘Info’, ‘Class’ or area The frame
‘Warning’, ‘Error’ of the syntax ~ numbers where
) g’, ’ Y : The address of
or ‘Fatal where the alert the alert is :
the alert in the
occurs decoded and bitstream
MTS4EA displayed (can
: Alert be different Alert
unique alert title ) details
ID number / / /
Level hix] Class Title Decode | Display | Address ibytes) | Details
QWarning 31751 Picture Layer  PSUPP being sent 323 323 0x0c85e3 PSUPP being sent {annex L) ignored at position 0xc85e3 (dec, 820707)..
3Warn|ng 31751 Picture Layer  PSUPP being sent 324 329 Ox0cgbcd PSUPP being sent {annex L): ignored at position Dxc8bed (dec, 822212).,
BWarning 31751 Picture Layer  PSUPP being sent 325 325 Ox0ca18d PSUPP being sent {annex L): ignored at position Oxc916d {dec. §23653)..
EWarning 31751 Picture Laver  PSUPP being sent 326 326 Ox0coaef PSUPP being sent {annex L): ignored at position Oxc982F (dec. 8253910 ..
ﬁWarmng 31751 Picture Layer  PSUPP being sent 327 =326 Ox0c9d01 PSUPP being sent {annex L) ignored at position 0xc9d01 {dec, 826625)..
QErmr 21761 ME Layer Error in MCBPC_P WL 327 =326 Ox0c9ffé Error in MBCPC_P WLC at position 0xcoffé (dec. §27382) bit 7
oErmr 21502  General Out of sync 327 =326 OxOc9ffa Qut of sync at pasition Oxc9FF6 {dec, 527362) bit 6
QWarning 31751 Picture Layer  PSUPP being sent 328 327 Ox0cIFFe PSUPP being sent {annex L) ignored at position 0xcoffc (dec, 827388) ...
ﬁWarning 31751 Picture Layer  PSUPP being sent 38 327 Ox0coffd PSUPP being sent {annex L): ignored at position 0xcoffd {dec, §27389) ..
oErmr 21765 ME Layer Error in MW YLC o) 27 Oax0caFFf Error in motion wector ¥LC at position e 9FFF {dec. §27391) bit 0
Finding out about the errors - Trace
: . ., . , Analysis options E|
> Click the ‘Analysis’ menu, ‘Trace enable...” | fuems 1 || ve stomcorssin|
or Ctrl+T (video must be stopped) i
> [Fall 250k paree bitsheamvpt .|
Awalable disk space: 14294 MBytes
> I n the ‘Trace’ tab : File size limit: |50 MBEptes
Options
enter the filename pr [ rese e
‘Rally_250k parse bitstream )
M8 summary
then click ‘Parse Bitstream’ e
] Frame fideiity
] MB ficelity
> Click the ‘Frame Range’ tab: T
select frames 326 to 327
. - Analysis options
(i.e. just the last 2 frames) -
Frame range | Trace | Graphs | Visual diference Fideliy |
Frame range
> Click ‘OK’ at the bottom of the TP fone
326 to |327 [~ Allframes
‘Frame range’ tab
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Trace - parse hitstream

> Play the video from start-finish - fast forward if you
wish: click m to Fast forward (frame number is at the top)

= W

> Click ‘View trace’ icon—— = LY
== Trace: Rally 250k parse bitstream.vpt

[~ Line numbers Find: Prev| Mest| W Enor W Waming W Frame [~ Text

Standard H.263, ~
Frame size: 352288 n
Filesize 808 kBytes

: PICTURE_START_CODE
TREF

: PTYPE: 1-O-ssi-dci-fpfr-sf

: pct—4 zeros (MP4) -~ PTYPE (263): pct—unv-—s=+
VOP_QUANT (MP4) ~ PQUANT (263)

: CPH

: PEL

1— - (0=000C982F,

P ——
(0=000C982F,5) . UARNING: PSUPF being sent {annex L} ignored
at position 0xc982f (dec. 825391) bit 5§

R ERRE R IR IR EEEE LR

0001 1111 ———— —— ——

—— (0=000C982F.5) PSPARE

——— [0=000C9830.5) : PEI

——— (0=000C9330.4) : NOT_CODED (MP4) ~ COD (263 or 261)
OO00C9230 MCERCTE

Trace - parse hbitstream (2)

> ‘Parse bitstream’ shows:

Address in Bitstream
. . ) , bitstream: mnemonic

g?’ks (‘ell\lec? )[Narr;lng tantdh Frélme (byte address, bit (for the
Ick Next 1o step 1o the Error position) standard

concerned)

EEX

= Trace: Rally_250k parse bitstream.vpt

Bit pattern in e
the bitstream i Bl
(Dx[I[IDCSFF?

o i 1
(the bits in the { 0xD00CIFFS, 3
i {D0DOCSFF3 2

order they 1 {0x0DDCIFF4 6
{Ds0DOCSFF4 &

4

6

5

1

0

WOT_CODBW (MP4) ~ COD {263 cb &
P

1

appear) {0%D0QCIFFS |
0 {50 0DCIFFS,|

{Ux000CIEFS.

{D%0DOCAFFS |

This line is = [P=== === s ssee foms sse sees ssee {0xD00CIFFS

longer__ the blue {0=000C9FF6,7) Error in MBCPC P VIC at position Oxc9ff6 (dec. 8527382) bit
arrow indicates

)
)
)
g
y o
)
)
)
)
)

HOT_CODED (MP4) ~ COD (263

; RN
thlS (0=000C9FF6.b) | ERROUR toposition Oxc9ff6 (dec. B27382) bit &

(and the scroll 2
bar appears) —pT—> | >
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6-18

Trace - interpret

» Click the stop icon ™ ; go to the Trace-enable tab; select a new
filename (e.g. ‘Rally_250k interpret); step through the first 4
frames and click the View trace icon E

> The Trace - Interpret shows the interpretation of the bit
patterns into numbers/meanings:

: ‘ )
Click ‘Next' to == interpret.y
step to the ors | Fin nor T Warnin o [ Fame [ Tew|
Error ShOWﬂ LETE icted from cck MB,GOB]: MV¥1 [1,11,13], MV2 [2.12,12], M¥3 [2.13.12]+ %
vert=0
b index 297, B 0
(or press F3) R ] DemaT o umaa o on s, ab 12, Himm s ¢ T un P T
absolute <0.0>

[ELK] Motion Vector
(0x000C9FFS,0) [KE ] MB=13; GOB=13 is coded

 escrrece MBCPC is incorrect at bitstream

g osition 0xC9FF6 bit 7
{0=000CSFF6 . Error in MBCPC_P VLC at position 0xc9ffo ( p

The ‘Outof sync’ | ... eoesunmeess

error follows —=ll.E=zer -
On from the (DxDDDCBFFE! Cut of sync at position Oxc9ffh (dec. B27382) bit 6

MBCPC error &£

1=

v

Trace files result

> The Trace files have shown that the bitstream
has an incorrect value for MBCPC - in fact, it
appears that a Start Code! has been put into the
bitstream by the encoder, some 9 bytes before
the end of the file

> Note that the Trace files can be very large if
Trace is active over many frames - that is why it
IS suggested always to use a range of frames

1 actually called a ‘Picture Start Code’ or ‘PSC’ in the H.263 standard
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Conclusion: not standards compliant

> There are two errors:
The warning concerning PSUPP - this is not a serious error

The VLC error may not to be a serious problem because it
only occurs right at the end, but clearly the bitstream has
not been correctly written by the encoder and this error
could occur earlier in a bitstream, causing issues of
interoperability with other decoders/equipment

> There are faults in the encoder: MTS4EA
hasn'’t fixed the problems, but it has told
vou exactly where to look

Look at the Motion Vectors

» Click 2 in the toolbar to switch on the view of
Motion Vectors (‘MV’) and run the video again

The white dots are at the
center of each MacroBlock

The white lines indicate the
Motion Vectors:

— The MV has an arrow head at its end
and is pointing to the position in the
previous frame where the data for
the current MacroBlock came from
(or block, if 4 MVs have been used)

The overlay can be black instead
of white - click =
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6-20

Look at the Motion Vectors (2)

> Now switch on the MB tooltip - click = or Ctrl+M

Use the cursor to drag the white square to the MB being
inspected - the MB shown is at (X,Y) location 6,8 and the Motion
Vector values are <-0.5,-7.5> (to half-pixel accuracy)

0x0853fd (dec. 545789) bit 1
INTER
g

g

28 (011100)
5,-T5

Look at the Motion Vectors (3)

> Run through the video again; using ‘File’ menu,
‘Pause/Step forward’ (or click = or press Ctrl+A)

> It looks OK

the Motion Vectors look fine - the direction is understandable
and seems correct

the Motion Vector values seem fine

> Provisional conclusion: the Motion Vector
iImplementation seems OK
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Summary of H.263 ‘Rally (250k)’

> There are two standards-compliance issues

An error at the end of the sequence - not ended correctly
A warning at the start - not serious.

> The Motion Vectors look OK

(Clearly more work can be done looking at optimization - see
Tutorial 3 — MPEG-4 Space)

> MTS4EA has shown where there is a
standards-compliance issue in the H.263
bitstream, but that other aspects - the
Motion Vectors - are implemented OK
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Tutorial 3: MPEG-4 Space

6-22

This tutorial focuses on:

Basic functions

Alerts for syntax errors
Summary tooltip

MacroBlock overlay MB types
MacroBlock tooltip
Optimization

= Frequency of Intra-coding

= Set a frame range

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'MPEG-4
Elementary Streams', ‘Space’.

NOTE. The first three slides in the first three tutorials are roughly the same - they
are repeated to provide basic information in every tutorial for someone who does
not start with the H.261 tutorial.
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So, your video compression works?

> How do you know it complies with the standards?

> If it doesn’t work well (or at all) with other
vendors’ codecs, where is the problem - is it with
your codec or theirs?

> |Is your codec optimal?
Are you making the best use of available bandwidth?
Which frames, movement types use the most bits and why?

What changes to your codec software give the best reductions
in bits used for the least reduction in visual quality?

What types of video content does your codec not work well

with and why?

Basic functions

Forwards Backwards

Icon Ctrl+ Icon Ctrl+
Play video S P « Shift+P
Stop video " S = S
Pause/step one frame > A a Shift+A
Fast forwards/backwards . F < Shift+F
'‘Blind' fast forwards/backwards I B 2 Shift+B
(no video displayed)
Pause on frame P P
(then Fast fwd/Blind fast fwd to get to this frame quickly)
Skip to next frame - K - Shift+K
type/number/time
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6-24

To begin...

...At bitstream byte
address 0x11, bit 3

> After starting MTS4EA click anywhere to remove the
splash SCreen (it disappears anyway after 4 seconds)

> Load the MPEG-4 ‘Space’ file to test:
Note: the demo version only plays the example video files provided

CLICK ‘File’ menu , ‘Example files’,
‘MPEG-4 Elementary Streams’, ‘Space’

An error pop-up occurs immediately /

/

Enor Video Object Layer

Error: quant_type is "' at position 011 (dec. 17), bit start 3. Not allowed
in Simple: Profle

1>

(i.e. in the header)

...Before VOP 1 =—

[ Skip this Err
I Skip ALL En

What is the error?

> Click ‘Continue’

Note: The error pops up immediately because MTS4EA does an initial check of
the file header when it loads the file - and there is an error in the header.

> The error says that method 1 quant is being used - but
this stream is Simple Profile, so this is not allowed.

[~ Skip thiz Error only in future
[ Skip ALL Error alerts in fubure

(i.e. continue anyway)

starts playing.

m| Continue | Goto w ‘

MTSA4EA then loads the stream.

The title at the top changes to ‘MTS4EA - MPEG4 Example - Space’
Click ‘Play’ then ‘Play’ or Ctrl+P, or click the icon. pe

The same error will pop-up again - this time, when the stream

Click ‘Continue’ again on the alert pop-up.
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A second alert pops up - look at Hex

2: look at the ‘hex’ of the

> The Hex view is opened, with
the error location highlighted.

M On ¥ Hes # ASCH =] gt s e Aot | Hex " Dec

=

> This time a warning after frame

bitstream by clicking ‘Goto’, ‘Hex'.

|

Decode Warning 33001: module_time_base is zero

MEES L ™

i
87 36
i}

ED

Soto] [0
UETEE GIIL00T1 uunu\u e 001110 1101101 T0T10111
NE174 11100081 110011

0 11111100 00111001 10110110
06174 11011111 mun
4180 11011011 01

1011100
U£18C 10110180 11111100 09111001 10110110 11 0
n&137 11001100 nnnmnm 11101101 10131111 00001110 D1108101 CC 11
06190 10110111 11100001 11001101 10110118 11111110 00011100 BF E1 CD B EEac
N413E 110060081 00011110 13031811 11110800 11100110 11011011 €1 1E OB Fd &
06144 01111110 00011100 13011011 01101118 11000011 0011011 7% 1C OB GF BB,
16140 lulDllUl 11111000 01110011 01101101 10111111 10000111 €D P8 73 8O BF 87 u am
110 11111108 D0111001 10110110 30 &7 BE FC 39 Bé 06 9

ﬂtll'h’. 110111]1 100001\1 DOlIﬂ 10 unuou Illlﬂﬂﬂﬂ 11100110 OF D'." 36 OO FOEL 6

11011011 01111110 00011300 11031011 91101111 11000011 DB JE 1C D8 6F €3 ~ o
Heics 10011081 01101101 13131000 01110013 ounuul 10111111 98 K] W omoen
0s1C0 1uuu01(1 00110110 11011011 11111100 o (uouuuln 87 36 b8 KC 39 82 & 9
NE1CE 0 10110111 11180001 11001808 !"!lnlm 11111100 30 B? E1 €D B6 FC
06104 ﬂDll\DOl 10110110 110313111 10000111 00110110 :1ounu I'.‘ 1.3 DF l'l!' 3 0D ’l 13

Ak et 0 (0]

Waening Video (biect Plane
) WARNING: modulo_tma_base is 2600 Sl vop_lime_nciement is rdst
£ 3 o poiion (WE106 [dec. 24965]. b 3
Summany
e a
T CxO06TE2 (6. 24963) e T
L] aer 0550
-
I Sk Bhas Wianrarg iy o)
™ Skip ALL Wiaring sheits i futur®
A At G |
)
> wbe]
= [
o4 et iog
@ toviaster
B buffer

See Tutorial 4 - MPEG-4 ASP Window Car for

details on how to use the HexView

What is the modulo_time_base alert?

> ‘modulo_time_base’ error:

‘modulo_time_base’ was last ‘1’,

at which time ‘vop_time_increment’
should be reset (although not
necessarily to zero).

> Continue to play the
video:

The same error occurs again in
a later frame.

Click *Skip this Warning...’
Then click ‘Continue’ \
(and play to the end)\

> The video looks OK?

It should be set to ‘1’ after a whole second has elapsed since the

Decode Warising 33001: modulo_time_base is zero

“Warning “Wideo Object Plane

MwARNIMG: modulo_time_base is zero after vop_time_increment is reset
at position Okf3bE (dec. 62330), bit 3

Summary
-
v
\7 Skip this W arning only in future
ing alerts in future:
Abort I Pause Continue Gaoto w
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Finding out about the errors - Trace

Analysis options E‘

» Click the ‘Analysis’ menu, ‘Trace enable...” [ EE—
or Ctrl+T (video must be stopped). 5, e

l Avwailable disk space: 83014 MBytes
] ) H -
> In the ‘Trace’ tab click: / s
Options
‘Enable’ Pasebisiean
O Interpret
| ! | / (] VOP summary

L

Filename ‘Space parse bitstream S

Then click ‘Parse Bitstream’ Cocri”
0 VOP fidelity
I ME fideliy
> Click the ‘Frame Range’ tab: =

select frames 1to 3

(i.e. just the first 3 frames). - -
> Click ‘OK’ at the bottom of the

1 o [E I~ Al frames

\ First frame:
‘Frame range’ tab.

Trace - parse hitstream

> Single step through the first 4 frames of the video
(using ‘Ctrl+A’ or the Pause/Step forward icon)iw
(Frame number is at the top: click continue when the error pops-up)

B e Rl B BRI B el AR (Y ~| @ m s

> Click ‘View trace’ (or Ctrl+V) > SE2ES.

S MPEG4 Example -

Space
F:00001

#= Trace: Space parse bitstream. vpt

I Line numbers Find Prev | Mest| W Emor W Waming W Frame [ Test

Standard: HPEG-4, Sinple Profile -~
Resync, Method 1 gquant =
Frames size: 352m288

Filesize: 976 kBytes

0000 0000 0000 0000 0000 0001 0000 0000 (0x00000000,
0000 0000 0000 0000 0000 0001 0010 0000 (0=00000004.
——————————————————————————————— {0=00000008,

: WIDEO_OBJECT_START_CODE
. VIDEO OBJECT LAYER START CODE
: RANDOM_ACCESSIELE WOL

o g

)

g
UUUU oool - (0x00000008.6) : VIDEO OBJECT TYPE_INDICATION
lese S=5s = (0=00000009. 63 : IS_OBJECT_LAYER_IDENTIFIER
oool ——- {0x00000009,5) : VIDEO OBJECT LAYER VERID
00]l~ ——r — e e e e e (0=00000009. 1) : WIDEO OBJECT_TLAVER PRIORITY
OO0 oo o e oo oo oo o (N=00000N0A AY ASPECT RATIO THFQ
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Trace - parse bitstream (2)

> ‘Parse bitstream’ shows:

Address in

. bitstream:
Click ‘Next' to step to

the Error shown or

bress F3 position)

Bit pattern in
the bitstream

Trace: Space parse bitstroam.vpt

v i

I™ Line numbers Find: ¥ Waning M Frame [

(byte address, bit

Bitstream
mnemonic
(for the
standard
concerned)

EEX

Immm e e e e e (0=00000011, 3 QUANT_TYFPE

(the bits in the

9690063656 G 6 R

order they (0x00000011,3) Error: quant_type is 'l' atfposition 0x11 (deg/ 17). bit start 3.
R EEEXIRER x
------------ (0x000000JF, 10AD_INTHIE QUANT MAT
appear) — (0=00000011, LOAD_NONINTRA_QUENT_MAT
{0x00000011; COMPIEXITY_ESTIMATION_DISAELE
{0x00000012, RESYNC_MARKER_DISABLE
{0%00000012, DATA_PARTITIONED
This line {0x00000012) SCALABILITY
(020000001 STUFFING BITS
continues - the
’ 5 -
blue arrow —— ———— {0=00000017.7) : VOP_CODING_TYPE
indi hi — (0=00000017.5) - MODULO_TIME BASE
— {0=00000017.4) . MARKER_EIT
indicates this Q00000017 3) | VOP_TIHE_INCREMENT
— (0z000000T
(and the scroll o ;ﬁ VOP_CODED

A

Hot ald

(0=00000018,

bar appears) =

£

Trace - interpret

and click the View trace icon B

patterns into numbers/meanings:

race: Space interpret.vpt

I~ L b b Prgy||Next) ¥ E ¥ warming
ine numbers | Find: Pr trar armin

> Click the stop icon ™ ; go to the Trace-enable tab; select a new
filename (e.g. ‘Space interpret’); step through the first 4 frames

> The Trace - Interpret shows the interpretation of the bit

V¥ Frame [~ Test

Click ‘Next' to step
to the Error shown
or press F3
(shift+F3 to find

[VOL] {Hpa}
(0=x00000011,7) [VOL

wvideo_object_laye:
interlaced =
obmc_disable = (C iz disabled)
sprite_enable 0 (sprites not used)
not_fA_bit = 0 (is=
quant_type = 1

(0=00000011,6)
(0=00000011,

width = 352 wideo_object_laver height = 24 4
Ho nterlaced) —T
¢

8-bit precision per pizel)

XX XK EEERLRKN

previous)

(0x00000011,3) Error

(0=00000011,2)

quant_ Lty

load_intra_guant_mat = 0

The same error as shown in
the parse bitstream trace

use defsult intra quantiser matriz
load_nonintra_guant_mat = 0
use default nonintra quantiser matrix
complexity_estimation_disable = 1
resync marker disable = 0

(0x00000011.1)

(0=00000011,0)
(0=00000012,7)

(No. do not load)

=
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Trace - interpret (2)

Frama tange Trace | Giraghut | Viousl Sifestrce/Fideity |

> Repeat but look at frames 11-14:
(new filename). '

Fuvaslable ik space: RN T MBybes

Fio sizn bt [0 HEpn

Fiflhame Last frame

> Deselect ‘Frame’; click ‘Next’
(or F3).

Warning highlighted

Dpions

[ Paese bitstraam
=
[JVOP surmenaty

Trace: Space interpret f1
| Find: Prev Evor W Waming | Flame [~ Test

(0x0p006186.5) [VOP] nodulo_time_base = 0 seconds elapsed (bitstream walues: length=1 bits, mod=+ a
(0=g0006186.3) [VOP] {MP4} wop time_increment = § =

) Explanation of modulo_time_base warning

(0=x00006186, 3) WARNING: modulo_time_base Is zero after wop_time_increment is reset at position 0x6186+
(0x00006187.2) [VOL] {MP4} wop_rounding typs = 0

(0x00006187.13 [VOL] {MP4} intra_dc_wvwlc thr = 0

(000006188 .61 TVOP1 voo guant=1 (0xl)

Note: the ‘modulo_time_base’ field is actually at 0x6186,5 but MTS4EA cannot know it is
incorrect until the value of ‘vop_time_increment’ occurs at 0x6168,3 so this is the address given.
This can happen with many errors: it is only a later field which shows that the earlier field
was incorrect

Trace files result

> The Trace files have shown that the bitstream
has:

an incorrect value for quant_type - Method 1 quantisation has
been selected, but this is not allowed in MPEG-4 Simple
Profile

errors in the modulo_time_base field

> Note that the Trace files can be very large if
Trace is active over many frames - that is why it
IS suggested always to use a range of frames
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‘MPEG-4 Space’ Summary Tooltip

> Switch on Summary tooltip: icon or Ctrl+U or ‘Overlay’
menu ‘Summary t00|tip1 (to force undock, hold <Ctrl> and drag with mouse)

2 MTSAEA - MPEGA [xample - Space

» The Final Summary Tooltip [z e s e s
at the end gives:
Picture size: 352 pixels High b
x 288 pixels Wide (CIF)

File size is 976K Bytes
There are 175 frames | TR

Play time of the sequence
is total 13.920 seconds

Total bits: 7,998,576
The bandwidth required to transmit this is 574 kbits/second

The frame play rate is 12.57 frames per second (Hz)

The clip is MPEG-4 Simple Profile with Resync markers & Method 1 quant

There are syntax errors - but is it optimal?

> The sequence looks ~OK - now see if the codec
makes best use of the MPEG-4 standard?
Click the X’ at the top right of the Final Summary window to

close it.
Click | # or Ctrl+Y or ‘Overlay’ menu, ‘MB Types'.
The MB types cglor B (b e gt ipere %

DFE e SN W r W= o e
2

key appears.

Step forward 3 frames:
the MB types are now
color-coded.

B % WPiGA (xampie - Space
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MB types overlay color key

> The MB types key can be
Docked to one edge.

Undocked LE - o © MPEG4 Example - Space

. E RPOLATE MC+32) F:00003
(to force undocking, O
hold the <Ctr/> ke 3% while ] wren FORWARD MC+Q

E INTER+G BACKWARD MC+Q

dragging with the mouse) EWRW
Resized.

Switched off

altogether by

clicking the ‘X’

(top right) < >
(to display it again, click the

MB types icon twice).

DIRECT

‘MPEG-4 Space’ - is it optimal?

> Step forward quickly to frame 34 [ESee

There are lots of green (Intra) coded
MacroBlocks in the static black
background (use most bits, generally).

> Now step forward slowly over
frames 35-37:

? MPTGA Fuemple - Spac

| R 4

> ...The Intra MacroBlocks disappear.
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MB tooltip (MB=MacroBlock)

> Now click stop (the ® icon); switch on the MB
tooltip by clicking the = icon and step forward
to frame 3

Bl G A A W P B o o [IVOP Rl RN =

> The MB tooltip is
displayed:

This provides
detailed informa-
tion on the Macro-
Block indicated by —
the white box T G
highlight e

BACKAARD MG+

DIRECT

MB tooltip: information provided

> Information provided by the MB tooltip:

Note: this varies substantially by video standard - see ‘How to use MTS4EA’ section
of the User Manual.

Current display VOP/frame

Location of the top-left pixel of the
highlighted MacroBlock

MB location in X,Y coordinates,
where 0,0 is top-left

Address of the start of the MB data
in the bitstream

Encoding mode (Intra, Inter, etc.)
Quantizer used in the MB

Number of bits used in the MB
Whether AC prediction is on or not
Coded Block Pattern (vo, Y1, Y2, Y3, U and V)

Motion Vectors (X, Y) Y 4

Macroblock

el (192, 128)

0001 25k (dec. 46991 bit 7
INTER

i

193

2201010
pi = 1.5, 14.5=
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‘MPEG-4 Space’ - is it optimal? (2)

> Stop the sequence; switch on the Summary tooltip and look
at the Intra MBs in frames 1-3:
the Intra MBs in frame 1 typically take 22 bits (an I-VOP)

the Intra MBs in frames 2 and 3 (both P-VOPS) typically take 27 or 37
bits

» Forward on to frame 37:

the black background areas are ‘not_coded’ (i.e. they take no bits,
except for the ‘not_coded’ flag bit)

> Clearly there is a major difference:

when the whole frame is almost completely black, it seems that the
encoder chooses many Intra MBs

> Why?2?

‘MPEG-4 Space' - making it optimal

> It looks like the encoder is choosing MB types non-
optimally - it should be ‘not_coded’ MBs for the background
for all the P-VOPSs: this is wasting many bits.

Are there software bugs, where the encoder is too sensitive to
minor changes in the grey level?

To do: check the encoder part of the codec that decides when to
use Intra MBs, Inter MBs and not code the MB.

Fixing this problem would save many wasted data bits.
Note for information: the MPEG-4 standard provides more data bits for Intensity
- grey level - than for color information, so it is naturally more sensitive to

changes in grey level (this mimics the human visual system). However, it seems
in this example that the sensitivity to grey level is too great.

> MTS4EA hasn'’t fixed the problem, but it has told
vou exactly where to look.
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Tutorial 4: MPEG-4 ASP Window Car

This tutorial focuses on:
= Video navigator view
= Use of Trace
= Parse bitstream
=  Interpret
= Common error: stuffing_bits
= Synchronizing views
= Saving setup in project files

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'MPEG-4
Elementary Streams', ‘Window Car’.

(There are buffer conformance errors also, but these are ignored in this tutorial.)

NOTE. In this tutorial it is assumed that you have gone through the previous
tutorials (as indicated on the next slide).
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Prior tutorials assumed ...(1, 2 and 3)

> It is assumed that you have done the previous
tutorials and know how to:
Play/Stop/Advance/Fast fwd/blind fast fwd the video.
Use the alert pop-ups, interpret them and understand how to
click ‘Skip’” and ‘Continue’.
Use the MacroBlock and Summary tooltips and understand the
information provided.

Use the MacroBlock overlays: MB types, motion vectors and
intra coding frequency.

Set the frame range.
Set the Trace file name and options.
View the Trace files: Parse bitstream and Interpret.

Common error: stuffing_bits

> Go to ‘Example file’ ‘MPEG-4 Elementary streams’ ‘Window
Car’ - ‘stuffing_bits’ error occurs when the file is loaded,
at stream address 0x9, bit 1: s —y

> Click ‘Skip this..’, ‘Continue’ ==
when the ‘stuffing_bits’ \ -
alert pops up.

> Play the video to the end

(click ‘Skip this..”, ‘Continue’
when the VCV overflow \
alert occurs).
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Video navigator view

> Click the video navigator icon & (or ‘Play’ menu, ‘Video navigator’).
> The video navigator window appears, either in ‘Detail’ view
(below) or ‘Thumbnail’ view (next page):
Video Navigator: MPEG4 Example - Window Car
Display Type Dscode | Display tim.. | Sias (bits) | Address (b | H dd
Dlsplay frame M1 vop 1 0.000 57128 0x00001F 4\ feXta t I’?SS
number: note i . of start o
difference to 2z B-WOP 3 -.-. 0.033 2328 0=001d51 decode frame
m HS B-WOP 4 '.S 0.067 2360 0001874
nljerf]zer_e_ rdal:Te]e M‘? B-WOP S é 0.100 3160 0=001f9b .
to B-VOPs/ Ms S{GMCH-VOP b T am E » fB|tS for the
S{GMC}-VOP ﬁs BHOP 7 0.167 3ossy rame
M? B-WOP & 0.200 3056 Oz0024ed
Ms B-OP 3 0.233 36D 0x00266D Dlsplay time
Hg S{GMCH-¥OP 6 0.267 +74648 0x002126 (SeCOﬂdS)
ﬁ 1 B-WOP 11 0.300 9600 0003674
) cun = - o oo v

Video navigator view (2)

» Click to see the ‘thumbnail’ view

o dmo Navigstor: MPEGA Exampla - Windew Car

Thumbnail view,
scrolled down

\{N!—Nwsn:m RO AL IR BOR 10008 n«.unn—m
Frame : display frame : display time E E F E ﬁ
type number (seconds) P s g e .
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Synchronize video frame and navigator

horizontally’.

> Click the ‘Synchronize views'’

In this case, the displays
change to the first frame:
this is because the end of
the sequence had been
reached and therefore frame
1 was the first that could be
synchronized.

Play through the whole
sequence again: the video
navigator and the video views
are synchronized.

» On the ‘Window’ menu, click ‘Tile

icon

Jump to video frame - cached data

beginning and stops at frame

from the beginning again.

in the ‘Play’ menu, ‘Decoder
options’, ‘General’ tab.

— BUT if the video has been
stopped (e.g. played to
the end) then the cache
must be refilled.

> The last frame is now displayed in the video window
Scroll back up the navigator view and double-click on frame 57
The decoding restarts from the

S7.

Double-click on frame 51: the view
changes immediately - it does not start

The reason is that the data is held in a cache. |,
— MTSA4EA has a cache of data: the size is selected

Genal | 1263 | WMPEG:2| MPESA | U

ot Pt
I Erable

Stogrbuck Bt

Dt sce bt 10 il
Evinsiedbamesze 0335 MigherFrame

[ - -
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Synchronized views

> Many other views can be synchronized with each
other:
Video window
Video navigator
Buffer analysis
HexView
Alert log
Fidelity analysis
Trace / Parse Bitstream and Trace / Interpret

> To go to the same place in another view.
Ensure ‘Synchronize views’ is on (icon pushed in ).

In any view, right-click, select ‘Goto view’ and select the view
from the drop-down menu.

Look again at ‘stuffing_bits* alert: Trace

> View the Trace files frames 1-3: the ‘Warning’ alert is

ol uu!ly:" I Wameg 2 Fiama [ Ted:
)IFFI ( Addvane i Simple Prolilelevel 2

15 Jns
5L kBrim

Standasd
Kethad 1 qu
Erams size
Filesize

GDW Gﬂ!lﬂ o000 0000 0000 D003 1 (L
cnon 0000 0000 0000 0000 DOO1 1
6001 ———

The blue

—| arrows indicate

4 the line is

i v coxooonenno.7) ) oo ayence_start_code + DE1BO (should be Dx110) longer than the

SERR%%RSM i /7 e 11 window width -
use the scroll

bar to see the

«| rest of the line

Note: the warnings, errors and fatals are a/ways shown in the
Trace / Parse bitstream and Interpret files, irrespective of
whether or not the pop-up alerts are enabled
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Look at the bitstream data - ‘HexView’

> In the Trace / Interpret
window, select the address
(0x00000009,1) then right-click;
select ‘Goto view’, ‘Hex':

The ‘HexView’ is opened with the
same location highlighted.

1 Hex: MPEGA Example - Window C.

It can be seen that  [Cu e v s i slgemem |l Reskie e ] e €
- [apnan an0onoon AG000006 110010 00000600 00000000 00 00 01 B0 F2 00 00 -~

o7 0 W .

bits 1 and 0 of byte SOD0E 30000000 30305008 OSD0BUS DOR0BN0G DODOI0ND 11003000 10003600 00 0O 41 20 00 b 01
(00015 10000000 00001118 01010000 10118000 01600010 01000001 01100000 A0 OF 50 BO 42 41 &0 P B

9 are both 1' but "ll‘li 11000010 00110000 01111111 00000000 00000000 00000001 10110110 C2

for stuffing bits, the

H 1 )

bits should be '01'.

C2 10 7
OD0I000D 01100010 00011001 0AGOOLOY 000131110 11100003 11011001 10 62 19 05 IE E1 D3 b
A 00100102 10110100 021100100 01011101 11002111 01011110 0011011 25 B4 64 50 CF SE 1B % d)
1 11100111 10011111 11111001 00010100 11011110 11110000 11100011 E7 9F F9 14 DE FO EJ
00036 11110101 01011000 111031010 01110101 00111101 01010010 10000100 FS 68 EA 75 3D 52 854 X u=R
03F 00011010 10100001 11111101 11011010 01011111 01011000 10110110 1A Al FD DA 5  {
6 01110111 10006118 18100118 10100100 13130010 00113101 10311810
0 11110101 01100110 11 11011110 01100011 10101110 00101101
4 11010001 0L00G10E 10003110 01100313 11000111 00100111
B 11101101 10010000 131102001 10101101 031100101 10101110 10100011
00062 00110010 01011111 00010110 01110001 01111011 10011001 01010000

naress: 0 49)

DD DE 63 AE 3D £ c =
G

ED E9 AD 65 AE A3 :
SF 16 71 7699 50 2_ a{ P ¥

MTS4EA has shown
exactly where the problem is.

The HexView window

View binary, Set bytes

viewed per
line

hex, ASCII
in any
combination

Find / Goto previous / next address,
binary/ hex/ASCII data

: MEYG4 Example - Windov, Zar

W Bin W Hex W ASCI |auta ¥ | Bytes pert line ~| Goto| |0 Abgalute address | & Hex O DK Convert

00000 00000000 00000000 00000001 10110000 11110010 00000000 00000000 OO0 OO0 01 BO F2 f|nd
00007 00000001 10110101 [NEEFESM00000000 00000000 00000001 00000001 01 BS [MEM00 00 01 01
0000E 00000000 00000000 00000001 00100000 00001000 11001000 10001000 00 00 01 20 08 C2 88 Values
00015 10000000 00001111 01010000 10110000 01000010 01000001 01100000 80 OF 50 BO 42 41 60 F BA®
0001C 11000010 00110000 01111111 00000000 00000000 00000001 10110110 C2 30 7F 00 00 01 Be O decimal
00023 00010000 01100010 00011001 00000101 00011110 11100001 11011001 10 62 19 05 1E E1 D9 b
00024 00100101 10110100 01100100 01011101 11001111 01011110 00011011 25 B4 64 5D CF SE 1B % d] © to heX
00031 11100111 10011111 131111001 00010100 11011110 11110000 11100011 E7 9F F9 14 DE FO E3
00038 11110101 01011000 11101010 01110101 00111101 01010010 10000100 FS 58 EA 75 3D 52 84 X u=R
0003F 00011010 10100001 131111101 11011010 01011111 01011000 10110110 1A A1 FD DA S5F 58 Be X (and
00046 01110111 10000111 11100111 10100100 11110010 00111101 10111110 77 87 E7 A4 F2 3D BE » = .
an 11110101 01100110 11011101 11011110 01100011 10101110 00101101 F5 66 DD DE 63 AE 2D f - vice-

ey

versa)

>

:
411011001 01000101 11011100 10001110 01100111 11000111 00100111 D9 45 DC B8E &7 C7 27 g
0006E 11101101 10010000 11101001 10101101 01100101 10101110 10100011 ED 90 E9 AD 65 AE A3 =

2 00110010 01011111 00010110 01110001 01111013 10011001 01010000 32 SF 16 73 7B 99 E"K’ af

ddlss: 00 (9]
1 )
Bitstream \
address of Address of

start of highlighted data Binary data Hex data ASCII data
line (hex)
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HexView ‘Find’ using ‘" wildcard

*Hax: MPEGA [xampla - Window Car
¥ B F Hex W ASCH [auo

UOU00 pOUUOUUD [ U1 1“11'““] 110010
0007 pOOODA0T 10110101 OOODIO11 00000000 00000000
UOUUE U0DUUDOOD 0UOUODO0 DOODOOUL V0100000 00001000
0O01S 10000000 00001111 01010000 10110000 01000010
0001C 11000010 00110000 01111118 00000000 00000000
it nANAAND 01300010 AA0TI00T _Anonndal Ann q

codes):

(See ‘How to use
MTS4EA'’ section
in the User
Manual for more

lex: MPEG4 Example - Window Car

00100101 10110100 01100100 01011101
0o 0o 001 onnioino

HE Hex: MPEG4 Example - Window Car

Addresses and
number of

bytes found \

00000 00000000
00007 00000001
0000E 00000000
‘UUUIS 10000000

00110000

0010
01100010

1100
\ EIEIEIZE 00010000
AR ARANAINd 1A11010n0

[Selection: 0x20-0x22 (32-34) 3 bytes

00000000
10110101
00a00o0n
00001111

00000001
00001011
0000nont
01010000
01111111
00011001
ntinATAn

10110000
onoooooo
00100000

oooooo

“DOUBO0UD UUUU000U

ooonoonl 0ooononnl

11001000 10001000 UU

01000001 01100000

00000001 10110110 ’:2
nnan R

¥ Bin ¥ Hes I ASCH (Ao | Bytesperline| Prev m 000 Hex Bl
8

. . oa|a000 0000000 03033000 00000001 10110000 110010 00000000 WHENEITN 50 00
information on SUEEEIEMO0001011 00000000 00000000 00000001
0if0000E 00000000 00000000 00000001 00100000 00001000 11001000
HE‘XViEW) uoloo015 10000000 00001111 01010000 10110000 01000010 01000001 01100000 80
00fo001C 11000010 00110000 01111111 00000000 00000000 DO0DOODL 10110110 C2 30
00023 00010000 01100010 00011001 00000101 00011110 11100001

11001111
0 i

¥ Bin ¥ Hex ™ ASCI [Aulo | Bytes perfine| Prev M [ Hex ~| & Hex ©

1 110
00000000 00000001
00001000 llﬂDIDDD
10110000 010

000 0

00 [
00000101 000
A1A11TAT 19AR1TT1 ATRi111n

> You can also search using a ‘.’ as a wildcard
character, e.g. Find ‘0001b." - select ‘Hex’ to find
‘0001b0’, ‘0001b5" and ‘0001b6’ (i.e. MPEG-4 start

o
uu [ FZ 00 00

Rl'ln on 01 01

30 YF 00 00 01 BG
el R ATt

01011110
noon

10010 00000000 00000000 EIEI o0 01 BO
00000001 BS OB
10001000 DD a0 o1
UllUUUUU BU 0F 50
']1
a0o 11EI11EIEI1 1EI 62 19 0
ANATINAT A8 T 24

Saving status with Project files

> The Project file allows the
status of most of the windows
and setups to be stored:

For example, suppose this is the desired
setup of the MTS4EA windows: =~
this setup can be stored to save

time when restarting working

with MTS4EA.

On the ‘File’ menu, select ‘Save
Project...” or click the [Eicon.

A filename is provided

(the name of the Elementary
Stream video file with the
‘.vpp’ extension appended)

- A different name can

be entered.

Do B

ACE I e rciom L] s I
Srenaeon [NTELEA projocts bog) Z] _rwed
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Restoring status with Project files

> Close MTS4EA completely, then restart it Somm ane
and load the project file from the file menu: |s==
the project file is listed under the recent files.
~
> MTS4EA reopens with the same video
file, window setup etc.

Note: the alert pops up
when the video file is loaded:
click *Skip this’ and ‘Continue’,
and the restored display is: _ |

Conclusions

> It is easy to see many different views on the
video data, and navigate between them.

> Using these different views, MTS4EA has shown
exactly where the Stuffing bits " problem is.

> Project files can be used to store setups and save
time when stopping and restarting work.
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Tutorial 5: MP4 File Packet Woman

This tutorial focuses on:

=  Opening an MP4 file and viewing the tracks contained
= Syntax error: not obeying Profile/Level restrictions

= Extracting/saving the video track

= Viewing MP4 file structure

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'MP4 files',
‘Packet Woman’.

(There are buffer conformance errors also, but these are ignored in this tutorial.)

Note: In this tutorial it is assumed that you have gone through the previous
tutorials (as indicated on the next slide).

Prior tutorials assumed ...(1 - 4)

> It is assumed that you have done the previous
tutorials and know how to:
Play / stop / advance / fast fwd / blind fast fwd the video.
Use the alert pop-ups and interpret them.

Use the MacroBlock and Summary tooltips and understand
the information provided.

Use the MacroBlock overlays: MB types, motion vectors and
intra coding frequency.

Set the frame range.

Set the Trace file name and options.

View the Trace files: Parse bitstream and Interpret.
Use the hexview bitstream viewer.
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Tracks in an MP4 file

> Click ‘File’ menu, ‘Example files’, ‘MP4 files’, ‘Packet
Woman’: the dialog box listing the tracks in the MP4

file appears:

Video track, ID=001

Elementary stream select

Select an elementary stream to decode

1e]

there can be multiple
video tracks: the first
video track is selected

automatically. /
Other tracks with ‘meta’ data
(unsupported in MTS4EA)

Click ‘OK’ ===

g i ari 530840 | No
[ p
003 Mene description sheam 19 No

Bytes | Scrambled | Decoder
530840 MPEG-1V

eriptor shream 19 Mo

™ Hide unkniown streams

¥ Hide emply streams

Stream search

(Note: ‘Extract’ is later
in this tutorial).

>
Bt | [ 0k | Canesl

Video track - ‘Level’ conformance error

The VOP has more
MacroBlocks (396) than
allowed in MPEG-4
Simple Profile / Level 1:
the maximum number
allowed is 99.

This is probably an
error with the ‘Level’ -
it is stated as ‘Level 1’
in the encoded file, but
it is actually the size of
a ‘Level 2'.

actual size).

> The video track is now analyzed - an error alert:

Decode Error 23021: Too many MBs for ProfileflLevel E‘
Enor Video Dbject Laper
[¥OL] §MP4} Enor: YOP [ height * width ] ofves no. of MEs = 396 - loo
many MBs for Prafile/Level (max = 99). [Emor ighared: actual width &
height used.)
Summarny

¥ Skip this Eror anly in future
™ SkipALL Enor alerts in future

Abort | Pause ‘ Contirue Goto v|

Click *Skip this...” and MTS4EA can continue anyway (using the
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Buffer conformance warning

> There is also immediately a VCV overflow warning
overflow by 297 MBs Decode Warning 33015: VCY overflow

this is to be expected, as the
Level is incorrectly given as L1
(which has a limit of 99 MBs)

whereas it should be L2
(which has a limit of 396 MBs )

352 % 288

| 675

) 000001 ¢ (dlec. 28) bit 7
| 0.000

P

> For now, just click ‘Skip’ and
‘Continue’ to ignore for now

¥ Skip this Waring anly in future
I~ Skip ALL Waming alerts in future

spor | Pause | [ Continue Goto v |

Buffer conformance analysis is covered in detail in
Tutorial 9 - see this tutorial for more information

Video track played ...

> The track ID is at the top of the video window

\

& MPEG4 File Example - Packet Woman - track 001 [Z|[B[X)

F:00001
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Another buffer conformance warning

‘Continue’ to ignore this
error also

> There is also a VBV underflow warning during
decode of frame 10— e —r

> For now, just click ‘Skip’ and |~ s

Buffer conformance analysis Is covered in detail in

Video Object Plane
Wideo Bufter Verlier model has underfiowed by 16075 bits at fime
flow oceuned duing the decoding of fra
. 16227 The total VEY bui ncy
is 0 bits

derived fiom profile_and_level_indicatio
e NOTE: display vs. decode ordler

352 288 &

675

000363 dec. 15227) bt 7

0360

P-vOP L

10

10 @
¥ Skip this Waming only in future
I Skip ALL Waming alerts in future

ot | Pawe | [ Coninve | Gowo v |

Tutorial 9 - see this tutorial for more information

View MP4 file structure

> Make the video window
active (click its title bar)

> Click ‘Analysis’ menu, ‘View
file structure’ (or Ctrl+R) or
click the icon

Top-level atoms in the MP4 file

Video-related atoms in bold

—

EE Structure: MPEG4 File Example - Packet Woman - track 001 (=13
= A
- Unknown
= mdat
size: = 690820
type = mdat
daka = [32, 600844]
+- mdat
& moav
size = 2758
type = maov
rkrowr
iods
trak
size = 1212
bype = trak

Click to ‘+’ next to each atom
name to expand it (changes
to ‘-’ when fully expanded)

Data for the atom

\
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To save the ‘.m4v’ video from MP4 file

> Close the video window, then reopen it: when the
tracks list appears, this time click ‘Extract’:

> The ‘Save stream as’ dialog
box opens:
Save stream file as @
Save in: |ﬁ video j &= cf Ed-
IE=)%0pp [ mpegz-conf]
I=yasp ) 0ther
I Customer Csimple
ICHzs3 [ Tutorial
[Chzet (=1
Enter ampa Dyvclips
:(j_:fferent . i —— Track ID and correct video file
Ile name —J__ S type has been automatically
if required T o appended to file name (you
Save as type; [MPEG-4 Elementary Stream [*.mdv) | Cancel pPp . Yy
can amend this)

Note: File’ menu ‘Save stream as...’ can be used to open the above dialog box when a video track
has been opened from an MP4 file but was not extracted at the time the MP4 file was first opened

MTS4EA has ...

» Shown which tracks are in an MP4 file.

> Extracted and played the video.

» Shown that there is a ‘Level’ conformance error,
and precisely what it is and where it is.

> Shown that there are two buffer conformance
€Irors (see Tutorial 9 for details of buffer analysis).

> Nevertheless allowed the video to be played and
checked for other errors.
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Tutorial 6: MP4 File Piccadilly Circus

This tutorial focuses on:

Opening an MP4 file; viewing the video track
Using the Summary tooltip and MB types overlay

Quick, straightforward checks for optimization that could easily reduce bit
usage by 45% in this sequence

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'MP4 files',
‘Piccadilly Circus’.

(There are two buffer conformance errors also, but these are ignored in this

tutorial.)

Note. In this tutorial it is assumed that you have gone through the previous
tutorials (as indicated on the next slide).

Prior tutorials assumed ...(1 - 5)

> It is assumed that you have done the previous
tutorials and know how to:

Play / stop / advance / fast fwd / blind fast fwd the video.
Use the alert pop-ups and interpret them.

Use the MacroBlock and Summary tooltips and understand
the information provided.

Use the MacroBlock overlays: MB types, motion vectors and
intra coding frequency.

Set the frame range.

Set the Trace file name and options.

View the Trace files: Parse bitstream and Interpret.
Use the HexView bitstream viewer.

Open MP4 files, view/extract the video, view the MP4 file
structure.

6-46
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Extract the video from the MP4 file

> Click ‘File’ menu, ‘Example files’, ‘MP4 files’, ‘Piccadilly
Circus’: the dialog box appears listing the tracks in

the MP4 file: T
bt an slerrtary cheer b decoe
i sy o1 | Scrambled | Dec: ]
Video track, ID=001 ﬁl Z@wawlm I Fﬁgﬁlxsm ,D..;f:um,,m
there can be multiple video | et catpsc ekl

tracks: the first video track
is selected automatically

Other tracks with audio and ‘meta’
data (unsupported in MTS4EA)

™ Hihe wrdorcwen thmame
I Hida ety traans

. . , Sbears search
Click ‘OK

Dt | oE_J| Concel |

D MISAEA - MPEGA File Example - Picadilly Circus - track 001

Track
number
shown

T MPIG4 Flle [xample - Picadilly Circus - track 001

> Before playing:
Switch on the Summary tooltip (§ or Ctrl+U)
Switch on the MB types overlay (s or Ctrl+M)

Then click ‘Play’ or ‘Pause/Step forward’ through the sequence
to the end (¥ / Ctrl+F, or = / Ctrl+A).

Decode Warning 33015: VOV overflow

Wiy oo Dbgect Flare.

> A VCV buffer conformance I\ Vo ity s
error occurs while decoding S rids o
frame 2. T sl
] e
T

. . E_;‘;‘memm’
> Ignore this for now - click =

‘Skip’ and then ‘Continue’. T, (= o

¥ S iis Waming orly in luhan
™ Shap ALL Woairarsg slests 1 hause

fbot | Pane | [Tomm]] oo =

Buffer analysis is covered in Tutorial 9
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Continue ...

> The first e — e
frame is = - - -
green, as _._:;;
is every 3rd E;m o
frame (i.e. = = e
all Intra MBs). e

> Another type of buffer conformance =
error occurs - this time VBV
underflow - at frame 34, but
also click to ‘Skip this" and ‘Continue’. =——_

(see Tutorial 9 for buffer analysis)

Look more closely at the VOP types

> Replay the video file but using Pause/frame

advance, step to the first frame.

B MTS4EA - MPEG4 File Example - Picadilly Circus - track 001

Apalysis  Alert Window  Help

EEER I IR EE BN

» The first frame :
takes 32,456 bits\

(Click the ‘X’ to remove the
MB types color key, if you
wish - click 28 twice t0
redisplay it; hold the<Ctrl>
key to force undocking nmraLE el
while dragging it with the FORNARD MC/G

ml nreran RACIOAAR b

v

mouse.) e i 5

WOTE: onefmore Alerts disabled | Al isabled:
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Step through the video ...

> Using Pause/frame advance, step through the
next 6 frames: S—

Frame Frame Bits PEdsldddens s BEw e oaEEalE]D
number type used

P-vOP 7,208
P-VOP 7,792
I-VOP 33,152
P-VOP 7,216
P-VOP 8,776
I-VOP 34,344

~N o o~ 0N

(frame 2 shown above)

Optimize the choice of VOP types

> The I-VOPs take ~4.5 times as many bits as the
P-VOPs.

> Why are there I-VOPs every 3rd frame?

> There is probably no need to have I-VOPs so
often - if the frequency of I-VOPs were reduced
to 1 in 30, the bits used for the sequence
would reduce by —45%6.

> MTS4EA has quickly shown how to easily
reduce substantially the bits used.
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Tutorial 7: 3GPP File Mobile Hands

6-50

This tutorial focuses on:
=  Opening a 3GPP file and viewing the tracks contained
= Syntax error: reserved Profile/Level indicator

= Quick, straightforward checks for optimization - may or may not be
applicable in a wireless environment

It uses the supplied video clip in the 'File' menu: ‘Example files’, '3GPP file',
‘Mobile Hands’.

Note: In this tutorial it is assumed that you have gone through the previous
tutorials (as indicated on the next slide).

Prior tutorials assumed ...(1 - 6)

> It is assumed that you have done the previous
tutorials and know how to:
Play / stop / advance / fast fwd / blind fast fwd the video.
Use the alert pop-ups and interpret them.

Use the MacroBlock and Summary tooltips and understand
the information provided.

Use the MacroBlock overlays: MB types, motion vectors and
intra coding frequency.

Set the frame range.

Set the Trace file name and options.

View the Trace files: Parse bitstream and Interpret.
Use the HexView bitstream viewer.

Open MP4 files, view/extract the video, view the MP4 file
structure.

MTS4EA Compressed Video ES Analyzer User Manual



Tutorials

Tracks in a 3GPP file

> Click ‘File’ menu, ‘Example files’, ‘3GPP file’, ‘Mobile
Hands’: the dialog box listing the tracks in the 3GPP
file appears: TR ®

Select an elementary stream to decode

Video track, ID=001 S R TN
there can be multlple 003 Scene description stream 19 No

video tracks: the first
video track is selected
automatically

Other tracks with ‘meta’ data
(unsupported in MTS4EA) ™ Hide unknown suzams

W Hide empty streams

Stieam search

Click ‘OK’ |

(see Tutorial 5 =T ‘l—l
regarding Extract’) - — —

Alert on syntax error ...

> Reserved value (0) for ‘profile_and_level_indication’:
A very common error in mobile video streams.

Decode Error 23001: Rese' ved Profile/Level

- ¢ . ] Ermor Visual Object Sequenc
> C I I C k CO ntl n u e 0 Entar: [VDS] (MP4} Proffe/Level = 040 at position 0k [dec. 4], bit start

7.is RESERVED walue or nct supparted in this versian of Yprove -
value will be ignared

(do not enable ‘Skip")

Summary

> Run Trace/Interpret (frame 1):
look at the error at address 4, bit 7

interpret.vpt

ind.  Prev | Nest| W Emor W Waring W Frame [ Tet

Standard EG—4. Sinple Profile ~
Resync, Datgf Partitioning =
Frams sizsj 176x144

Filesize: J 266 kBytes

I™ Line numbers

(0x00000400,7) [VOS] {MP4} visual cbject_sequence_start_code = Dxlb0 (should be 0xlb0)

T
HRRRRH KKK RRHRKRE
(0x00000004.7) Error: [VOS] {MP4} Profils/Level = 00 at position Ox4 (dec. 4). bit start +

¢0x00000005.7) [VO ] {MP4} visual_sbject_start_cods = 0xlb5 (should bs Dx1b5)
{0x00000009,7) [VO ] {HP4} is_visual object_identifier = 0 : no wisual object version ID o
e,

f=NANNANNS RY TYO 1 fMP4Y wvimnal mhiech twne = OO0 widen TN
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Look at error bits in hitstream ...

> Play video again, and at the error
click ‘Goto’, ‘Hex'.

> The HexView appears, with location
of error bits highlighted:

[
= [
5 3GPP File Example - Mobile Hands - track 001 1 Rerthg
= = [ —
¥ Bin W Hex W 2500 [awe | Bytes perline Goto| [0 Absolute ad@ss v | @ Hew © Dec B pster

00000 00000000 00000000 00000001 10110000 00 00 01 B0 [ | |
00005 00000000 00000000 00000001 10110101 00001001 00 00 01 BS 09

?

00004 00000000 00000000 00000001 00000001 00000000 00 00 01 01 00
0000F 00000000 00000001 00100000 00000000 10000100 00 01 20 00 84
00014 01000000 00000110 01101000 00101100 00100000 40 D6 68 2C 20
00019 10010000 10100010 10001111 00000000 00000000 90 A2 8F 00 00

The HexView can also be

0001E 00000001 10110110 00010000 01100010 00010000 01 EE 10 62 10 b | '
00023 10111011 00111111 11010111 11010110 00000000 BB 3F D7 D 00 7

00028 00110011 01111111 DDOODOOD ODOODOOD 10000001 33 7F 00 00 81 3 V/E’WGdb)/ se/ect/ng the

0002D 10000101 0DD00UI00 ODOIDOOD 10110110 11011111 85 D& 10 B& DF '

00032 10101111 10101100 00000000 01100110 0DODDDOD AF AC 00 66 00 £ address in Trace /Interpret or
00037 DO0DO0DD 10000010 10000010 11011111 00 82 82 16 DE :

0003C 11010101 11110101 10000000 11011111 DS FS 80 0C DF Trace /Parse Bitstream, t/hen
00041 00000000 DOODOODD 10000011 10000010 00010110 00 00 83 82 16 P - ;
00046 11010101 01111010 10110110 10110000 00000001 D& 74 B6 BO 01 = flght—C//C/( and select Goto ;
0004E 10111000 00100100 10111001 DDOODOOD 00000000 EE 24 E9 00 00 %

00050 10000100 10000010 ODI0D0ID 11011111 00110101 84 82 22 DF 35

s ~| Hex’.

ddress: Ot (4)

> MTS4EA has shown precisely where the problem is.

Play the video - look at the VOP types

> Stop the stream (if playing)
Switch on the Summary tooltip ([g] or Ctrl+U)
Switch on the MB types overlay (& or Ctrl+M)

‘Play’ or ‘Pause/Step forward’ through the sequence to the end
( ™ / Ctrl+F, or > / Ctrl+A)

> The first frame
Is green, as
IS every second
frame;
(that is, all
Intra MBs).
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Error resilience? Optimize by ~15%?

> Switch on the Summary tooltip (& or Ctrl+U);
Pause/Step forward to frame 1 (I» or Ctrl+A)

> In a mobile environment, error
resilience is vital

‘resync markers’ and ‘data partitioning’

are both ON (good for error resilieN

> So, with these error resilience
tools being used, could the
frequency of I-VOPs be

reduced to say 1 in 5??
(instead of the current 1 in 2)

B 144
7
Q00000 (cec. 0) bit 7

Reszync, Data Partitioning

> Doing this would reduce the bit-rate by ~15%6
(or allow significantly better quality video in the same bit rate)
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Tutorial 8: H.264/AVC Byte Stream Canary Wharf

This tutorial focuses on debugging an H.264/AVC stream:

= Opening an H.264/AVC byte stream

= Syntax error: trying to use an invalid (un-initialized) Picture Parameter Set
=  Finding the frame number of the error

= Examining the H.264/AVC byte stream syntax using Trace/Parse bitstream
and Trace/Interpret and finding the error

It uses the supplied video clip in the 'File' menu: ‘Example files’, 'H.264/AVC
Byte Stream', ‘Canary Wharf’.

Note: In this tutorial it is assumed that you have gone through the previous
tutorials (as indicated on the next slide).

Prior tutorials assumed ...(1 - 5)

> It is assumed that you have done the previous
tutorials and know how to:
Play / stop / advance / fast fwd / blind fast fwd the video.
Use the alert pop-ups and interpret them.

Use the MacroBlock and Summary tooltips and understand
the information provided.

Use the MacroBlock overlays: MB types, motion vectors and
intra coding frequency.

Set the frame range.

Set the Trace file name and options.

View the Trace files: Parse bitstream and Interpret.
Use the HexView bitstream viewer.
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Syntax error in Canary Wharf byte stream

> Go to ‘Example file’ ‘H.264/AVC Byte Streams’ ‘Canary Wharf’
- incorrect ‘direct_8x8_inference_flag’ error occurs when

the file is loaded, at
Stream add ress OXO, blt 7 \ Emr.r‘:'cl,Bxs,mfa.em:e,ﬂag is 0. This is not permitted in Extended ;E;:SPS

» In which frame is the
syntax error?

The time says “before
Frame 1” : this is the
displayed frame number. - ! v

>

hefore Frame 1

I Skip this Error anly in future
. i i . / I™ Skip ALL Error alerts in future
> Click ‘Skip this’, ‘Continue’. | ﬁ\|‘|

Another syntax error ...

> An invalid Picture Parameter Set ID error also occurs during
the decode of Frame 1.

Decode Error 24304: Invalid Picture Parameter Set El

» Use the scroll bar to see the rest
of the information on the error. =~

Error RBSP

Trying to uge an invalid (uninitialised) Picture Parameter Set with 1D 1, at
position Ol [dec. 28], bit 7. Yprove will attempt bo use valus from
jous slice header, 1D 0

> Frame number 1 being decoded.\ S

> Run ‘Trace’ / ‘Interpret’ and
‘Trace’ / ‘Parse bitstream’
on frames 1 to 2
(‘Analysis’ menu, ‘Trace 2 il
enable’ and ‘Frame range’ el
set range 1 to 2)

0000000 {dec. 0) bit 7
hefore Frame 1

MTS4EA Compressed Video ES Analyzer User Manual 6-55




Tutorials

6-56

“Trace’ - ‘Parse bitstream’

> View the Trace file: clear the ‘Frame’ box and click
‘Find Next’ twice: the Error alert is shown:

= Trace: Canary wharf parse b'istream f1-2.vpt

[~ Line numbers Find:  Prev W Enor g Waming [ Frame [~ Text

0001 000— ———= ———— —— —— ———— (0=0000001E, 6) : SLICE TVPE ~
o —-— —-— - —— (0=0000001C,7) : PIC_FARAMETER_SET_ID 3

263636 KKK KKK KK KX

(0=0000001C,7) : BEENE: Trying to use an invalid (uninitialised) Picture Parameter Set with ID 1, at position [

EAEEEEXERREXXLEXEERREXXE

0000 0000 O-mm ———— —mmm ——— ———— ——— (0=0000001C, 4} : FRAME_HUM
1 — {0=x0000001D;3) . IDE_PIC_ID
{0=0000001D, 2) : PIC_ORDER CNT_LSE
{0=0000001E,2) : HO_OUTPUT_OF_PRIOR PICS FLAG
{0=x0000001E,1) : LONG_TERM_REFERENCE FLAG
{0=0000001E,0) : SLICE QP_DELTA
{0=0000001F, 3) : MB_TYPE
{0=x0000001F,2) : EREV_INTRA4X4_PRED MODE_FLAG
{0=0000001F,1) : PREV_INTRA4X4_PRED MODE FLAG B
>

The blue arrow indicates the line is longer than the window width - use the
scroll bar to see the rest of the line.

‘Trace’ - ‘Interpret’ - look at the error

> View the Interpret trace (same frame range: 1-2);
clear the ‘Frame’ box and click ‘Find: Next’ twice

» The ‘Error’ alert is shown:

AR 5
¥ Eror ¥ Waming [ Frame [ Text

I™ Line number. Find

{0=0000 B, 6) [SIW:S1H] =lice type = 7 . All =lices for this picture = I =lice (bitstream wvalues: lerd a
(0=0000401C,7) [SLW:SLH] pic paramster set_id = 1 (bitstream walues: length=3 bits, pic parameter set=+

9036 30 30500 96636 6.2 36 636

Error)

NI I IS

{0=x0000001C,7) Trying to use an invalid {uninitialised) Picture Parameter Set with ID 1, at position

(0=0000001C,4) [SLW:5LH] frams_num =

(0x0000001D.3) [SLW:SLH] idr_pic_id = 0 (bitstream waluss: length=1 bits, idr_pic_id=0=xl)
(0x0000001D, 2} [SIW:SLH] pic_order_cnt_lsh = 0

{0=0000001E, 2) [SLW:SLH] no_output_of_prior_pics_flag = 0

{0=0000001E,1) [SLW:SLH] long term reference flag = 0

(0x0000001E.0) [SLW:5LH] =slice_gp_delta = 2 (bitstream values: length=5 bits. slice gp delta=0=4)
(N=NNNNNATF 3%

[STH-WHAT1 mnh twr= = M {(hit=stream valne=s: lenath=1 hit=s wnh tones=0w1] b
|

MTS4EA Compressed Video ES Analyzer User Manual




Tutorials

‘Trace’ - ‘Interpret’ - what is the error?

> A slice header identifies which Picture Parameter
Set is used for the current slice.

> This refers to ‘pic_parameter_set id’ number 1 - but
has this been set?

> To find out, search for ‘pic_parameter_set id =" in the
Interpret trace file already open (frames 1-2).
select ‘Text’ box
enter ‘pic_parameter_set id =’

Find 'pic_parameter_set_id" is 1 in frames 1-2

> Search for ‘pic_parameter_set id =" earlier: use ‘Find Prev’
(i.e. previous occurrence, before the error)

» It does not occur before the location of the |PPS ID
error (0Ox1c,7)

[ Line numbers in rew | Hex noly ¥ Warnir tame arameter_set_id = 1

(0=00000014 6) [NAL] SFS or FES -~
(0x00000014, 4) [NAL] IDR picture

(D=0000001E. 7) [SLV:SLE] length=1 bits. first_mb_in_sl
(0x0000001E, 6) [SIV:SLH]
{0=0000001C.7) [SLU SLH] B8

=eio == I slice (bitstTean w lengd
= prove: Warning E‘ valuss: length=3 hits. pic_paraneter_set_i+

T ——
Error
P ——
(0z0000001C, 7) Trying to use
(0=0000001C, 4)
{0x0000001D,3) [SLV:SLH]
{0=0000001D;2)
{D=0000001E, 2)
(0=0000001E,1) [SLU:SLE] long_
{0=0000001E.0) [SLV:SLE] slice
{0=0000001F, 3) [SLV.MEL] mb_tvpe
(0=0000001F. 2) [S 1 pre
(0x0000001F, 1) =
(0=0000001F. 0) [SLV MEL] rem_ x4_pred_node = 1
(0x00000020,5) [SLU:MEL] pre 4xd_pred node_flag = 1
oo G e A s\t i S S
< |

ure Paranster Set with ID 1, at position Oxb

ength=1 bits, idr pic_id=0x1)

L e
n

an valuss: length=t bits. slics gp delta=0xd)
e=: length=1 bits, nb_type=0zl)

%3
<
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Conclusion: Picture Parameter Set ID error

> ‘pic_parameter_set_id =1’ does not occur before the slice
header tries to use this in frame 1 - clearly an error.

> With this error, the MTS4EA decoder uses the data
from the last known good ‘pic_parameter_set id" (ID 0)
and continues decoding.

(note: this may not always be possible and could generate other consequential errors)

> The error is in setting the PPS ID to 1, at stream
address 0Ox1c, bit 7.

> MTS4EA has shown exactly what the error is
and exactly where the error is.
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Tutorial 9: Buffer Analysis in MPEG-4 and H.264/AVC

This tutorial focuses on:
= Buffer analysis in real-time (VBV, VCV, VMV of MPEG-4 ES)
= Information provided - values, overflow/underflow indications
= Jcon controls for navigation through the graphs
= Buffer conformance errors/alerts
= In the Graph window
= Alert pop-ups
= In Trace files
= Achieving conformance
= Altering the buffer parameters and seeing the effect in the graph
= Adjusting values to prevent overflow
= HRD buffer analysis in H.264/AVC

It uses the supplied video clips in the 'File' menu: ‘Example files’, ' MPEG-4
Elementary streams', ‘Man Walking’ and the H.264/AVC example file 'Bus
Junction'

Note: In this tutorial it is assumed that you have gone through the previous
tutorials (as indicated on the next slide).
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Prior tutorials assumed ...(1 - 3)

> It is assumed that you have done the previous
tutorials and know how to:
Open example streams.
Play / stop / advance / fast fwd / blind fast fwd the video.
Set the frame range.
Set the Trace file name and options.
View the Trace files: Parse bitstream and Interpret.
Use the alert pop-ups and interpret them.

> It is also assumed that you already understand
the principles of buffer analysis/conformance
(vBv, VCV, VMV) in MPEG-4 and H.264/AVC
(HRD): MTS4EA does not teach this.

Begin buffer analysis...

> Open the Example MPEG-4 Elementary Stream
‘Man Walking’ (do not play it yet)

> Click ‘Analysis’ menu,
‘View buffer analysis...”  prrrr——"—"
or click icon & | —Jfee -
the Buffer Analysis
window appears
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The buffer analysis window

(This is an example graph)

Graph window control Frame type, number Graph window

icons (see next page)\__A J /

Source of buffer
analysis values

~ List of analyses
2 (VBV/VCV/VMV)

= =TT T By Time through
Switch on/off | E

- Ee sequence
VBV, VCV, VMV = o
graphs - Location of

- overflows/
Values to enter p underflows in
(only when using . Stream
‘Custom’ values) - .

I L €

Status line - measurements, Vertical blue line at time=0; vertical Scroll bar to move
non-conformance flags grey lines at each VOP decode time through sequence

Buffer analysis - icon controls
Icon Function

Zoom in (+) and zoom out (-) centered on the center of the window - affected by the 'Lock X
E— / Y'icons (see below)

o Fit all data into window
o Goto origin (zero) i.e. start of video sequence

Lock X/Y zoom in/out and scrolling/panning. E.g. when the ‘Lock Y' button is pressed, zoom in
28 and zoom out and scroll/pan only affect the X-direction. This allows (for example) the user to
—_— keep a useful vertical scale, while still viewing the whole length of the video sequence

Autoscroll; i.e. fill the analysis data in real-time, as the video is being decoded and scroll the
window to the right

Measure the data at the cursor. The data values are reported on the status line at the bottom
i 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) - this is affected by the 'Lock
Lty X-Y"icon - see above

Zoom in/zoom out centered on the location of this cursor - this is affected by the 'Lock X-Y'
=] icon - see above.
Press the <shift> key to zoom out

MTS4EA Compressed Video ES Analyzer User Manual 6-61



Tutorials

6-62

Buffer conformance values

» MTS4EA takes VBV, VCV and VMV values from

The parameters specified in the stream - or if not there, from:

The implied values from the Profile/Level, as given in the
standard, or if there is no ‘profile_and_level_indication’:

The implied values from the Object Type (Simple or Advanced
Simple) at the highest Level in each.

Or Configuration

" Use parameters from stream header

You can enter them yourself: ™ vby_parsmeters
[ profile_and_level indication
[ video_object_type_indication
|Sirmple Prafile
1deo oulter Yenner

393216 bits/s
Frr FREARN e

Step through the video

> Click ‘Pause/Step forward’ 3 times (or = or Ctrl+A) -
nothing appears in the window

> The reason is that the ‘Man Walking’ sequence
contains B-VOPs and the buffer analysis cannot
start until there is sufficient data for the
calculations - in this case, not until frame 4

> ...s0, click ‘Pause/Step forward” 1 more time (or = or
Ctrl+A) and the graphs appear

> Click ‘Fitto window’ icon o to see view on next page
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First 4 frames

& Buffer Analysis: MPEG4 Example - Man Walking

-0+ R& |+ & Q)
i ;- ~
1~ Configuration — . _ 2
) . Comparative Video Verifiers
* lse parameters from stream header 150 - T T T T T
JhiE i B
[~ wbv_parameters a0l e | m——iVEy
[+ profile_and_level_indication i K ey
I video_objsct_type_indication L ]
120 — WMWY
|Advanced Simple Profile/Lewvel 0 o 10 gutier fimit
" Use custom parameters ol 100 [
o
1 = a0
v Wideo Bufer Verifier g an
3 L
bit_rate: 131072 bits/s i il L i i, W
I &0
3 3 WO AT 1 = B
why_buffer_size: 163840 bits o a0
why_occupancy: 03300 bits 30l
k a0
W Video Complexity erifier il 10} I | | | | | |
. 08 -06 -04 -02 0 02 04 06 08
voy_buffer_size; 1 MacroBs Time ()
| wov_decoder_rate: 2570 MacioBsds
B B
: vl e C
< | &8 M M
B i - VEV: 0 over, O under WV O over WYL O over

Continue ...

> Click ‘Blind Fast Fwd’ (or 2 or Ctrl+B) - the graphs
build up but a pop-up error alert occurs

Decode Warning 33013: VBY overflow E|

> A VBV overflow has e

Video Buffer Verifier model has averflowed by 782 bits at ime ~

; & 2.1675.The overflow oceured during the decoding of frame 55, |

occurre eco //7! Z bitstieam posiion 047128 (de. 23056). The total VB buffer
7 occupancy is 164622 bits and the mavimurm limit is 163840 bits. WBY — —
parameters were derved fom profile_and_level_indication in w

frame 55 Summary MNOTE: d\splayvs.dacudeorder7
(display frame 1
number is 54)

176 % 144

v

> ‘Skip’ to ignore ~——mnw_|

an d ‘Conti n ue’ [ SkipALL ‘waming alerts in fuure
Abart | Pause ‘ i Continue Goto w
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Buffer analysis of whole stream

> The red VBV line goes up, above the ‘Buffer limit’
line and goes off the top of the graph view.

Comparative Video Verifiers

> When the decoding
has stopped the :
graphs look like: — | ¢ =i

» Part of stream with

VBV overflow:
\

> No. of frames with
VBV overflow: —

View the whole buffer analysis

> Click @ on the Buffer Analysis toolbar

(fit to window). _
HHI!HH\HIIIMMM 4m|

> The red line ——_|
clearly shows
the VBV
overflow.

> Now, how
to fix this?
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But what does it mean?

> This means that for the stream concerned, if the
standard values are used, then there will be a VBV
overflow unless something is changed - which
means that the decoding rate will not keep up
with the input data rate and therefore frames will
be dropped (starting from displayed frame 54)

» So, this needs to be fixed...

Fixing the VBV overflow - options

> There are a number of options
Increase the vbv_buffer_size so that it does not overflow.

Decrease the hit-rate, i.e. the rate at which the encoder is
sending the data to the decoder.

Increase the displayed frame rate, so that the decoder removes
bits more quickly.

Increase the number of bits per frame (e.g. by changing the
quantizer or increasing the frame size).

Change the Profile/Level indication, so that it stays within limits
(for example, change to ASP at Level 2).

Use custom values in the vbv_parameters in the sequence
header.

This tutorial will examine the first & second of these
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Fixing the VBV overflow

» Clear the check boxes for VCV and VMV so that
only VBV remains (note: vertical scale is now bits, not %).

EE. Buffer Analysis: MPEG4 Example - Man Walking D@\z‘

200000

> Note: VBV
graph has
disappeared
because itis "™
Off the Scale wmutiL MacrBs
[—

vo_decoder_tale MacroBs/s R i ey e e

set for the " o

150000

100000

WY Bufier Dccupancy (bits)

1~ Video Memony Verfier

VBV. : s

=
S
¥

Fixing the VBV overflow (2)

> So click @ on the Buffer Analysis ~ ~| | |
toolbar again to see it all —— |- 7

» Zoom in to see the detall - |

click .+ 3 times e

the ‘Y’ scale of the graph is locked (shown by & & ) - this
keeps the ‘Y’ scale at a useful zoom level

the VBV graph is higher at the end of every frame than at
the start - showing that the VBV buffer is being filled
faster than the decoder can empty it

> Then zoom out again (press — 3 times)
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Fixing the VBV overflow (3)

> Select ‘Custom parameters’.

> ...The word ‘BUF appears
in a yellow box in the
main MTS4EA status bar,
indicating that custom
buffer parameters are
In use.

WEV: 106 aver, 0 peider WCW: O over

WY 0 ower

re Alerts disabled

BLIF Al | Disabled:1 |

- Configuration
" Use parameters from stream header

I wbv_parameters
¥ profile_and_level_indication

I video_ohject_type_indication

ProfileLevel 0

P

v Video Buffer Verifier ———

hit_rate: 131072
why_buffer_size: ; 163840
wbv_occupancy: 108300

T Video Complesity Yerfier —

vov_buffer_size: ;— MacroBs
wov_decoder_rate: i 2370

T Video Memory Verfier —————————

wri_buffer_size: i 297 MacroBs

biks/s

bz

bits

MacroBe/s

VBV overflow fix - increase huffer size

> The default vbv_buffer_size for

> Try entering 655,360
bits = 80 kbytes

900000

00000

ASP LO is 163,840 bits

uffel rifier
H‘ LI HH |H T ‘|| A B

= 20,480 bytes: not very large

(click ‘Apply then g;::zzz
el H|H|\|||
> SUCCESS! =i
the graph stays below \ | fff] IHI
the limit and no over-
flows or underflows =———F
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VBV overflow fix - reduce input data rate

> But what if your mobile device can’t spare
80 kbytes of memory - only the ~20 kbytes
(as given in the standard)?

> What does the input data rate have to be
reduced to?

> And does this comply with the specifications of
the network on which your device will operate?

> Reset the parameters by clicking ‘Use parameters
from stream header’; then reselect ‘Use custom
parameters’.

VBV overflow - reduce input rate (2)

> The VBV graph shows that the decoder is being

supplied with data faster than it can decode - so
reduce the bit rate (enter the value):

I AT

[ "

To 121072 bits (click ‘Apply’) and e

‘Fit to window’ icon &)
whv_t Hlm ”mul
i \HIW“"“ i

DDDDDD

Ven |er

bit_rate: @ bitzs

whw_buffer_ 163840 bite
108300 bits

150000

ffer Occupancy (hite)

50000

\
g
=
g

T

The graph still goes up
(but not as much)

And there are fewer
frames with overflow
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VBV overflow - reduce input rate (3)

SUCCESS! - the graph

now stays below the ‘
buffer imit. ——

150000

100000

WEY Butter Occupancy (bits)

» BUT does the
maximum rate of
111072 bits meet
your network’s
specification?

bill

click ‘Apply’ and ‘Fitto window’ icon B ) | o s see [ 758 5
‘

Other points to note; other features

vhv_occupancy: i“““fﬁﬁs“o“u" bits
> The values of the custom parameters (/f selected).

Are used in the alert pop-ups and Trace file error reports.

.. Then adjust to 111072 bitS, ———p wae| 107 b
T
L \W\HHHHWH\HHWNImmnunnun
When entered and ‘Apply’ is clicked, there is no need to replay
the stream.

> The VBV display builds in real-time
Overflow is in Red; underflow is in
Each bar line fills and auto-scales.
(corresponding with the horizontal scroll bar)
Each buffer item title on the status bar changes to Red or
if there has been any overflow/underflow,

and the number indicates in how many frames there is
overflow/underflow.
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Measuring values
> Use the ‘Measure’ tool T to measure the buffer

occupancy at any point
the data is given in the

Video Buffer Verifier

status line (bottom left) 1o - OB ECLES
|F‘Dint: (0,266 5, 564093 bits) SLR
g vhv_buffer_size
EEUUUUU
hold and drag the mouse :
to measure a gradient \><'/
3 i o=
200000

||Start: (0.181 5, 260397 bits) End: {0,312 5, 333178 bits) Delta; (0,132 5, 52781 bits) Gradient: 400445 bits's
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Buffer non-conformance reports in Trace files

> The buffer non-conformance also gives a pop-up alert and is
reported in Trace / Interpret and Trace / Parse Bitstream files:

= p4asp_1_int.vpt

I~ Lirerumbers | [ Findnest | @ Enar @ wapfha 1 Frame [ Tewt

st=1; Run=25; Level=—1 &

ted from [Block MB,GOB]: MV1 [1,9.8], M¥2 [2.10,7]. H¥3 [2.11.7]
[BLE] Median fredicted MVs: horiz=—1; vert=1
[BLE] predigfing MV from (H=-1. ¥=1) mb index 397, previcus MB typs was 2
wv_used for GOB 8 MB 10; Block 0 = <-1, 1>

[BLE] Mopfion Vector: absoluts <—1,1>
{0xDDO04EBA, 2} [VOP]

[EIE] VIC table
EOR

4} Stuffing bits = 0x3 (number of bits is 3)

[P
Warning

[ ——
(0x000045F5.7) Video Buffer Verifier nodel has overfloved by 2897 bits at time 1.500s.The overflov occwd

FRREIHKE R KRR

Warninc
ERREHEEERERHRKERRR

(0x=00004A2C, 7) Vids uffer Verifier model has overflowed by 3003 bits at time 1.567s.The overflow occod
-
i L

) . \ . .
Note: (1) in the screenshot above there are two overflow reports together (in this
case for frames 47 and 49), but which are listed after frame 50 in the
Trace file - this is due to the decode ordering in the sequence

(2) the warnings generated in the Trace file will vary with the values of the
buffer parameters, corresponding with alerts in the buffer analysis view

HRD buffer analysis in H.264/AVC

Note: not all H.264/AVC streams have HRD parameters in them (many do not): if the
HRD parameters are not present then buffer analysis is disabled in MTS4EA.

> Load the H.264/AVC example file ‘Bus Junction’;

end of the stream.

& Gutfer Analysis: H.264/AVC Example - Bus Junction
O G 2 Q
The HRD graph T S ey St | ettt Sl -0
builds as the stream || | &= = 2 \:’“ il
plays. gl 100
§ AAAAA 1A
s AT T
E 00000
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HRD buffer analysis in H.264/AVC (2)

> HRD analysis is far more complex than for MPEG-

4 or MPEG-2:
HRD can have multiple “buckets”: in Coded Block  Constant Bit
this case, two (indexes 0 and 1) Pattern size Rate flag

Fiyptioic o P D e
e | PR s i) | Bt o fates] | Irtind ey 51| CEFI g
[] 200 smEs I 1

o ETT TR ]

> Due to the complexity, MTS4EA
does not currently allow the
user to alter the values for
CBP, bit rate, initial delay, etc.

Conclusions

> The Buffer analysis of the MPEG-4 example ‘Man Walking’
shows that this stream does not comply with the buffer
constraints - and precisely in which frames the overflows
occur.

> It also shows two possible fixes:

either exactly how much memory would need to be allocated.
Can your hardware allow this much memory usage?

or the input data rate that should not be exceeded.
Is this correct for your network?

> MTS4EA has shown exactly where the problems are and
you have the information to fix the issue.
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Tutorial 10: MPEG-2 Program Streams: Person Track and Grenadier Guards

This tutorial focuses on:

Opening an MPEG-2 Program stream
Syntax errors:
= ‘Person Track’ : invalid VLC for ‘dct_differential’

= ‘Grenadier Guards’: ‘frame_rate_extension’ denominator and numerator
equal but not zero

HexView

= Going to/from the Alert pop-up

= Examining the bitstream in the HexView
Looking at the MPEG-2 Program stream structure

Looking at MacroBlock types in interlaced video

It uses the supplied video clips in the 'File' menu: ‘Example files’, 'MPEG-2
Program streams', ‘Person Track’ and 'Grenadier Guards'.

Basic functions

Forwards Backwards

Icon Ctrl+ Icon Ctrl+
Play video S P « Shift+P
Stop video = S = )
Pause/step one frame » A al Shift+A
Fast forwards/backwards ' F < Shift+F
'‘Blind' fast forwards/backwards o B < Shift+B
(no video displayed)
Pause on frame P P
(then Fast fwd/Blind fast fwd to get to this frame quickly)
Skip to next frame - K - Shift+K
type/number/time
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Tracks in an MPEG-2 Program stream

Video track, ID=0xe0
there can be multiple video
tracks: the first video track

is selected automatically.
Other tracks with audio and /
‘meta’ data (unsupported in

MTS4EA).

Click ‘OK’. ===

> Click ‘File” menu, ‘Example files’, ‘MPEG-2 Program
streams’, ‘Person Track’: the dialog box appears listing
the tracks in the MPEG-

2 program stream:

Elementary stream select

Select an elementary stream to decode

| Bytes [ Scrambled | Decoder

200+ No

b ||

I~ Hide unknown stieams
IV Hide empty stieams
Stream search

Search

Syntax error (in Person Track)

> Click ‘Pause/Step forward’,

> This section of the alert
gives a summary of the
stream up to that point.

> Click ‘Continue’ (do not
click ‘Skip’).

(See ‘How to use MTS4EA’ section

or the I» icon, once.

Error

oblock [x=

Stieam position: Dxfe6 (dec. 4070, bit 1

\ Bitstream contest: [WSQIPCDISLI]

\ Summary

r AN BITOTROR-UP OCCUIS: sy mm—

Picture:

Slices must be contained within a single row of macroblocks. The
current macre belongs to a slice from a previous row.

1 P 352 % 288

T
\ I Skip this Enmor ol in fulure

I Skip ALL Enor alerts in future

-~
(partislly extracted)
tors Frame 1
ore Frame 1
~
Abort | Pauss | Continue Goto »

of the user manual for information on Alerts)
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Another alert...

> An invalid VLC has been used for the ‘dct_differential’

) Decode Ervor 22112: Bad VLC for det_differential
...at bitstream byte T Block
H . Invalid VL for det_differential: encountered bit pattern
address OX]_OOO, bit 5; =— /00000000000000000' This does not match any valid code vale
- 0x1000 [dec. 409E), start bit &
Bitstream contest: [¥SAIPCOISLIMBKIBLE]

> Click ‘Continue’ =
(do not click ‘Skip): ]

> ...and repeat this fortk i
next error \r

[~ Skip ALL Error alerts in future

(‘Bad slice order’). wot | o |[E] os e

(See ‘How to use MTS4EA'’ section of the user manual for information on Alerts)

The error can be seen in the video

» The error is visible in frame 1:

> Now click stop ® and then
‘Pause/Step forward’ again

> ‘Continue’ past the first error,
but go to the HexView of
the bitstream at the Invalid
VLC error by clicking
‘Goto’, ‘Hex’
(and ‘Continue’ past the next error).
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VCL error area shown in HexView

> Now look at the HexView:
The address of the error is automatically highlighted.

: MPEG-2 Example - Person track - stream 04e0

¥ Hex W ASCI |Auto  ~ Ey

goooolon 10111111

11100111 10001001 89 92 52 96 17 =
11110011 10110001 11010010 Bl 56 D2 8C ¥
10000111 00001100 01101111 0C 8D 6F ES o
10001111 11101110 10110010 EE DC B2 &7
00000101 10100001 11101100 01100110 A1 67 EC 66 g f
00010011 10011100 01000011 CE 69 9C 43 i C
01110111 01110001 10110110 011 71 EF Bt 66 wg £
01011101 0 B 45 91 OE 66 JE £
1100001 %8 00000000 >3 Moo oo 01 W

01004 00000101 f6D 7B D7 93 1E {

01009 11111100 01110110 0 01010010 76 EC 76 52 % wR

0100E 11110110 11011010 01000001 10010000 Da 8BS 41 90 A

01013 00110110 10011100 00111110 01011111 9C DC 3E SF 6 »_

01018 11000000 00000001 11000111 10010110 01 FF C7 96

01010 10111011 11001011 11100001 01010110 CB 23 E1 56 # V

01022 00100100 00101010 11100100 01100101 2k BS E4 65 3% e

01027 00000000 10110111 01000000 00011100 BE7 94 40 1C @

0102C 01100001 11100001 00101108 10011111 10111010 El 2D 9F BA a - ™

Address: 0:x1000 {4096)

> Looking at the bits around the error - is this a
start code emulation?

Alert in Grenadier Guards

> Open the ‘Grenadier Guards’ MPEG-2 example stream.

> An error alert: the value of the denominator of
‘frame_rate_extension’ is 1 - but it must be 0 in Main Profile.

> Click ‘Skip this Error only’
(MTS4EA will still trigger on other i _
warnings/errors). e el b

Sivaan poskion: (15 dec. J1. start bt
Bishean conlesd: VSR

etz 1

i

» Click the ‘Continue’ button. \
\

7 Skip thit Eis ore i bt

» The status bar indicates 1 disabled

error. : :

MOTE: onejmare Alerts All Disabled: 1
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More alerts ...

» Two more pop-ups occur: an ‘error’ and a ‘warning’

the warning also is a response to the same area of error as the two
errors - this is a common occurrence. one bitstream error triggers
multiple different alerts

> Click ‘Skip this” and ‘Continue’ for both errors - do not play

Decode Warning 32196: Incorrect frame rate fraction |'5<|

b Wadeu Secquerie Waning WVideo Sequence

Teveati vk ame_talr_estension_d = TOOOT" arislcn ol 1aire_ a_ederesn
Trarne,_tafe_exaension d mastt b4 0 in Msin peciile, YN ecpsal_they must be set 1o 0 (iound: remad. denomad)
Sheam posston: (k15 [dec 1], stan b 4 Sheam poshon. (k145 jdec. Z1). A6

Bitsesm contet VSO0 Bitsiveam coetes: (VSRR

Summary Summaey
o e A [ o A
TR v+ ooy vt ETERIENINTES +- owios eoce
[ oo [ e
I e o
| | ‘ ~ .
*r—.« Ship this Fmoe orly in fihan:

¥ Sk s Wairersg onby m luhee
™ Sk ALL Wonreray aderls  hubuse:

aton Pauie | [[Cortime | Goww = sbor | Pouse | [Comime]] Gow =

I Ship ALL Emee slests in e

Look at the Program stream structure

> Click on ‘Analysis’ , ‘View file structure...” or click icon
(or press Ctrl+R)

SR MPEG-2 Program Stream
[+ pack_header
[+ PES_packet = program_stream_map
=- PES_packet = ISO/TEC 13818-2/11172-2 video stream
¢ - packet_start_code_prefix =1
f: L stream_jd = Oxel ISOJIEC 13818-2(11172-2 video stream
. PES_packet_length = 2064
~10=2

Top-level in the MPEG-2
Program stream

Video-related packs/PES

~PES_scrambling_control = 0

|n b0|d ioe PES_priority =0
[ data_alignment_indicator = 0
. ecopyright =0

Click to ‘+’ next to each ek,
H _Flag=0
o o ES_rate_flag=0
(changes to ‘-" when fully s
¢ additional_copy_info_flag =0
expanded) | PES_CRC_flag=0

. . H PTS_DT5 flags =3
item name to expand it -
L DSM_trick_mode_flag =0
- PES_extension_flag = 1

: PES_header_data_length = 13
. ool =3
Data for the item  pTs—da5
oot =1

[

MTS4EA Compressed Video ES Analyzer User Manual 6-77



Tutorials

Look at the video - interlace view

> The interlace toolbar appears,

QD
w
—
>
(9]
wn
—+
=
D
o]
3
&
=
—
1)
=
QD
o
1%
(@F
i
1]
(1]
L

> Click ‘Pause/Step forward’
(Ctrl+A or ) to frame 2.
Click the Interlace o
toolbar ‘Split fields’ view. 3
The top and bottom fields 4 -
are displayed separately. -

Only part of the video
window is shown -
maximize it.

MacroBlock types in interlaced video

> Click the MB types overlay &%

> The MB types key '
can be dragged -
(hold <Ctrl> to force \ =

un-docking)

> Different MB types
can be seen in the
top and bottom fields:

> The MB tooltip can be
used to get detailed
information on each MB.™ &
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Conclusions

> There is one error in the ‘Person Track’ stream:
The error is frame 1, at bitstream location 0x1000 bit start 5.
This error affects the visual quality.

> There are two errors and one warning in the
‘Grenadier Guards’ stream:

The errors are in the header (before frame 1), at bitstream
location 0x15 bit start 6.

The warning alert also highlights on the same error area.
This appears not to affect the visual quality.

> The different MacroBlock types in each of the top
and bottom fields can be easily seen.
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Tutorial 11: Fidelity Analysis

This tutorial focuses on:
= Fidelity analysis in real-time (PSNR etc.)
= Using YUV source reference file
= Fidelity metrics available
= Jcon controls for navigation through the graphs

= Comparing fidelity of the same bitstream compressed with MPEG-2 and
H.264/AVC

= Viewing the visual difference
= Between compressed bitstream and YUV source reference video

It uses the supplied video clips in the 'File' menu: ‘Example files’, 'MPEG-4
Elementary streams', 'Man Walking’; H.264/AVC 'Grenadier Guards' and MPEG-2

'Grenadier Guards'.

Prior tutorials assumed ... (1-3,9)

> It is assumed that you have done the previous tutorials
and know how to:
Open example streams; play/stop/advance/rewind etc. the video.
Set the frame range.
Set the Trace file name and options; view the Trace files.
Use the alert pop-ups and interpret them.

Use the icons and controls on the buffer analysis graphical display -
the icons are the same and the graphical display is very similar for
the fidelity analysis.

> Itis also assumed that you already understand the
principles of fidelity analysis (MTS4EA does not teach
this, although the user manual explains the fidelity metrics
available).
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Begin fidelity analysis ...

> Click ‘Analysis’ menu,
‘Fidelity enable...’

The dialog box appears for the

YUV reference file which will be
used to compare with the
compressed video file

In this case, the YUV reference /
file is provided within MTS4EA as

an example file

(as indicated by the text under

> Open the Example MPEG-4 Elementary stream
‘Man Walking’ (do not play it yet).

Analysis options fil

Frame range} Trace ] Graphs  “isual difference/Fidelity ]

[ Enable visual difference

¥ Enable fidelity analysis

YUV reference filename

|man_wa|king_vuv

This is an embedded YUY file for use with tutorials.

Header skip: |0 Bytes
Frame rate: |30000/1001 Frames per second

Metric: |F‘SNF! [255 signal range| j

the filename box)

Ok I Cancel | |

YUV reference file

original source quantifies the amount
of artifact introduced by the encoder.

> Number of header bytes to skip

» Frame rate of the YUV file:

be able to associate the correct YUV
frame with the corresponding

[ Enable visual difference
[V Enable fidelity a
past at the start of the YUV file. \\v
This MUST be correct for MTS4EA to ~

compressed frame. / E“EE Foction e oo
set thlS to ‘301 ]'MAD[[Meezaxf\:qaggﬁa'[r)?fllla.amla] iy ‘

> The YUV reference file is often the original source video
file which was used when the compressed video was
encoded. Comparing the compressed video with the

Analysis options E‘

Frame tange | Trace | Graphs Visual difterence/Fideity |

|man_wa\K|ng_puv

is is an embedded YUY file for use with tutorisls.
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Fidelity metrics available

> Six different fidelity metrics are available:
(see the user manual for a full definition of the metrics)

|PSNR (255 signal range) |

PSHA (ITU-R BT.607 signal range]
RMSE [Root Mean Squars Emor]

MSE [Mean Square Emor)

MAD [Mean Abzolute Difference) —
SAD [Sum Absolute Differsnce] M

Peak Signal to Noise Ratio (with signal range 0-255)

Peak Signal to Noise Ratio (with the ITU-R BT.601 signal range, which is e.g.
maximum value of 220 in the Y plane)

Root Mean Square Error (the square root of Mean Square Error)
Mean Square Error
Mean Absolute Difference

Sum Absolute Difference e : ‘
Frame rate: ’397 Frames per second
> Select ‘PSNR (signal range 255)’ _J—-“D AT

and click ‘OK’

Opening the fidelity analysis view

> The video window is then shown, but the fidelity
analysis icon is now enabled in the ‘Views'’

toolbar: ~ ——,

BEI & @

) Fidelity Analysis: MPEGH Fxampla - Man Walking

-0+ @& + &+ Q

> Click the = icon and
the fidelity analysis | -
graph view appears:

The graph is empty
so far, because no
video has been played.

(1]
=
4
04
02
] o1 o6z 03 08 0% 0O
\- T (5]
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Opening the fidelity analysis view (2)

> N Ote - ) Fidelity Analysis: MPEG4 Example - Man Walking

> Click the pause/step forward icon ™ 4 times (or Ctrl+A).

The graph area is not filled R Y R

Dacodad Imags PENR (255 slgnal randgs)

X
in with every click. This is ==
because this bitstream [
includes B-VOPS and a
number of frames must be i )
decoded before each frame /j/
can be displayed. / -
All the YUV PSNR values may y
not be visible. This is because

N

the graph auto-scales with the _ |/ B ur 65 ar er 0p
first few values. Click = = 7 | ———

this icon to rescale the graph. |

The thumbnail bar view shows?”
that the fidelity data has been collected.

The fidelity analysis window

Graph window control Graph window
icons (see next page)

1 Fie iy Analyst: MIPEGA Example - Man Walkie

06 @@+

Frame type,
number T~

Decoded image PSR @55 signal range)

=

PENR i)

Thumbnail bar line

display overview /'
i 1

oA 0% 0F  Gr 08 03
Time iz}

Status line - displays ——— \\ (
measurements

Vertical blue line at time=0; vertical
grey lines at each VOP decode time

YUV colour key

Time through
sequence

Scroll bar to move
through sequence

appears depending
upon zoom scale

MTS4EA Compressed Video ES Analyzer User Manual

6-83



Tutorials

Fidelity analysis - icon controls

Icon

Function

Zoom in (+) and zoom out (-) centered on the center of the window - affected by the ‘Lock
X/Y' icons (see below)

Fit all data into window
Goto origin (zero), i.e. start of video sequence

Lock X/Y zoom in/out and scrolling/panning. E.g. when the 'Lock Y' button is pressed, zoom in
and zoom out and scroll/pan only affect the X-direction. This allows (for example) the user to
keep a useful vertical scale, while still viewing the whole length of the video sequence

Autoscroll, i.e. fill the analysis data in real-time, as the video is being decoded and scroll the
window to the right

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) - this is affected by the ‘Lock
X/Y' icon - see above

Zoom in/zoom out centered on the location of this cursor - this is affected by the ‘Lock X/Y'
icon - see above.
Press the <shift> key to zoom out

Comparing H.264/AVC with MPEG-2

Graph
result:

> Load the H.264/AVC example file ‘Grenadier Guards':

Make sure to set the YUV frame rate to 25
Click ‘Skip all errors’ when the alert pops up in frame 8

There is an error in frame wrmsemmor

this is because there is only
10 frames of YUV data (this is OK) o

6 Failed ko read Frams 11 (tins 0,4005) of YUY referente input fle

guards_yur

B+ RM . ++0

[y [ e p—

6-84
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Comparing H.264/AVC with MPEG-2 (2)

D@ ++Q

> Repeat with the MPEG-2
Program Stream example
‘Grenadier Guards’ (the same
sequence):

> Compare with the ———
H.264/AVC PSNR : :

11 ety Analysie: 1L PRAAVD Liample - Grmnadier Guar de

D88 + 4 Q)

> The PSNR is higher v P ———
(better) for H.264/AVC in i i s i
Y,UandV ‘ "“
|

Comparing H.264/AVC with MPEG-2 (3)

» Now look at number of bits used in frames 1-9 of
the H.264/AVC and MPEG-2 ‘Grenadier Guards’

sequences:
H.264/AVC MPEG-2

Trace: avc_4 frame summary f1-f9.vpt |'_ X race: mp2_3.vpt
B (L= s Find: Priev| Nest| ¥ Enor ™ Waming # Frame [ T [ Linenumbers | Find:  Prev | Mest| M Evar W Waming M Frame [ Text
: Frane T:top-field I in 210960 bits ~
Frame top-field P in 149592 bits ~ _ -
Frame bottom—field P in 50112 bits =] Ei:ﬁ: é;%ggf?;";ﬂeéd z a0 lgsazguggtgus
B L] toptield B Lo Frame  2'bottom—fisld P in 46216 bits
Frams bottom—fisld P _in_ 42864 hits s 3 top-field B in 59384 bits
Frame top-field P in 63872 bits Frame 3:botton—field B in 51512 bits
Frame bottom—field P in 41584 bits Frame 4:top-field B in 53584 bits
Frame top-field P in 61880 bits Frame 4:bottom—field B in 59088 bits
Framns bottom—fisld P in 43176 bits Frame 5:top-field P in 83752 bits
Frams top-fisld P in 62976 bits Frame S bottom—field P in 53936 bits
Frame bottom—field P in 42768 bits Frame  6:top-field B in 60688 bits
Frans top—field B in 68528 bits Exoans grfgggggﬂ;ﬂeg - sy o a0LIb Bits
gi:ﬂ: Egtf?';‘;éeéd N in 12573351135t21t3 Frame 7 bottom—field B in 58372 hits
H e B i5nE Bk Frame 8:top-field P in 100968 bits
s SEellS i LEL S Frams 9:botton—fisld P in 53400 bits
Frane top-field P in 65544 bits Frams 9itop-field B in 61320 bits
Frame botten—iield P in 45632 bits Frame 9:bottom—fisld B in 49960 bits
Frame top-field P in 67512 bits = Frame 10:top-field B in 53896 bits _
Frams bottom—fisld P in 44832 bits 2 Frame 10:bottom—field B in 61480 bits e

The MPEG-2 sequence also uses ~20% more bits
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Comparing H.264/AVC with MPEG-2 (4)

> More areas to consider/investigate:
What encoder parameters were used for H.264/AVC and
MPEG-2 (what frame types, etc.).
Look at the areas of lower PSNR - can either the H.264/AVC
or the MPEG-2 encoding parameters be changed to improve
these lower areas without unduly affecting the good areas?
Compare other fidelity analyzes also - do they show the
same differences?
And just because the PSNR is better for the H.264/AVC

sequence, it does not mean it looks better - look also at the
visual differences...

Visual difference: encoded <-> original

> Now see if the visual differences between the
encoded stream and the original are more
noticeable for MPEG-2 or H.264/AVC:
Load the MPEG-2 stream ‘Grenadier Guards’ again.

From the ‘Overlay’ menu, select ‘Visual difference’ then ‘Enable’;
set the frame rate to 25; click ‘OK’.

The Visual difference toolbar appears: :
View luma only

View encoded—m i » 44— (no U, V)

t
View YUV reference View difference: when
selected, drop-down menu
enabled (this expands the
visual difference)
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Visual difference (2)

> View encoded > View original

: T 8

_me e

T

> View difference (x0.5)

Visual difference (3)

> Now repeat with H.264/AVC ‘Grenadier Guards'’:

or better still, open a second MTS4EA window and look at
the MPEG-2 and H.264/AVC on-screen at the same time.

> Can the differences between the visual quality of
the MPEG-2 and the H.264/AVC be seen?

The visual quality analysis can be done in Batch
mode - enabling the automated testing of many
different encoding options to check the effect on

visual quality and thereby optimize the quality.
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Conclusions

> MTSA4EA provides the means to begin assessing visual
quality by:
Using metrics such as PSNR.

Doing a visual difference between the encoded video and the
reference (source) video used for the encoding.

> Visual quality analysis and visual quality improvement
require that many items are considered, such as the
choices made of the encoding parameters (frame types,
motion vectors, etc.) and bit-rates of encoding.

> Visual quality analysis is an involved process - MTS4EA
provides the tools to start doing this in a quantifiable and
logical fashion.
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Y A
How to Use the MTS4EA

This chapter:

= Describes the elements of the MTS4EA display window
(see Window Elements, page 7-2)

= Describes how to start using MTS4EA display
(see Starting to Use MTS4EA, page 7-3)

= Describes each of the menu items in detail and how to use them
(see Main Menu, page 7-11 to Help Menu, page 7-194)

= Explains the icon toolbars, below the main menu
(see Icon Toolbars, page 7-196)

=  Explains the context-sensitive toolbars, which appear depending upon the
video standard used and/or the actions being performed
(see Context-sensitive Toolbars/Tooltips, page 7-201)

= Explains the information provided on the status bar
(see Status Bar, page 7-206)

= Lists the shortcut keys, such as ‘Ctrl+A’ to Pause/Frame Advance one frame
(see 'Ctrl" Shortcut Keys, page 7-208)

= Explains use of the ‘Alt’ key to select menu items
(see ‘Alt” Menu Keys, page 7-210)

= Explains use of the command line/batch mode
(see Command Line/Batch Mode, page 7-210)
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Window Elements

Main menu  ====p>

Icons tool-bars ===

Window area which

displays decoded

video or other data —
(such as HexView,

Trace view, VBV view

Status bar ===

7-2

B 3

S MTS4EA - [MPEG4 Example - Window Car]
ﬁ File FPlay Owerlay Apalysis Alert Window Help — |8 x

Name of video or
other loaded file

W b i [ b [ 140P | m e #E OB O

4

Pause

MOTE: one/mare Alerts disabled Errar  Disabled: 0

NOTE. The above screen shot was taken with MTS4EA running under Windows XP.
When MTS4EA is running under Windows 2000 there may be some visual
differences in the borders, menus and the way that pop-up menus appear from
those shown in the screen shots. However, there are no functional differences in
the way MTS4EA operates on these different versions of Windows.

NOTE. In addition to the above toolbars/windows, there are multiple other toolbars
which are visible when particular functions are enabled. Also, there are some
toolbars, tooltips and menu items which are context-sensitive, i.e. depend upon the
video standard being used and/or the explicit function being performed.
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Starting to Use MTS4EA

When MTS4EA starts, the display initially looks like the following screenshot:

3 MTS4EA - MTS4EA1
Eile Play Owerlay Analysis Alert  Window Help

IR R L L Y

3 MTS4EA1

Pause &l ole ﬂ

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

= for the Project (‘'New Project' [£], 'Open Project' 2 and 'Save Project' ﬁ)
= 'Open video...' & and

= 'Help' (3]

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, page 4-9 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 pop-up 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:

W Analysis  Alert  window  Help

| B Summary tooltip Chrl+U I b W[ M | i) ﬁll-\JDF' L” L
Eg, ME tooltip Chrl+M

£ ME types CrHY
¢ % Motion vectors  ChH+E
ME statistics 4

Black
[% whie

Wisual diff erence 4

OB Luma anly

& Blank video

The video can only be blanked when vou have overlay options
sek,
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Opening a video file

To open a video file:
= click on 'File' - 'Open video...", or
= click the open video file icon @, or

= press Ctrl+O

Once a video file is opened the display initially looks like the following
screenshot:

5 MTS4EA - MPEG4 Example - Window Car
File Play Owverlay Analysis Alert  Window Help

Rl @< aammr w>m| - fivop ~@me # O

B MPEG4 Example - Window Car

Ready al ble A

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

If another video file is opened then this replaces the video file last opened - another
video window is not opened.

HINT. You can open a number of copies of MTS4EA to allow direct, side-by-side
comparisons of multiple video streams.
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Video playing mode: restrictions

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

= 'Stop": video is stopped

= 'Play" video is paused (after Pause/Step forward) or playing at normal speed
or 'Fast forward' or 'Blind fast forward'

Various actions can only be performed or are only effective when the video is in
the relevant modes. The manual states below where this is the case, in the relevant
section. A few such examples are:

= the 'Trace enable' and 'Graph enable' options on the 'Analysis' menu are only
available in 'Play' mode (see Analysis Menu, page 7-101).

= the real-time overlays, such as 'MB types' and 'motion vector overlay' (see
Overlay Menu, page 7-53) do not update the video window when in 'Stop'
mode

MTS4EA Projects

When working with 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
video file being analyzed, the views open and the location of these, plus many
other items. See File Menu, page 7-13 for more information.

Synchronized views/navigating the views
MTS4EA has many views of the video and other data:

= Video view

=  HexView

= Trace views

= Buffer analysis view

®=  Video navigator view

= Fidelity view (PSNR etc. analysis)
= File structure view

=  Excel graphs.
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The first six of the MTS4EA views are linked. This means that right-clicking in
one view will take you to the corresponding location in another view.

Example of 'Goto view' menus:

@" Widen
Hex
2 Alert log
@ Mavigatar

P Fidelicy

from Trace file

He:x
d Alert log
@' Mavigatar

E Trace

P Fidelity

from video view

HINT. When in the video view, to make it easier to see which area of the video
window is being selected when linking to another view, there is always a small
square or rectangle on the video view which highlights the MacroBlock which will
be used for cross-referencing when another view is selected.

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 is opened (if it
is not already opened for this stream) and the first byte of the selected MacroBlock
is highlighted.

Likewise, selecting a specific byte in the HexView, then using the right-click
context menu to select the 'Video' view will take the video window to the
MacroBlock which contains the selected byte, and the MacroBlock is highlighted
(see following screenshot).

Highlighting of selected areas in the video view. When a data area is selected in a
view other than the video view, and then the right-click context menu is used to go
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follows:

to the video view, the corresponding area of the video view is highlighted, as

= if the area can be resolved to a single MacroBlock then a yellow and black
dotted box is displayed around the MacroBlock concerned (see below: the
corresponding areas are pointed to the by green arrow);

00101010 10011

00101110 nodonl
10000100 11101

10011000 0Og01
11011100 10001
0L00E000 poo0ni

10101111 0101
00111011 [HvEEEE
i0i0pi0l o101l
05110110 10101

e R TR

01001000 oo01p010 42 12 H

00o0oEL10 10000000 D& B0
01111100 o01ip010 703 |2
00101000 0Oooooooo Za 00 f
QoooLion loooplll oo Az
Qooopoil 10100100 03 Ad

15010100 DL1DOD11 D4 63 ©
00110000 10000101 20 85 0

oooomoill looopool o3 Al
Dgﬂ'rﬂﬁlsﬂ-p--—-"""'
1E IE

iiii0i0l ooiopoii FS 23 &
0011111 10101 ﬂ

aon 24 9 =

110 2E OE .
0in 24 EA

110 98 0E
000 DE A8 -
110 40 0E &

011 AL SH
100 76 AC =

DEL_3ELAS bR

r

Pause
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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 which contains the first selected area (see below);

¥ Hex ¥ ASCI 1.-’-‘«utu - | Bytes per ling

2DBAZ 01100100 10010011 64 93 d -
2DBA4 10000100 01000001 &84 41 A

2DBA6 00111010 10100010 34 AZ

2DBAE 10101100 11110111 AC F7?

2DBA& 00000000 DOOOOOOO OO0 00

2DEAC 00000001 10110110 01 Be

2DBAE [ENENEEMO01110001 BEM7L Ha

2DEB0 10010101 11001111 95 CF

2DEBZ 11110101 00110010 FE 32 2

2DEB4 01111010 00011010 74 1A =

2DEB6 00011000 01010001 18 51 @Q

2DEBE 10000011 11000000 83 CO

2DEBA 00111010 00010010 34 12

2DEBC 10000111 11100000 87 EO

2DEBE 00011000 00111110 18 3E >

2DBCO 00010010 11000001 12 C1

2DBC2 10011011 10001010 9B BA b

Address: Onczdbae (187310)
suse Al Disabled

= if the selected area is in a frame or file header, i.e. not within a specific
MacroBlock, then a yellow and black dotted rectangle is displayed
surrounding the top row of MacroBlocks in the video frame which
immediately follows the frame or file header (see above: 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.

Synchronization of views/Synchronize views icon 4+ . When the 'Synchronize views'
icon #* is pushed in, then all open windows automatically follow the selection.

For example, if the video and HexViews are both open and the icon is pushed in
and the video is then played, the highlighting in the HexView window advances so
that the highlighted area always corresponds with the relative area in the video
window.

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

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

= avideo window with another window, such as a HexView window with a
video window (as shown below);

5 MTS4EA - MPEG4 Example - Window Car[Hex]
Filz Play oOwerlay Anpalysis plert  Window Help

RE B w| A ammer e afvor o [0

[ 4 amp le ili d L]
N

P | ample i[1

& d L]
v Bin W Hex ¥ ASCI IAutD vl Bytes per Iine| F're‘v'l GDID”D Absolute address
0o 00 01 BO A~

00000 00000000 00000000 00000001 10110000
00004 11110010 00000000 00000000 00000001 F2 00 00 01 =
00008 10110101 00001011 00000000 00000000 BS OB 00 00
0000C 00000001 00000001 00000000 00000000 01 Ol 00 00
00010 00000001 00100000 00001000 11001000 01 20 08 C8
00014 10001000 10000000 00001111 01010000 88 &80 OF 50 E
00018 10110000 01000010 01000001 01100000 BO 42 41 60 BA°
0001C 11000010 00110000 01111111 00000000 C2 30 7F 00 O
Q0020 00000000 00000001 10110110 00010000 00 O1 B 10
00024 01100010 00011001 00000101 00011110 62 19 05 1E b
00028 11100001 11011001 00100101 10110100 E1 D9 Z5 B4 #
0002C 01100100 01011101 11001111 01011110 64 5D CF SE d] ©

Ready al bl A

= other combinations, such as the video and HexView with the Trace file view
and file structure view.

To open windows other than for video files (or files which contain video, such as
MP4 or 3GPP files, or MPEG-2 Program/Transport Streams):

= for Trace views:

= Select 'File', 'Open other..." (or the icon E) 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), select 'Analysis', 'View graphs...";

= for HexView, select 'Analysis', "View stream hex..." (or the icon il or
‘Ctrl+H’;
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= for the stream structure view, select 'Analysis', 'View file structure...' (or the
icon I= or ‘Ctrl+R’);

= for the buffer analysis view, select 'Analysis', 'View buffer analysis...' (or the

= for the fidelity analysis, select 'Analysis', 'View fidelity analysis...' (or the icon

)

= for the Alert Log, select 'Alert, 'View alert log..." (or the icon ).

B MTS4EA - [H.264JAVC Example - Grenadier Guards] (=13
ﬁ File Flay Cwverlay Apalvsis alert  Window Help - g x
@l Ay WO B Mo o P ] i B R = = I ]

Feached pause on frame MOTE: onefmare Alerts disabled Error  Disabled: 0

The sub-menu options available underneath each main menu selection such as
‘File’, ‘Play’, 'Overlay’, etc. are described in detail in the following sections. A
summary of each main menu item is given in Main Menu, page 7-11.
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Several of the common functions can be accessed via:

= the icon toolbars: see Icon Toolbars, page 7-196

= 'Ctrl' keys: see 'Ctrl' Shortcut Keys, page 7-208

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, stop, pause, fast forward, set decoder options

Overlay Overlay MacroBlock types, motion vectors, data, etc on top of video

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

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

Window Tile/arrange windows, set video scale, HexView, window list, internal
graph view settings

Help Help topics, PDF help and tutorials, license manager, version info
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File Menu

= MTS4EA - [MTS4EAT]
ﬁ &8 Play Overlay Analysis  Alert  Window Help

BE= open videa,,, Chrl+0

Save skream as. ..

] B Mew project
(= Open project...
ﬁ Save project...
Save project as...

Open other,.,

Example files 4

Exit

Open video...& Ctrl+0

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

= A 'container' file which includes other data such as audio and transport
information as well as video, e.g. an MP4, 3GPP, MPEG-2 Program Stream
or VOB file (see Permitted Video File Types/Formats, page 5-8),

= A compressed video file which only contains video data (such as an MPEG-4
video 'Elementary Stream', (see Permitted Video File Types/Formats,
page 5-8),

= A YUV format file, (see Opening a YUV video file (any file extension), page
7-24).
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The file dialog box shows a list of the different file types and the extensions
assumed:

Open video file @
Look in: |B by Documents j % Ef-
@M‘y‘ Music

.ﬂM';.-' Pictures
IS0y PSPS Files

File: narne: | m
Files of type: |Elementar_u streams [264.mdy.m2v, 263,261 ,tj Cancel

Elementary streams [264,mdw mdw, 2532
Yideo/media files [mp4.3gp,mpg,wob]
Open az LW [7.7]

Al files [*.7]

The default file extensions that MTS4EA looks for are:
= for video-only files: .264, .mdv, .m2v, .263,.261, . .cmp, .bits
= for 'container' files including video: .mp4, .3gp, .mpg, .vob

Whichever of the file types/extensions is selected, MTS4EA will automatically
determine the standard that the file is compressed to.

NOTE. The exceptions to this are VOB files, where MTS4EA will take different
actions due to the VOB extension (see Open video...l&@ Ctrl+O, page 7-13) and
'Open as YUV' where MTS4EA will open as a YUV format file, irrespective of the
file extension or the data found in the file.

In addition:

= 'Open as YUV' opens a video file assuming it is YUV format (irrespective of
the file extension);

= 'All files' can also be selected: there is no restriction on the file extensions of
video files that MTS4EA will open.

The selected file extension is reused by MTS4EA the next time a video file is
opened.
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Opening a video 'Elementary Stream' ('.m4v', '.264', '.m2V', etc). When a 'raw’'
video elementary stream file is opened, then 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 ™, to indicate that the file is ready to

play.

Assuming it is possible for MTS4EA to process this standard, then the display
appears like this:

5 MTS4EA - MPEG4 Example - Window Car
Filz Play oOwerlay Anpalysis plert  Window Help

Rl w1« mmrwm o ofvor  o|@e @ »o8

3 MPEG4 Example - Window Car

Ready al bl A

The title of the elementary stream is displayed in the title bar of the video window
(in this case 'MPEG4 Example - Window car', i.e. one of the example files
provided).
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Opening a video ‘container’ file ('.mp4', '.3gp’, '-mpg" etc.).

NOTE. For the special additional dialog box for "VOB' files; see Open video... &
Ctrl+0O, page 7-13.

Once the video container file is selected, the user is able to:
= play and analyze the selected video stream immediately within MTS4EA, or

= extract and save the selected video stream to a file before going on to
play/analyze it.

With a 'container' video file, after clicking the 'Open’ button on the 'Open video...'
dialog box, MTS4EA will display a window as below (some of the controls are
explained by arrows in the picture immediately below, others are explained with
more text below this):

Track type/ Size of the track/ 'Yes' if the stream is 'scrambled’
description elementary stream (encrypted): this is particularly
relevant to MPEG-2 VOBs

Elementary stream select

Track ID no.

‘Decoder’: |
see below =~

The first
video track
found is

selected . [ Hide unknown streams
automatical Iy v Hide empty streams

Stream search-

Extract I oK | Cancel
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Decoder

The 'Decoder’ column shows the video decoder which has been found within the
stream concerned: there can be multiple streams containing video, each with
different decoders.

If the 'Decoder’ column is empty, then MTS4EA has been unable to match one of
its decoders with the data found.

'Hide unknown streams'

When selected, 'Hide unknown streams' means that a stream is not shown if the
MTS4EA has been unable to match one of its decoders. The example below shows
the same MP4 container file as shown in the previous screenshot, but with the
'unknown' streams hidden:

Elementary stream select @

Select an elementary stream to decode

1D | D ezcription | B_I,Jtes| Scrambled| Decoder |
001 Wisual stream  £30840 Mo MPEG-4 Video Decoder

¥ Hide unknowin strearns

-

Stream zearch

_ ceach |
Extract | ok | Cancel

Note that when 'Hide unknown streams' is enabled, the empty streams are also
hidden, because they do not contain valid data for which MTS4EA can select a
decoder.
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'Hide empty streams'

By default, this is enabled. When enabled, this hides streams which 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')

(MPEG-2 example below)

Select an elementary strean to decode:

ID_| Deseription |_Bytes | Scrambled | Decoder [~
Oxdd  1S0/IEC 13816-3/11172-3 audio stream 20 O+ Mo
Oxd§  1S0/IEC 13818-3/11172-3 audio stream 21 O+ Mo
OxdB  1SO/IEC 1381834111723 audio stream 22 O+ Mo
0ed? ISO/EC 13818341172 3 audio steam 23 0+ Moo
0vdd ISO/EC 138183411723 audio steam 26 O+ Mo
Oxd3  1S0/IEC 13816-3/11172-3 audio stream 25 O+ Mo
Oxda 1S0/IEC 13818-3/11172-3 audio stream 26 0+ Mo
Oxdb  1SO/IEC 1381834111723 audio stream 27 O+ Mo
Oede SO/EC 138183411723 audio steam 28 O+ Mo
Ovdd SO/EC 138183411723 audio steam 23 O+ Mo
Oxde  150/1EC 13818-3/11172-3 audio stream 30 O+ Mo
Oudl  1S0/IEC 13818-3/11172-3 audio stream 31 O+ Mo
Oxe0 ISO/EC 138182111722 video stream 0 BOB2+ Yes
Ovel ISO/IEC 13818:241172.2 video stream 1 0 Mo
w2 SO/EC 138182111722 video steam2 O+ Mo

fMua? ISMIEE 138TR211172.7 vicdan shraam e Ne

I Hide unknown streams
I Hide empty streams

Sheam search

oo |

Caneel

Empty streams shown

Elementary stream select X

Gelect an elementary sheam to decode

10| Description | Bytes | Scrambled | Decoder |
Osbf  private_stream : 1998+ No

2
Oxe0 1S0/IEC 13918-2/11172-2 video stream 0 G0B2+  Yes

I™ Hide unknown streams
IV Hide empty sheams

Stream search

o

Cancel

Empty streams hidden
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'Search' (stream search)

For some video standards, the total size of the video stream is indicated in the
container file - for example, MPEG-4. In this case, the size of the elementary
stream is as shown in the following screenshot:

Elementary stream select @

Select an elementary stream to decode

D | Description J B_I,Jtesl Scrambledl Decoder |
0071 “isual steam £30840 Mo MPEG-4 Video Decoder

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 VOBs.)

For these types of files, MTS4EA reads the first part of the file only, until a
MTSA4EA decoder can be matched with the data found.

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

Elementary stream select

Select an elementary stream to decode

18] | Description I Eytes] Scrambledl Decod

O«bf  private_stream_ 2 1998+ Mo
Oxel [SO/EC13818-211172-2 video stream 0 BOB2+  Yes

The '+' sign indicates that the whole file has not been searched and that there may
be additional data.

NOTE. This 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 stream hex... Bl Ctrl+H, page 7-142.)
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In order to find the total size of the whole video file, and to search other streams,
use the 'Search' button. In the example below, the stream ID 0xbf,
'private_stream_2'is highlighted (i.e. selected), so if 'Search' is clicked, then this

stream is searched.

Elementary stream select

Select an elementary stream to decode

X

1D | Description

| B_l,ltesl Scrambledl Decoder |

T

I™ Hide unknowin strearns
v Hide empty streams

Strean zearch

Search

¢ Ban £
Oxe0 [SOAEC13818-2/11172-2 wideo stream 0 BOB2+ Mo

1958+

MPEG-2 Wideo Decoder

| | Cancel
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When the search is complete, the display will be similar to that below:

Elementary stream select @

Select an elementary stream to decode

1D | Description

| Bytes | Scrambled | Decoder

O«bf  private_stream_2

O«bd  private_stream_1
Oxbe  padding_stream

I Hide unknowin shrearns
v Hide empty streams

Stream zearch

439560

Oxe0 1SO0/EC13818-211172-2 video stream 0 64875335

5474265
409208

Mo
Mo
Mo
Mo

MPEG-2 Video Decoder

|:| Scanned 68,695 Mbutes of B3.655 Mbptes in C:AYideoWWOBNWTS_07_=W0EB

Cancel

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

Note that during the search process, MTS4EA searches through all the linked files,
and therefore may find other streams. It will be able to determine the total size of
the streams found. This is why, in the previous screenshot, two additional streams
are shown and the sizes no longer have '+' signs by them (the sizes are now known

exactly).
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'Extract’

This allows the highlighted video track to be saved as a separate video elementary

stream:
Save stream file as @@
The video track ID from Savein [ Temp | =k B3~
the MP4 / 3GPP file is FE—
appended to the name | balkoon. mdv
of the MP4 / 3GPP file ;@Football.mfw
name

A file extension is added
automatically, depending

upon the video type: File niamme: 00y
see below
I Save as type: |Elementary stream [*.mdy] j Cancel

NOTE. If you decide to play and analyze the selected video stream immediately,
then decide to save it later, this can be done by clicking the 'Save as..." option on
the 'File’ menu (See File Menu, page 7-13).

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

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

= MPEG-4 video format files are given the extension: - m4v
(except for MPEG-4 Short Header which is given the extension .h263)

= 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: -h263

= H.261 files are given the extension: . 261

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

As well as the video tracks, the other tracks are listed but they cannot be extracted.
(This is indicated by the fact that there is no decoder shown in the 'Decoder’
column, and the 'Extract’' and 'OK' buttons are grayed out if one of these is
selected.)
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|OK|
'OK' opens the selected video stream using the video decoder shown; if the 'OK'

button is grayed out, then the stream selected cannot be opened.

A video window is then opened with the title of the container file with the
track/stream number. In the example below, stream number 0xe0 from an MPEG-2
VOB "VTS 07 0.VOB":

[ Vprove - VTS_07_0.VOB - stream Oxe0 =13
File Play Overlay Analysis Alert  Window Help

miie > e ) M = -

[ ¥75_07_0.VOB - stream Oxe0

Ready All Disabled: 0

NOTE. If you decide to play and analyze the selected video stream immediately,
then decide to save it later, select the 'Save as..." option on the 'File' menu. (See
File Menu, page 7-13)

NOTE. In order to examine the structure of the MP4, 3GPP, MPG (MPEG-2) etc.
file, click on the 'View file structure..." option on the 'Analysis' menu (see Analysis
Menu, page 7-101).
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Opening a VOB/series of VOBs (‘. vob' file extension).

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

When opening a VOB file, MTS4EA automatically tries to determine if the VOB
concerned is one of a series of VOBs, as prescribed by the numbering convention
for VOB, i.e. where the last digit prior to the '.vob' extension is a number from 0
to 9 and indicates how many VOBs there are in a series of VOBs.

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

MTS4EA x|

The input file appears to be part of a series of WOEB files:

.? %

2
E:\VIDEC_TS\WTS_07_0.WOB
E:\VIDEC_TS\WTS_07_1.¥OB

Do you wank elementary skream extraction ko span these 2 filesy

Yes Mo

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

Once this is done, MTS4EA then uses the standard stream selection dialog box as
used for all container files, as described in Open video...&# Ctrl+0O,
page 7-13.

Opening a YUV video file (any file extension). This allows a YUV format file to be
viewed.
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YUYV file format

MTSA4EA ignores the extension and does not look for a compressed video standard
within the data - it assumes that the data is in the following format:

one byte per sample
progressive scan (not interlaced)
row raster order (top picture row first)

planar YUV 4:2:0 sub-sampled, i.e. 4 bytes of Y data for each byte of U data
and each byte of Y data

Y plane values are 0-255 unsigned

U and V plane values are unsigned with a DC offset of 128

When opening a YUV format file, by default MTS4EA shows the YUV decoder
options, to enter the required parameters.

NOTE. If you try to open a .m4v or .264 or other compressed video file by using
‘Open as YUV', MTS4EA will not decode the compressed video but will assume it
is in the format given above.
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Setting the YUV frame size, etc

Within a YUYV file, there is no place to indicate the frame size, frame rate, etc, so
when the YUV file is opened, 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 E'

Gereral | H.263 | MPEG-2| MPEG-4 YUV |

Presets: |Eust0m ﬂ
wigh [ 0 pivels
Height: 0 pixelz
Header skip: 0 bytes
Frame skip: 0 frames

™ Skip frames before each input frame

[ Interlaced

Frame rate: 25 frames per gecond

oK | Cancel
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Automatic reading of frame size/drop-down list (Width and Height)

If there are numbers in the filename which could indicate the frame size, then
MTS4EA will attempt to read these and offer these in the 'Width' and 'Height'
fields shown above; in any event, the correct values can be entered or selected
using the drop-down list:

Decoder options @

General | H.263 | MPEG-2| MPEG-4 YUV |

Presets: |I:ust0m j
CIF [176 % 144
Width: B i

e
. 01 [704 « 576
Height: | SOCIF (128 « 95)
OWGA [320 = 240)
Header skip: | 525 SIF (352 » 240)
525 HHR (352 « 480)
Frame skip: | 523 HHR [352 » 578)
WGA (540 = 480)
525 451F (704 = 480)
825 50 (720 = 480)
4CIF [704 » 57E]
B25 50 [720 = BYE)
Frame rate: [SyGA (200 = GO0
HEd (1024 » 7EE]
720p HD [1280 & 720)
4G50 (1280 « 960]
SGaA (1280 » 1024) b

Ok | Cancel

Header skip'

The number of bytes at the start of the file prior to 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, the these frames are skipped after each viewed frame; by selecting the
'Skip frames before each input frame' box, the number of frames are skipped before
each viewed frame.
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'Interlaced’

Means that the YUYV file has interlaced data in the format of complete frames, i.e.
with both fields within one frame, top-field first, each field on alternate lines.

Enabling this check box switches on the Interlace toolbar in 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 YUV frames, in frames per second.

NOTE. The number entered in the 'Frame rate' field can be an integer (e.g. ‘30",
or a fraction (e.g. '30000/1001") or a decimal number (e.g. '29.97").

Save stream as...

This allows the active file in the video window 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) but was not saved at the time it
was extracted (See Open video...# Ctrl+0O, page 7-13):

3 ECity.mp4 -

Save stream file as
Save in: |L"_'}Tem|:u ..I.J = |‘=:F EH-

. ;autumn.meiv
balloon, mdw
Football,mdy

File narne:

Save as bype: ]Elemenlary streamn [* mdv] ﬂ Cancel |

In this example, the video Elementary Stream from 'E-City.mp4' video track 1 is
being saved to a '-m4V' file: the '-001' (for track 1) and '-m4V' are automatically
added by MTS4EA (as MTS4EA knows this is an MPEG-4 file: see Open
video...E Ctrl+0, page 7-13), although any file name and extension can be
entered.

MTS4EA Compressed Video ES Analyzer User Manual



How to Use the MTS4EA

New project... [A)

Description of MTS4EA 'projects'. Some of the information saved in a project file
includes the:

= video file name being analyzed (and track number, if relevant);

= views open and the screen location of these views;

= Jocation of the tooltips and toolbars

= position the video stream;

= errors which have been disabled.

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

The project file is actually a 'human-readable' file in XML format. It is strongly
recommended that it is not manually edited, as doing so may prevent MTS4EA
from opening a project file correctly.

Project 'Default’ file. MTS4EA has a default project file called 'defaul t.vpp'.
This is used as the template when "New project...' is selected - i.e. all the settings in
'default.vpp' are copied into a new project. This has no video file selected.

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

Open project... =
(See also New project... [F, page 7-29.)

This allows the user to open a previously saved project file.

Save project...
(See also New project... [F, page 7-29.)

This saves the current project to the current project file name.
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Save project as...
(See also New project... [F], page 7-29.)

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

Close project...

(See also New project... [f], page 7-29.)

This closes the current project file.

Open other...

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

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

®  any other file, to open in the HexView

Open other MTSAEA file types

Laak irc 1._] Shut heades j B #F -

B roar o
B sanizd.ntf

Fil name; [ / Opea

Filez of bype: | Trace fles [*.vet:" )

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 MTS4EA will be . vpt files. Currently, .vpt
files contain only ASCII text but in future they will contain other data also.
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Example files...

Below this option are various example video files which can be played/analyzed in
MTSA4EA:

&8 Play  Overlay anpalysis  plert Window  Help
AAED P WMo

@i COpen video,,, Chrl+0

Save stream as, ..

E Mew project

&3 Open project...

ﬂ Save project. ..
Save project as,..

Close project

Cpen okher ...

H.2E64) A% Byte Streams
MPEia-4 Elementary Streams
H.263 streams

Exzit H.2&1 stream

Recent File

v v w

MP4 Files
3GPP file
MPEE-2 Program streams

Al Eﬁ

These are provided to give examples of various compressed video files to
experiment with and to compare with your own compressed video files. Some of
these are without error, others have known errors and generate appropriate
warning/error messages (both as pop-up Alerts and in the Trace files).
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H.264/AVC Byte Streams. These are H.264/AVC compressed video Byte Streams (as
described in Permitted Video File Types/Formats, page 5-8 and Standards
References, page 5-14, reference number [13]). Four such files are provided:

Name H.264 Profile/Level Warnings/Errors

Neon Night Baseline/2 - none -

Canary Wharf Extended/3 use of an invalid (un-initialized) 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)

NOTE. A YUV reference file is provided for the first 9 frames of the 'Grenadier
Guards' bitstream: this YUV reference file can be used for fidelity analysis and
visual difference display.

NOTE. The filename is automatically filled in for the YUV reference file, but the
frame rate must be set to 25.
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MPEG-4 Elementary Streams. These are MPEG-4 compressed video Elementary
Streams (as described in Permitted Video File Types/Formats, page 5-8 and
Standards References, page 5-14, reference number [1]). Six such 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 VBV overflow
Simple/Level 0 (with
B-VOPs, Method 1
quant)
Synthetic Advanced VGV overflow
Simple/Level 2 (with
B-VOPs, Method 1
quant, Quarter
Sample)
Window Car Advanced stuffing_bits, VCV overflow

Simple/Level 2 (with
B-VOPs, Method 1
quant, GMC with 3
warping points i.e.
affine model)

NOTE: A YUV reference file is provided for the whole of the ‘Man Walking'
bitstream: this YUV reference file can be used for fidelity analysis and visual

difference display.

NOTE: 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 Permitted
Video File Types/Formats, page 5-8 and Standards References, page 5-14,
reference number [2]). Three are provided:

Name Standard/Annexes Warnings/Errors

Rally (250k) H.263 baseline (1) PSUPP is sent when 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, I, - none -

J, S, T

H.261 stream. This is an H.261 compressed video file (as described in Permitted
Video File Types/Formats, page 5-8 and Standards References, page 5-14,
reference number [3]).

Name

Standard

Warnings/Errors

Conference Room

H.261

‘tref' (temporal reference) incorrectly
set in each frame

MP4 files. These are MPEG-4 '.mp4' container files, containing compressed video
and other data (as described in Permitted Video File Types/Formats, page 5-8 and
Standards References, page 5-14, reference number [11]). Two are provided:

Name

Standard

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 Gircus

MPEG-4 Simple
Profile/Level 2

VCV overflow and VBV underflow
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3GPP file. This is a 3GPP '.3gp' container file, containing compressed video and
other data (as described in Permitted Video File Types/Formats, page 5-8 and
Standards References, page 5-14, reference number [12]).

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 Permitted Video File
Types/Formats, page 5-8 and Standards References, page 5-14, reference numbers
[14] and [15]).

Name Standard Warnings/Errors
Bus Junction MPEG-2 Main - none -
Profile/Main Level
Person Track MPEG-2 Main Bad slice order
Profile/Main Level Invalid VLC for
dct_differential
Grenadier Guards MPEG-2 Main Numerator and denominator of
Profile/Main Level frame_rate_extension are both
set to 1 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 9 frames of the 'Grenadier
Guards' bitstream: this YUV reference file can be used for fidelity analysis and
visual difference display.

NOTE. The filename is automatically filled in for the YUV reference file,
but the frame rate must be set to 25.
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YUV source files for example fidelity analysis. YUV source files used for encoding
have been provided for example fidelity analysis with 3 of the example files

provided:

Standard Stream name YUV filename*

H.264/AVC Grenadier guards_yuv

(Main Profile/Level 3) Guards (frames 1-9 only: note: 25 frames/s)
MPEG-2 Grenadier guards_yuv

(Main Profile/Main Level) Guards (frames 1-9 only: note: 25 frames/s)
MPEG-4 Man Walking man_walking_yuv

(Advanced Simple (note: 30 frames/s)

Profile/Level 0)

* the YUYV filename is automatically filled in by MTS4EA for these streams - there
is no need to enter the filename.

NOTE. For the 'Grenadier Guards' examples, the YUV of only the first 9 frames is
provided, as the YUV files are so large.

Recent File

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.mdv [hex] (this one is opened in the HexViewer)
=  Filename.m4v (this one is opened as a video file)

=  filename.yuv [hex] (this one is opened as YUV video)

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

Exit
This option exits from MTS4EA.
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Play Menu

This menu controls the playing of the compressed video:

B MTS4EA - [MPEG4 Example - Window Car]
Owverlay  Analysis  Alert  Window  Help

Chel+P [
P Fast forward Chrl+F
| [ Blind Fast Forward Chrl+E 7
MW stop Chel+5
I Pause)sten Forward Ctl+a
4l Reverse play Chrl4+Shift+p
&l Fast backward Chrl+3hift+F

%] Blind Fast backward  Ctr4+-Shife+B
Al Pause/Step backward Ctrl+Shift-+a
™ Skip forward Chrl+K
w71 Skip backward Chrl+Shift+E

Continuaus play
v Hold last frame
Hold Firsk frame

M Pause on Frame. ..

Decoder options, ..

&% video navigatar..,
e — - S
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Right-click pop-up Play menu (video view)

In addition to the menu selection, there is a right-click pop-up Play menu:

P play Chrl+P
P Fast Forward Chrl+F
[ Blind Fast Forvard Ckrl+B
W stop Chrl+3
[P Pause/Step Forsard Chrl+A
4l Reverse play CrrlsShift+P
«l Fast backward Ctrl4+-Shift+F

%] Blind Fast backward Ctr4+-Shift+8
4l Pause/step backward  Chrl+Shift+4
w Skip Forward Chrl+E
™1 Skip backward Chrl-Shift+K

M Pause an frame. ..

Goko wiew 4

4= Swnchronise views

Yidea scale 4

The functions of each of these selections are explained below.

Play ™ Ctrl+P

When selected, this plays the compressed video stream until it reaches the end of
the data, unless a frame number has been set in 'Pause on frame...' ™ in which case
the video will pause at this frame number.

NOTE. Depending upon the speed of your PC, the video standard 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 prior to display of the first frame.)
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NOTE. When playing video forwards or backwards, MTS4EA buffers the video and
associated data. By default, MTSAEA allocates a buffer size of 100 MBytes. The
amount of buffer required per frame of video and associated data varies
considerably with the video size and the video standard. Typically, 100 MBytes 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 Play Menu, page 7-37.)

At the end of the data the blue background screen is displayed unless:
= 'Hold last frame' is selected, in which case the last frame stays visible, or

= 'Hold first frame' is selected, in which case the first frame is redisplayed.

Fast forward B Ctrl+F

When this option is selected the compressed video will be played in ‘Fast forward’
mode, i.e. played more quickly than normal. The speed at which this is replayed
depends upon the speed of the computer you are using.

NOTE. See the <Note> in Play ™ Ctrl+P, page 7-38 regarding a possible
buffering delay immediately after this is selected.

The frame count is given in a box at the top of the video 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 the MTS4EA window in the status bar).

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

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

If a frame number has been set in 'Pause on frame...' ™ then the video will pause
at this frame number.

Blind fast forward [£* Ctrl+B

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

HINT. It can be useful to use 'Blind fast forward' to quickly decode the video to see
if there are any alerts generated, or to move to a selected 'Pause on frame..." as
quickly as possible.
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NOTE. See the <Note> in Play ™ Ctrl+P, page 7-38 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’.

Stop ™ Ctrl+S

When this option is selected it will stop the playing of the compressed video.
The blue background screen is displayed unless:

= 'Hold last frame' is selected, in which case the last frame displayed stays
visible,

or

= 'Hold first frame' is selected, in which case the first frame is redisplayed

Pause/Step forward 1™ Ctrl+A

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

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

This has two functions:

= Ifthe video is playing, selecting this option will pause the decoding of the
video and display the most-recently decoded frame.

= Ifthe video has stopped or is already paused, selecting this option causes the
video to advance by one displayed frame.

NOTE. See the <Note> in Play ™ Ctrl+P, page 7-38 regarding a possible
buffering delay immediately after this is selected.
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NOTE. In H.264/AVC where Sl-frames and/or SP-frames are used, when using
‘Pause/Step forward’ (‘Ctrl+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 1 Ctrl+Shift+P
Play the video backwards, at normal speed.
This option can be selected from the Play menu or by pressing ‘Ctrl+Shift+P’, or

by clicking the tool bar icon ‘Reverse play’ - 4

Fast backward “® Ctrl+Shift+F
Play the video backwards, as fast as possible, while still displaying it.
This option can be selected from the Play menu or by pressing ‘Ctrl+Shift+F’, or

by clicking the tool bar icon ‘Fast backward’ - <

Blind fast backward <1 Ctrl+Shift+B
Play the video backwards, as fast as possible, without displaying it.
This option can be selected from the Play menu or by pressing ‘Ctrl+Shift+B’, or

by clicking the tool bar icon 'Blind fast backward’ - =1

Pause/Step backward Il Ctrl+Shift+A

Step backwards through the video, one displayed frame at a time.

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

See also the notes in Pause/Step forward ™ Ctrl+A, page 7-40.
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Skip forward ™! Ctrl+K

This will skip the video onwards 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, - Ll :|v ) 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 ‘Ctrl+K’, or by
clicking the tool bar icon ‘Pause/Step forward’ ™ |

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 Play P Ctrl+P, page 7-38 and Decoder options..., page 7-44 regarding
the buffer used to hold the video and associated data. When skipping forward or
backward beyond the end of the buffer, MTS4EA must reload the buffer, so some
delay may be experienced.

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

[+aPF hd

B-0OF
SIGMCHYOPR
1 Frame

10 Framesz
100 Frames

1 Second

10 Seconds
1 Minute

R ange start
Range end

Skip backward * Ctrl+Shift+K

This is the same as 'Skip forward' but in the reverse direction - see above.

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

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

Hold Last Frame

When this option is selected and the video played to the end, the last decoded
frame, and not the blue background screen, will be displayed.

This is selected as on by default when MTS4EA starts.

Hold First Frame

When this option is selected and the video played to the end, the first decoded
frame and not the blue background screen, will be displayed.

Pause On Frame P

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

Pause on frame &J

Specify the frame number to pause on.

Frame: |1000 ™ Last Frame
Ok | Cancel

MTS4EA Compressed Video ES Analyzer User Manual 7-43



How to Use the MTS4EA

The last frame can be selected by selecting 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 may be enabled again by clearing the 'Last Frame'
check box:

Pause on frame E|

Specify the frame number to pause on.

Frame: v Last Frame
ak | Cahicel

Decoder options...

Below this selection is a dialog box with various tabs which set the options for the
video decoder for each standard. When there are no configurable options for a
particular video standard then there is no tab on the dialog.

General.

Decoder options x|

General | H.263 | MPEG2 | MPEG4| YUV |

r Post Fitter

[~ Enable

— Step-back buffer

Buffer size limit: 100 MEBytes

Estimated frame size: Iﬂ.325 MBytes/Frame
Estimated buffer length: |3'DT"' Frames

QK I Cancel e ]
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Post Filter

This enables proprietary non-linear filtering of the decoded video, which smoothes
the block artifacts after decoding. By default, this is switched on.

NOTE. The Post Filter is disabled by default.

Step-back buffer

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

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.

NOTE. When playing video forwards or backwards, MTS4EA buffers the video and
associated data. By default, MTS4EA allocates a buffer size of 100 MBytes. The
amount of buffer required per frame of video and associated data varies
considerably with the video size and the video standard. Typically, 100 MBytes 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 Play Menu, page 737.

NOTE. The pop-up alerts of warnings, errors etc. which occur when video is
decoded by MTS4EA are NOT displayed if the video and associated data is in the
Step-back buffer - see Alerts Menu, page 7-166.

H.263.

Decoder options

General H263 | MPEG2| MPEG4 | YUV |

Default timebase

¥ NTSC
" PAL

(This has no effect and is grayed out for standards other than H.263.)
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NTSC/PAL option

Within the H.263 standard the NTSC standard is assumed, i.e. a frame rate of
29.97 frames per second, and video is played back at this frame rate by default. As
a result 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 (that is, at 25 frames per second) does not
set these options. In this situation, PAL video would play back at 29.97 frames per
second, that is, 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

General | H263 MPEG2 | mPEG4| YUV |

Buffer Configuration Video Buffer Verfier
' |se parameters from stream header b 1t
€ Use custom parameters

vbv_buffer_size:

(This has no effect and is grayed out for standards other than MPEG-2)
This relates to the use of parameters for VBV buffer analysis in MPEG-2.

See View buffer analysis..., page 7-151.
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MPEG-4.
ﬂ

General | H.263 | MPEG2 MPEG4 |yuv |

— Buffer Configuration —Video Buffer Verifier

¥ |se parameters from stream header bt ke Im bits/s
[~ wbv_parameters
[~ profile_and_level_indication vbv_buffer_size: I 5242830 bits
[¥ video_object_type_indication
vbv_occupancy: 381600 bits

[Main Profile

™ Use custom parameters

— Video Complexity Verifier

vov_buffer_size:

vov_decoder_rate:

— Video Memany Verfier

'u'mv_buffer_size:l 11304 MacroBs
ok | cancel || i |

(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 View buffer analysis..., page 7-151.

YUV. The YUV data is assumed to be in the following format:
= one byte per sample

= progressive scan (not interlaced)

= row raster order (top picture row first)

= planar YUV 4:2:0 sub-sampled i.e. 4 bytes of Y data for each byte of U data
and each byte of Y data

= all the Y plane values for a frame are together, followed by the U values for a
frame, followed by the V values for a frame

= Y plane values are 0-255 unsigned

= Uand V plane values are unsigned with a DC offset of 128.
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Setting the YUV frame size, etc

Within a YUYV file, there is no place to indicate the frame size, frame rate, etc, so
when the YUV file is opened, 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 i |

General | H.263 | MPEG2| MPEG4 YUV |

Presets: ICustnrn j

Width: pixels
Height:l 64 pixels
Header skip: I—D bytes
Frame skip: I—D frames

™ Skip frames before each input frame
™ Intedaced

Frame rate: I 25 frames per second

Automatic reading of frame size/drop-down list (Width and Height)

If there are numbers in the filename which could indicate the frame size then
MTS4EA will attempt to read these and offer these in the 'Width' and 'Height'
fields shown above. In any event, the correct values can be entered or selected
using the drop-down list:

Decoder options x|

General | H.263 | MPEG2 | MPEG4 YUV |

Presets: |Custom j

625 5D (720 576) -
Width: (yisa (300 600)
XGA (1024 x 768)
Height: |720p HD (1280 720)
4VGA (1280 x 960)
Header skip: [SXGA (1280 1024)
525 165IF (1408 x 960)
Frame skip: | 1651F (1408 1152)
45VGA (1600 1200)
1020 HO (1920 1088)
2K 1K (2048 x 1024)
4XGA (2048 x 1536)
1EVGA (2560 x 1920)
Frame rate: | 361641536 (2.35:1) (3616 x 1536)
6721536 (2.39:1) (3680 1526)
4Kx2K (4096 x 2048)
40962304 (16:9) (4096 2304) |
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Header skip'

The number of bytes at the start of the file prior to 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, the frames are skipped after each viewed frame: by selecting the box
'Skip frames before each input frame' then the number of frames are skipped before
each viewed frame.

'Interlaced’

Means that the YUV file has interlaced data in the format of complete frames (i.e.
with both fields within one frame, top-field first, each field on alternate lines).

Enabling this check box switches on the Interlace toolbar in 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 YUV frames, in frames per second.

NOTE. The number entered in the '‘Frame rate' field can be an integer (e.g. ‘30",
or a fraction (e.g. '30000/1001") or a decimal number (e.g. '29.97").

Video navigator... &

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).
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Thumbnail view.

S MTS4EA - [Video Navigator: MPEG4 Example -

ﬂ- File Play ©Overlay Analysis  Alert  Window  Help

BeH

L e

Window Car]

o | 1VOR -

S=1ET

- 8 %X

m " OE

S{EMC}-YOPIE9:2 2675 B-WOP02,300s
== ==
h P‘

Ready

,

e

B-¥COP:67:2,. 2005

4|

)

L

f

-VOP17112,3335

)

8/

MOTE: one/mare Alerts disabled

|

|

&l ale

The video frames are shown in display order (decode order can be different if there

are B-frames/B-VOPs).

The information given is:

= frame type/VOP type

= display frame/VOP number

= display time in seconds.

MTS4EA Compressed Video ES Analyzer User Manual




How to Use the MTS4EA

Detail view.

® MTS4EA - [Video Navigator: MPEG4 Example - Window Car] =13
ﬂ- File Play ©Overlay Analysis Alert Window Help - x
B e W[5 o ||OP - PO s
o 4
Tvpe Decode | Display ki, .. Size (bits) | Address (b... ~
I-¥OoP 1 0.000 57125 0x00001F 0
E-VOP 3 0.033 2325 Ox001d51
E-VOP 4 0.067 2360 Ox001e74
B-VOP 5 0.100 3160 0x001F9b
S{EMIE-YOP z 0,133 2664 Ox001c04
B-VOF 7 0,167 3085 0x00236b
B-VOF g 0,200 3056 0x00242d
B-VOF a 0,233 31e0 0x00266b
S{GEMC}-YOP & 0,267 4645 0002126
b
MOTE: one/mare Alerts disabled Al ale

The information given is:

display frame/VOP number
= frame type/VOP type

= decode frame/VOP 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.
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Right-click pop-up menu/Goto views.

Display Type Decode | Display kim
- B-WOP 72 2.

S .
- Hex
j?S BYOP | 2 alert log 2
- I .
g q 1% Buffer
P?s E-WOP 2,

"’ 77 S{EMCH-YOP 2!

See Synchronized views/navigating the views, page 7-6 for more information on
navigating between views.
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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.

B MTS4EA - [MPEG4 Example - Window Car]

E’.' File Play Ee=lEN

Bl Summary koolkip Chrl+0 e e [
| ] MEB taoltip Chrl+M

=
== MB types Chrl+Y

Analysis  Alert  Window  Help

A Motion vectors  Chrl+E

ME statistics 4

Black.
® hite

visual difference 4

X Luma only

Summary and Macroblock Tooltips: moving, docking, scroll bars

Both the Summary tooltip and the MacroBlock tooltip move and 'dock’ in the same
way.

HINT. When the tooltips are dragged near to 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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The tooltips bring up independent windows which can be:

®=  moved around within the main window and put next to a video window:

3 MTS4EA - MPEG4 Example - Window Car
File Play Owerlay Analysis Alert  Window Help
e d I T T g o [V U
:

® || 2 MPEG4 Example - Window Car

F:00085~

0026709 (dec. 167897) bit 7
2500
S{GMC Y OP

28045

MPEG-4
Advanced Simple Profile/Level |
Method 1 guant, GMC

Feached pause on frame MNOTE: one/more Alerts disabled Al Disabled: 2

= 'docked' to one of the edges of the main window:

MTS4EA - [MPEGA Example - Window Car] |
@ File Play oOverlay Analysis Alert Window Help - 8 x
B @l A WMo svor J@ e E O B

1 4

F32 x 266

333

Ox025fd9 (dec. 167597) bit 7
2.500

S{GMCYOP

o G5

o G2

28045

MPEG-4
Advanced Simple ProfilefdLevel
Method 1 quant, GMC

F:00085~

< |
Reached pause on frame MNOTE: one/more Alerts disabled Al Disabled: 2

|~
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When the Summary/MacroBlock tooltip is docked (as above):

=  and the video window (or other 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).

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: drag the title bar so that the outline square representing the size of
the tooltip appears within the area of the video or other window.

NOTE. It can sometimes seem hard to undock a tooltip: if necessary, you may need

to maximize the MTS4EA window to fill the screen in order for there to be a large

enough area for the tooltip to undock into. Try dragging the tooltip outline into the
center of the video window. It should then change shape to indicate it is no longer

docked.

HINT. To force undocking, press and hold the <Ctrl> key while dragging with the
mouse.
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Scrolling/scroll bars. When the area available is too small for the whole tooltip to be
seen, horizontal or vertical scroll bars are automatically displayed:

2 MTS4EA - [MPEG4 Example - Window Car]
ﬁ File Play Owerlay Analysis Alert  Window Help = ||

B e T T TS - Y RN KV Y| wE O E @

F:00085~

Advanced Simple Profiledlevel
hethod 1 quant, GhC

adl |

| v

Reached pause on frame MOTE: onefmore Alerts disabled all Disabled: 2
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Summary Tooltip Ctrl+U

Summary x|

i=nikawl 352 x 288
Stream =ize (kBytes) RS
e hlcs O00442b (dec. 17451) bit 7
Time (zecs) fUERX]

WVOP type gEic I8 By
WOP no. i
Decode VOP no. JE

WOP bits i

BENLETG] MPEG-4
Advanced Simple Profile/Level 2
ethod 1 quant, GMC

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 information displayed vary with
the video standard concerned 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.

Skip and Tref [H.263/H.261 only]. Tref

"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 (i.e. ~33milliseonds or
40 milliseconds respectively). "Tref' has a maximum value of 255; when it reaches
this value it 'wraps around' back to 0.

-

Skip

'Skip' is the difference in Tref for this frame compared with Tref for the previous
frame.

NOTE. 'Skip' and 'Tref' are only displayed for H.263 and H.261

For NTSC video at roughly 30 frames per second (actually at 30,000/1,001 Hz),
frames are displayed every 0.033 seconds (approximately).
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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, then the
decoder would ‘skip’ every other frame, i.e. ‘Skip’ would equal 2 in this case.
(And, for example, if NTSC video were displayed at 10 frames per second then
‘Skip” would equal 3.)

For a compressed video sequence at 15 frames per second, it would mean that the
displayed ‘frame number’ would increase by 15 in each second.

So, continuing the example of video at 15 frames per second, assuming that there
are two ‘Skips’ before the first frame, then the values for the first few frames
would go as follows:

Time Tref Skip Frame number

(seconds - | (Temporal (increment) (count of frames

approx.) reference) decoded and

displayed)

0.067 2 2 1
0.133 4 2 2
0.200 6 2 3
0.267 8 2 4

Clearly there are many variations to this; it is often the case that more than one
frame is ‘skipped’.

NOTE. Also, within MTS4EA: for H.263+, H.263 and H.261 video Tref is limited to
8 bits, i.e. a maximum value of 255 as this is how Tref is defined within the
H.263/H.261 standards (actually ‘TR’).

HINT. Some of the Trace outputs of MTS4EA 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 above example Cumul. skip would be 8.

7-58 MTS4EA Compressed Video ES Analyzer User Manual



How to Use the MTS4EA

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 video file concerned: the following is an example is
for an H.264/AVC stream:

176 = 144
226
| progressive

| 0x001 03¢ (dec. 4156) bit 7

0087

| q064

eelple e H 264585C
Extended profilelLevel 3

and these are examples for:

Summary ]

Advanced Simple Profile
ethod 1 guant, GMC

MPEG-4 Advanced Simple Profile
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Summary
352 2 288
Il 833

Dx002681 (cdec. 93571 hit 6
0133

+ &nnex(DFLST)

H.263+

Information provided by Summary Tooltip.

NOTE.The information displayed at the end of video sequence is different - see
Summary Tooltip Ctrl+U, page 7-57.

Image size

Picture size in pixels, Width x Height (that is, 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:

352x288 (cropped: 200x100)

File size (kBytes)

Size of the video file in KBytes.

NOTE. For 'container’ files such as MP4, 3GPP and MPG (MPEG-2) the file size
given is the size of the video track which has been selected, NOT the size of the
whole MP4/3GPP/MPG file.
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Structure [H.264/AVC and MPEG-4 Advanced Simple Profile]

For H.264/AVC byte streams and MPEG-4 Advanced Simple Profile, where
interlace could be used, this is the structure of the frame being displayed, i.e.:

= progressive, or
= interlaced.

Address or [H.264/AVC and MPEG-4 Advanced Simple Profile] Address
(frame/top-field) and Address (bottom-field)

The start address of the current video frame/VOP 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. Where 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.

NOTE: For 'container’ files such as MP4 and 3GPP, the address given is the offset
from the start of video track which has been selected, NOT the address within the
container file (which will be different).

The byte address is displayed in hexadecimal first, e.g. 0X002681 then in
decimal in brackets, e.g.(dec. 9857)and finally the bit location within the
byte, where bit 7 is the most significant bit (i.e. occurs first in the stream).

Time (secs)

The time in seconds from the start to that point in the sequence, calculated as if the
sequence were playing normally (MTS4EA keeps track of the playing time,
irrespective of whether the sequence is paused at some point or played in fast
forward mode).

This information is calculated from:

= [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, H.261]: the time-stamps in the picture header. If the Temporal
references [Tref] are not set or are not correctly set, then this time may not be
the actual playing time from the start of the sequence.
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VOP type [MPEG-4]/Frame type [H.264/AVC, MPEG-2, H.263. H.261]

[MPEG-4] the VOP type, i.e. I-VOP or P-VOP or B-VOP or S-GMC VOP
(see below):

I-VOP: indicates that this frame is Intra coded, i.e. completely coded
within itself, without any interpolation from earlier or later frames. The
first frame in an MPEG-4 sequence is always an [-VOP or

P-VOP: ‘P’ or ‘Predicted’ VOP: this frame is Inter coded, i.e. partly
coded based upon earlier frames or

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
(i.e. not on other B-VOPs) or

S-GMC: (MPEG-4 Advanced Simple Profile only) the VOP is an 'S-
GMC' VOP which uses Global Motion Compensation (GMC);

[H.264/AVC] the Frame type, i.e. I-frame or P-frame or B-frame or SI-frame
or SP-frame (see below):

I-frame: ‘T’ indicates that this frame is Intra coded, i.e. completely coded
within itself, without any interpolation from earlier or later frames. The
first frame in an H.264/AVC sequence is always an ‘I’ frame or

P-frame: ‘P’ indicates ‘Predicted’: this frame is Inter coded, i.e. partly
coded based upon earlier frames or

B-frame: (Extended Profile only) ‘B’ or ‘Bidirectional Interpolated’:
this frame is calculated based upon both earlier and later frames
or

SI-frame: ‘SI” indicates that this frame is a 'Switching-Intra' coded
frame, i.e. there is a switch between two different streams at this point or

SP-frame: ‘SP’ indicates that this frame is a 'Switching-Inter' coded
frame, i.e. 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 then the whole frame is reported as a B-frame;

likewise, if any of the slices in the frame are P-slices then 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.e. [-frame or P-frame or B-frame (see below):

= |-frame: ‘T’ indicates that this frame is Intra coded, i.e. 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 ‘I’
frame or

= P-frame: ‘P’ indicates ‘Predicted’: this frame is Inter coded, i.e. partly
coded based upon earlier frames or

=  B-frame: ‘B’ or ‘Bidirectional Interpolated’: this frame is calculated
based upon both earlier and later frames;

= [H.263, H.261] Frame type: the frame type, i.e. [-frame or P-frame or B-
frame (see below):

= |-frame: ‘I’ indicates that this frame is Intra coded, i.e. completely coded
within itself, without any interpolation from earlier or later frames. The
first frame in an H.263/H.261 sequence is always an ‘I’ frame or

= P-frame: ‘P’ indicates ‘Predicted’: this frame is Inter coded, i.e. partly
coded based upon earlier frames.

VOP no. [MPEG-4]/Frame no. [H.264/AVC, MPEG-2, H.263, H.261]

The number of the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2,
H.263, H.261] in the sequence.

NOTE: For sequences with B-VOPs/B-frames and in some other cases, the
displayed frame number may be different to the decode for the VOPs/frames - see
below.

Tref and Skip [H.263, H.261 only]

See Summary Tooltip Ctrl+U, page 7-57.

Decode VOP no. [MPEG-4]/Decode Frame no. [H.264/AVC, MPEG-2]

The data which appears in these fields differ 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.
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That is, for sequences with B-VOPs the order in which the VOPs/frames are stored
in the video file is different to the order in which the VOPs/frames are displayed.

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’ 1s 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 also means that the display is different to the
decode order in every VOP after the first B-VOP occurs in the bitstream (in the
display order).

VOP bits [MPEG-4]/Bits (frame/top-field) and Bits (bottom-field)
[H.264/AVC]/Frame bits [MPEG-2, H.263, H.261]

The number of bits used in that:
=  [MPEG-4] VOP

= [H.4/AVC] frame if progressive coded or top-field if interlaced; data only
appears in the 'Bits (bottom-field)' if the frame is interlaced.

NOTE: For H.264/AVC, if any of the slices in the frame are interlaced then
the whole frame is reported as interlaced.

= [MPEG-2, H.263, H.261] frame

[Fidelity analysis] PSNR 255 /PSNR BT.601 / RMSE / MSE / MAD / SAD

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.

7-64 MTS4EA Compressed Video ES Analyzer User Manual



How to Use the MTS4EA

Standard
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]

= 'Profile' and 'Level’;
= [H.264/AVC]
=  'Profile' and 'Level'

= entropy coding mode, i.e. ‘CAVLC’;

NOTE: For H.264/AVC, many of the other elements (e.g. 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 title bar of the summary tooltip displays 'Final Summary':

The title of the
tooltip becomes
'Final Summary'

Advanced Simple Profile
Methiod 1 guant

The meanings of:

= Image size

= File size (kBytes)

=  Standard

are the same as given in Summary Tooltip Ctrl+U, page 7-57.
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 was playing normally; that is, the MTS4EA keeps track of the
playing time, irrespective if the sequence is paused at some point, or played in fast
forward mode.
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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 which has been selected (not the container file).

Ave. bit 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 (Hz).

[Fidelity analysis] Ave. PSNR 255 /PSNR BT.601 / RMSE / MSE / MAD / SAD

When fidelity analysis is enabled, the average of the selected fidelity analysis
values across all the VOPs/frames is displayed.

MB Tooltip = Ctrl+M
(MacroBlock Tooltip) This displays information about a selected MacroBlock:

Macroblock

(95, 112
(6,7

29(011101)
Wl = 00, 0.0=

NOTE: The information displayed by the MB tooltip varies with the video standard
and the options used within the particular video sequence - see MB Tooltip &k
Ctrl+M, page 7-67.

The example above is for an MPEG-4 sequence, and is examining an 'Inter'
MacroBlock.
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The MacroBlock selected is signified by a white delineation box around the 16x16
MacroBlock border. The MacroBlock is selected simply by hovering the cursor
(hand) over a block.

S MTS4EA - [MPEG4 Example - Window Car]
@ File Play Owverlay Apalysis Alert Window Help
B E S IR T IT e e R [T Mmoo E| B

AL Tu]
I = o000

For L =-2.5,-30=

R.eached pause on frame

F:00085-

MOTE: onefmare Alerts disabled all Disabled: 2

Viewing the MacroBlock data in other views. To see the MacroBlock data in other
views - e.g. 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 Starting to Use MTS4EA, page 7-3.
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MB Tooltip varies by video standard. The information provided by the MB tooltip
varies depending upon the video standard that is being analyzed, and the options
used in the video file:

=

Macroblock |

Frame no. G2
R (48, 43)
o octon [
fatihlg==d 0x008ac7 (dec. 35559) bit 6
Inter B_8x8 (22}

LR AER Gl Inter B_Bi 8x8 Inter B_Direct 8x8
Inter B_L0O_4x4 Inter B_L1_8=&

30
1T
Slice ID g
Slice type §3]
(2 e Exp-Golomb/CAVLC
W:1a 2 (001000)

0
=AY <5 .00, 6.25>

W < 400275

W] <725 625  «8.00,6.75=
<725 625 <725 625

H.264/AVC Inter MB
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b

Macroblock

VOP no. [E5]
RG] (208, 160)
(13, 10)
PaUL[=s 0x01465¢c (dec. 83548) bit 7
DIRECT

= | =
o

elild OFF
AC prediction
W:1a1 0 (000000)

Forward MV [ESRRIERESY < 1.0, 0.5
< 1.0, 0.5= < 1.0, 0.5

EEL=AVE LR < -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|

Frame no. gx3
(192, 160)
] (12, 10)
PR (0x01a09c (dec. 108652) bit 2
INTER

@
@

Segment [J1U
AL prediction
w12 2 (000010}
EVETGEEAS < 0.0, 0.0=

H.263 Inter MB (note ‘Segment’)
Information provided by MB Tooltip.

VOP no. [MPEG-4]/Frame no. [H.264/AVC, MPEG-2, H.263, H.261]

The number of the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2,
H.263, H.261] 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 VOP/frame after the first B-
VOP/B-frame occurs in the bitstream (in the display order) - see Summary Tooltip
Ctrl+U, page 7-57 for more information on decoded versus displayed
VOP/frame numbers.
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Pixel location
The location of the top-left corner pixel of the MacroBlock, where:
= 0, 01is the top-left corner of the displayed image

= the first digit is horizontal (X) location and the second digit is the vertical (Y)
location.

MB location
The location of the MacroBlock where:
= (0,0 is 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

The start address of the MacroBlock within the video file.

NOTE: The first byte in the video file is byte O; the first bit is bit 7 of byte 0.

NOTE: For 'container’ files such as MP4, 3GPP and MPG (MPEG-2), the address
given is the offset from the start of video track which has been selected, NOT the
address within the container file (which will be different).

The byte address is displayed in hexadecimal first, e.g. 0X002b8a then in
decimal in brackets, e.g. (dec. 11146)and finally the bit location within the
byte, where bit 7 is the most significant bit (that is, occurs first in the stream).

Frame/field coding [H.264/AVC, 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 3 different areas in the
bitstream.
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The 'Address' field above displays the address of the first part of the MacroBlock
data, the '2nd DP part' and '3rd DP part' display the addresses of the 2nd and 3rd
parts of the Data Partitioned MacroBlock data respectively.

Mode
The MacroBlock type/coding mode as given in MB Types 2 Ctrl+Y, page 7-77.

Sub-MB modes [H.264/AVC only]

The type/coding mode of the blocks within the MacroBlock as given in MB Types
2= Ctrl+Y, page 7-77.

Quant

The Quantizer used by the Luminance (Chrominance may differ) (from 1 to 31 for
all standards except H.264/AVC which is the range 0 to 51).

Bits

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 3
parts of the Data partitioned data for the MacroBlock.

GMC [optional, MPEG-4 Advanced Simple Profile only]

This denotes if the MacroBlock uses Global Motion Compensation (GMC) in the
calculation of motion vectors. This is either:

=  ON -GMC s on, or
= OFF - GMC is off.

Segment [H.263. H.261 only]

The segment number, representing the GOB number or slice (starting at zero from
the top of the frame). See MB statistics..., page 7-83.

Slice [MPEG-2 only]

The number of the slice (starting at zero from the top of the frame).

Slice ID [H.264/AVC only]

The number of the slice (starting at zero from the top of the frame).

Slice type [H.264/AVC only]

The slice type, i.e. 'I' or 'P' or [Extended Profile only] 'B' or 'SI' or 'SP"'.
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Entropy coding [H.264/AVC only]

The entropy coding mode of the slice, i.e. CAVLC.

Transform [MPEG-4 Advanced Simple Profile only]

Shows the DCT type: ‘field’ or ‘frame’, as detemined by the value of dct_type in
MPEG-4 ASP interlaced information().

AC prediction [MPEG-4, H.263 and H.261 only]

This is used differently for MPEG-4 and for H.263:
=  MPEG-4:

= ON - AC prediction is on, or

=  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 and AC prediction

= 2 - Horizontal DC and AC prediction.
CBP

Coded Block Pattern: this is a number from 0-63, signifying which of the six 8x8
blocks that comprize 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, H.263 and H.261 only]

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.
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(The term 'Forward' in this field is used to specify that these Motion Vectors are
'forward' predicted, that is, they have been predicted forward from a preceding
VOP/frame.)

[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:

Forward MV (frame/top-field) | In frame coded MBs, shows the forward MVs. In field
coded MBs, shows the forward top-field MV

Forward MV (bottom-field) In field coded MBs, shows the forward bottom-field MV

Backward MV [MPEG-4 Advanced Simple Profile (B-VOPs) and MPEG-2 only]

These only appear for B-VOPs in MPEG-4 Advanced Simple Profile and MPEG-2
B-frames: 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, i.e. they have been predicted backwards 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:

Backward MV (frame/top-field) | In frame coded MBs, shows the backward MVs. In field
coded MBs, shows the backward top-field MV

Backward MV (bottom-field) In field coded MBs, shows the backward bottom-field
MV

Pred LO MV, Pred L1 MV [H.264/AVC only]

The Motion Vectors for the MacroBlock. Data only appears in this field if there is
no sub-division of the MacroBlock:

= 'LO'refers to List O reference frames (that is 'forward' reference, i.e. from past
frames: as an example 'P' type MacroBlocks can only be List 0);

= 'L1'refers to List 1 reference frames (that is 'forward' and 'backward'
reference, i.e. from past and future frames: as an example 'B' type
MacroBlocks can be List 1 or List 0).
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Sub-MB 0/1/2/3 Pred LO/L1 MV [H.264/AVC only]

The Motion Vectors for the blocks within the MacroBlock, when the MacroBlock
has been sub-divided (when not sub-divided, 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.
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Then the 'Sub-MB modes' field would look like this:

=0 |a Relel=s Inter B_LO_Sx4 Inter B_L0O_4x8
Imter B_LO_Sx& Inter B_L1_Sx4

where:
= the top-left reported sub-MB mode is for area 0;
= the top-right is for area 1, etc;

and the MV fields would look like this:

= .00, 000>
< 0.00, 0.00=

™ =000-025= =000-025=

T = 525 -0.25=
= 0.00-1.00=

where:
= Pred LO MV and Pred L1 MV both have no data, as the MacroBlock is sub-
divided;

= Sub-MB 0 Pred 0 MV has the data, as this is a List 0 block, organized into
two pairs of MVs, one above the other, as the block is divided into two 8x4
sub-blocks, one above the other;

= Sub-MB 1 Pred 0 MV has the data, as this is a List 0 block, organized into
two pairs of MVs, side by side, as the block is divided into two 4x8 sub-
blocks, larranged side by side;

= Sub-MB 2 Pred 0 MV has the data, as this is a List 0 block, organized into
one pair of MVs only, as the block is a single 8x8 block;

= Sub-MB 3 Pred 1 MV has the data, as this is a List 1 block, organized into
two pairs of MVs, one above the other, as the block is divided into two 8x4
sub-blocks, one above the other.
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[Fidelity analysis] PSNR 255/ PSNR BT.601 / RMSE / MSE / MAD / SAD

When fidelity analysis is enabled, the selected fidelity analysis value for the
selected MacroBlock.

MB Types &2 Ctrl+Y
(MacroBlock Types)

(The above example is a B-VOP of an MPEG-4 Advanced Simple Profile stream)

This option allows the user 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 given below and are also displayed on-screen in the MacroBlock types
color-key tooltip (see MacroBlock types color key tooltip, page 7-205 for more
information).

The lines denote the edges of the MacroBlock, or where the MacroBlock has 4
motion vectors, then the MacroBlock is also divided into 4 by the lines. The color
of the lines can be changed from white to black by clicking the "M 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]), shown in the following colors:

MB Prediction mode Table Sub-MB Color Slice type(s)
Type Index Types

I Intra 4x4 and 16x16 | 0-24 - Green I, P, B, SI, SP
I Intra inferred 25 - Yellow I, P, B, SI, SP
P Inter list 0 0-2 0-3 Red P, SP

B Inter list 0 1,4,5 1,4,5,10 Red B

B Inter list 1 2,6,7 2,6,7,11 Blue B

B Inter list 0 + 1 3,20,21 | 3,8,9,12 Pink B

B Inter mixed 8-19 - Light Blue | B

B Inter direct 0 - Gray B

Sl Intra 4x4 and 16x16 | 0 - Green Sl

SP Inter list 0 0-2 0-3 Red SP

MPEG-4. MPEG-4 has the following possible coded MacroBlock types (see
reference [1], Table B-1), shown in the following colors:

Index | Type Dquant/Dbquant Motion | Color VOP type(s)
Vector

0 Inter 1 Red P, S-GMC

1 Inter+Q v 1 Blue P, S-GMGC
2 Inter4V 4 Pink P, S-GMC
3 Intra Green I, P, S-GMGC
4 Intra+Q v Yellow I, P, S-GMC
- Direct 8 Gray B

- Interpolate v 2 Green B

- Forward v 1 Red B

- Backward v 1 Blue B
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MPEG-2. MPEG-2 has the following possible coded MacroBlock types (see
reference [14]), shown in the following colors:

Type Dquant Motion Color Frame type(s)
Vector

Intra v 1 Green I,P,B

Forward v 2 Red P, B

Backward v 2 Blue B

Bi-directional v 4 Pink B

H.263+ and H.263. H263 has 6 possible coded MacroBlock types (see reference [2],
Table 9/H.263), shown in the following colors:

Index Type Dquant Motion Color
Vector

0 Inter 1 Red

1 Inter+Q v 1 Blue

2 Inter4V 4 Pink

3 Intra Green

4 Intra+Q v Yellow

5 Inter4V+Q v 4 Gray

H.261. H261 has ten possible MacroBlock types (see reference [3] Table 2/H261),

shown in the following colors:

Index Type Quant Motion Coeffs Filter Color
Vector
1 Intra v Green
2 Intra v v Yellow
3 Inter v Pink
4 Inter v v Gray
5 Inter v Pink
6 Inter v v Red
7 Inter v v v Blue
8 Inter v v Pink
9 Inter v v v Red
10 Inter v v v Blue
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(=13
ﬁ File Play Owverlay Analysis Alert Window Help - 0 %
B Sl A Al W P B Mo P | - =N >

Fause MOTE: one/more Alerts disabled all Disabled: 1

The motion vectors used in relevant video frames can be displayed on the frame
currently being viewed. They are switched on and off either:

= from the 'Overlay' menu, 'Motion vectors' option, or

* by clicking the toolbar icon -7, or
= Dby pressing 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 sce
Black/White ', page 7-98) for all frames except B-VOPs/B-frames - see Motion

Vectors .7 Ctrl+E, page 7-80 for information on this.
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This is an example of the preceding video frame with the motion vectors plotted in

black:

B MTS4EA - [H.264JAVC Example - Bus Junction] (=13
ﬁ File Flay Overlay Analysis Alert Window Help - 0 %
B e = 2 @l A A WD P BB o P A R = A = I ]

[~
=

‘_ .lr.:nl. L.

Pause MNOTE: onefmare Alerks disabled all Disabled: 1

The lengths of the motion vectors are plotted proportionally to the actual motion.

The vector has an arrow-head 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 which are bi-directionally 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. Forward motion vectors are displayed in white (or black); Backward
motion vectors are 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 - "B in
Forward Top White Black

Backward Top Light blue Dark blue
Forward Bottom Yellow Green

Backward Bottom 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 MB Tooltip 5 Ctrl+M, page 7-67.
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For MacroBlocks with 4 (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 4 Forward and 4 Backward motion vectors:

=l

VOP no. &
RN (724, 272)
MB location {QERFS]
LGRS 0201 cdee (dec. 118222) bit 7
DIRECT

-
[s7]

[elfle OFF
AL prediction
(W:1d 0 (000000)

Forward MV SRR RIS <-05 0.0=
<-0.5 0.0= <-05 0.0=

Backward MV S E IR <-05 0.0=
<-0.5 0.0= <-05 0.0=

MB statistics...

This option displays statistics on a MacroBlock-by-MacroBlock basis, either for
the current frame only or averaged over a range of frames.

The menu varies (slightly) with the video standard:

* RMone

T

Frame range...

Average bits

Average bits/coded MB
Awverage quantiser
Freq of coding

Freq of infra coding
Average fidelity

MPEG-4, H.263, H.261
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|T Mare
Quants
Bits
Slices

Fidelity

[/ |

Average bits

Average bits/coded MB
Average quantiser
Freq of coding

Freq of intra coding
Average fidelity

H.264/AVC, MPEG-2

NOTE. To view the total sequence statistics in relation to the picture content, use
this option with the 'Hold last frame' option in the Play menu.

HINT. For interlaced video streams, some of the MB statistics overlays are not
visible if the video is displayed in ‘combined view' (i.e. frame view). To see the
statistics in this situation, switch to the separated fields view using the interlace
toolbar (see Interlace toolbar, page 7-201).

The first four of the MB statistics overlays apply only to the current frame:

= Quants

= Bits

= Segments or Slices

= Fidelity,

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
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= Average fidelity.

NOTE: 'Frame range..." is unavailable (grayed out) in pause mode (indicated when
the Pause/Step forward icon ™ or Pause/Step backward icon ¥ 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.

This is because the MTS4EA could not otherwise verify 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.

NOTE: When a range of frames has been set, the 'Frame range..." item on the MB
statistics menu changes, with a tick to indicate a range of frames has been set (see
MB statistics..., page 7-83).

NOTE: The status bar indicates when the video frame being displayed is
inside or out of the selected range of frames (see MB statistics..., page 7-83).

None. This option switches off any displayed overlaid MacroBlock statistics on the
current frame.

NOTE: It does not switch 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 is displayed.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.

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, even though in MPEG-4 and
H.263 a single bit is sent to signify a 'not coded' MacroBlock.
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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 (i.e. a number greater than 999).

NOTE. The Bits option can be used with Motion Vectors and/or MacroBlock types,
but not with any other digit overlay option.

Segments [MPEG-4, H.263, H.261].

NOTE. ‘Segments’ are only used in displays of information relating to 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.

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].

NOTE. “Slices’ are only used in displays of information relating to H.264/AVC and
MPEG-2.

This option shows the slice numbering in use for the current frame: an example is
below:

PEG-2 Example - Bus junciion - stream OxeD

08040+

1 1 1

L

= ;N s W

1
2
3
4+
5
17
7
8§
3

B 8 W ;N e W R

[

(In order to see the slice ID numbers more clearly the video has been blanked,
using the menu selection 'Overlay - Blank video' .)

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.

NOTE. ‘Fidelity’ is grayed out until fidelity analysis is enabled; see Fidelity
enable..., page 7-132.

This option shows the fidelity analysis values for each MacroBlock, in dB
(decibels):

The fidelity analysis done (i.e. which type of PSNR, etc analysis) is given in the
'Fidelity' tab of the Analysis options - see Fidelity enable..., page 7-132 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.

NOTE. The frame range set on this tab is the same frame range as used for the
Trace and Graph analysis (see Trace enable Ctrl+T, page 7-102).

MTS4EA Compressed Video ES Analyzer User Manual



How to Use the MTS4EA

NOTE. 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.

NOTE. 'Frame range..." is unavailable (grayed out) in pause mode. (indicated when
the Pause/Step forward icon ™ or Pause/Step backward icon ¥ 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.

This is because the MTS4EA could not otherwise verify 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...' takes the user to the frame range tab:

x

Frame range |T|ace I Gmphsl Visual d'rﬁerencefFideIityI

Frame range

First frame Last frame
1 to |1 W Al frames

QK I Cancel Apply

All frames

This option is the default and calculates the sequence statistics from the start of the
sequence until 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):

x

Frame range |T|T:|ce | Graphs | Visual difference /Fidelty |

Frame range
First frame Last frame
1 to |1?| [ Allframes

QK I Cancel Apply

NOTE. When a range of frames has been set, the '‘Frame range..." item on the MB
statistics menu changes, with a tick to indicate a range of frames has been set:

Slices
Fideliky

v Framerange...

Average bits
Awerane hitslraded MR
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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:

When there is no range set (i.e. all frames)

The frame counter text is in black with a gray background:

I
abled; 0O o016 I

When a frame range is set

When a frame range has been set and the current displayed frame is within the
range specified, the frame counter background changes to green, as below:

|
abled: 0 0oos I

When a frame range has been set but the current displayed frame is outside of the
range set, the frame counter changes to white text on a red background:

|
abled: 0

Average Bits. 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 (i.e. a number greater than 999).
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Average Bits/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, i.e.
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.

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 (i.e. a number greater than 999).

Average Quantizer. This option displays the average quantizer used to code each
MacroBlock over the frame range specified. It is displayed to one decimal place.

Freq of Coding. This option displays the ‘Frequency of Coding’ i.e. 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 (i.e. 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.

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 (i.e. a number greater than 999).

Average fidelity. This option shows the average fidelity analysis values for each
MacroBlock, in dB (decibels), over the selected frame range.

The fidelity analysis done (i.e. which type of PSNR, etc analysis) is given in the
'Fidelity' tab of the Analysis options - see Fidelity enable..., page 7-132 for more
information.
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Visual difference

S MTS4EA - [MPEG4 Example - Man Walking] |
@ File Play BSEEUENN Analysis  Alert  Window Help -8 x

Bl Summary tooltip Ctrl+L @ e e [E P < ([ OP - m i O

| O1. ME tooltip Chel+M

moa [ 82 MB types Chrl+y

u

Motion vectors  Chrl+E
ME statistics 4

Black
* White

Visual difference v Enable...

X Luma only 1 Decoded
1l Reference YUY
W 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

MOTE: one/more Alerts disabled Al Disabled: 1

This menu selection enables the 'visual difference' video display; this uses a YUV
reference file to show a video view of:

= the encoded (compressed) bitstream, or
= the YUV reference bitstream, or

= the visual difference between the encoded bitstream and the YUV reference
file.

NOTE. The visual difference can be done on a range of frames only, provided this
range is at the start. For example, only the first 9 frames of the YUV reference file
are provided for the H.264/AVC and MPEG-2 bitstreams 'Grenadier Guards'.

HINT. The visual difference view can be used to display the difference between two
YUV files: to do this, open the first YUV file using the standard 'File-open’
(selecting 'Open as YUV') and then select the second YUV as the reference file.
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When displaying the compressed bitstream or the YUV reference file or the
difference between the two, all the standard MTS4EA video playing controls can
be used to play the video forwards/backwards (although some of the seek
functions, e.g. to seek to an '[-frame', are not relevant to YUYV files and therefore
will be grayed out).

Visual difference icon toolbar. This toolbar is displayed when the visual difference
view is enabled:

| ||

The functions of the icons are shown below in Visual difference, page 7-93.

Show encoded (compressed). Selecting this menu option (or clicking on the =
icon) displays the standard video window, i.e. shows the compressed bitstream
which has been decoded by MTS4EA:

-

Pause [ | Disabled: 0 | 0007 4
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Show YUV reference. Selecting this menu option (or clicking on the - icon)
displays the frame in the YUYV reference file which corresponds most closely in
time to the corresponding frame in the compressed bitstream:

!,EZ IDistcaIex# '” n |

F:00007

Pause [ | Disabled: 0 | 0007 4

Show difference.

o a ,? Diff scale xd ‘I

A 4 e F00007 L 1 B YA Py PP g Ry P

-

Pause | Dissbled: 0 [ 0007 %

This subtracts the YUV reference video from the compressed video, frame-by-
frame.
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MTSA4EA uses the timing given in the:

= compressed bitstream itself for the displayed frame times of the compressed
bitstream;

= YUV reference setup tab of MTS4EA (i.e. the frame rate) for the YUV
reference file.

When doing the subtraction, MTS4EA uses the YUV reference file and the
corresponding frames from the compressed bitstream which are closest to each
other in time.

NOTE. Therefore if the frame rate of the YUV reference file is set incorrectly, the
visual differences will invariably appear to be much greater than they should be.

Magnify visual difference by X.

e | | Disabled:0 | 0007 ¢

This menu selection or drop-down menu can be used to magnify the visual
differences on-screen, so that they are easier to see.
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The magnification (multiplication factor) can be any of the factors shown:

Diiff zzale =1
Diiff gzale #2
Diff scale x4
Diiff gzale 28
Diff zcale 216
Diiff grale w32
Diff zcale #64
Diiff goale 2128

Show luma only.

Pause [ | Disabled: 0 [ 0007 4

This allows the luma (luminance) only of the compressed bitstream, or YUV
reference, or difference to be displayed.
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Black/White ‘=

This item allows the selection of the color of the overlays. It allows the user to 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 MB statistics..., page 7-83 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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Show luma only

When this option is selected, only the luminance is shown of the image in the
video window:

luma only selected
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Blank Video

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.

In the example below, the motion vector overlay is switched on and the video is
blanked:

NOTE. The 'Blank video' option is only available when one of the overlays on the
Overlay menu is being used, otherwise it is grayed out (because there would be no
need to blank the video if there were no overlay data to see).
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Analysis Menu

S MTS4EA - [MPEG4. Example - Man Walking]
E‘I File Play Cverlay BEREREEN Alert Window Help
B E Trace enable. . ChHT 2 M
o @ d v Graph enable... Chr+G
7 v Fidelity enable. ..
m i

EE— Analysis options. .. =

Wiew stream hes,.,  ChrHH
Wiew file structure. ., Chrl+R

P View Fidelity analysis. ..

This menu controls the collection and display of:

= Trace information, such as Trace/Parse bitstream and Trace/Interpret
= Graph information

= Fidelity analysis

and the display of:

®=  hex (i.e. hexadecimal) view of stream data

= the structure of the file being analyzed

= analysis of the video buffer usage.

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. The 'Trace enable..", 'Graph enable...", 'Fidelity enable..." and
'Analysis options..." cannot be set in pause mode - the video MUST be stopped.

This is because the MTS4EA could not otherwise verify that the Graph and
Fidelity data were collected over the correct range of frames. For example, if the
video were paused at frame 23 and Trace were enabled for a range of frames from
20-25, the Trace data would be incorrect.)
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Trace enable Ctrl+T

Analysis options |

Frame range  Irace |GIEI|Jh5 I Visual d'rﬁerencefﬂdel'rtyl

v Enable
Filename

mpdasp_1.vpt _l

Available disk space: 4305 MBytes
File size limit: IE‘D MBytes

Cptions

Parse bitstream
] Interpret

] VOP summary
] MB row summary
] MBE summary

] DOCT level

[ Pixel level

1 VOP fidelity

1 ME fidelity

0K I Cancel Apply

The Trace options provide text outputs which describe the contents of an encoded
video stream, to various levels of detail.

The Trace options available vary with each video standard: the screenshot above is
for MPEG-4; the screenshots below for H.264/AVC and H.263 respectively.
(Unless otherwise stated, each option applies to every video standard.)
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Analysis options |

Frame rangs  Trace |G|E|ph5 | Visual drﬁer\encefﬁdel'rtyl

v Enable
Filename

ave_3.vpt _l

Availzble disk space: 4305 MEytes
File: size limit: |5|]. MEBytes

Options

Parse bitstream
] Interpret

[] Frame summany
] MB row summarny
] MB summary

] Transform level
[ Pixel level

] Frame fidelity

1 ME fidelity

Ok I Cancel Apply

H.264/AVC
zl

Frame range  Trace IGmphs I Visual d'rﬁ'erencefﬁdel'rtyl

v Enable
Filename

h263 1 vpt _|

Avazilzble disk space: 4354 MBytes
File: size limit: |5D MEytes

Options

[] Parse bitstream
[ Irnterpret

] Frame summary
GOB summary
] MB summary
1 DCT level

[ Pixel level

] Frame fidelity
1 ME fidelity

OK I Cancel Apply

H.263

NOTE. Using these options can generate a lot of data - files hundreds of MBytes 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, the user can set a maximum file size, after which no more trace data
is output to the file concerned - see Trace enable Ctrl+T, page 7-102.
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HINT. 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.

NOTE. To set the range of frames over which to collect the Trace data, click on the
'Frame range' tab. See Trace enable Ctrl+T, page 7-102.

Frame Range tab. This option allows the user 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 as used for the
collection of MacroBlock statistics, where these are collected over a range of
frames (see MB statistics..., page 7-83).

NOTE. 'Frame range..." is unavailable (grayed out) in pause mode. (Indicated when

the Pause/Step forward icon ™ or Pause/Step backward icon s 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.

This is because the MTS4EA could not otherwise verify that the Trace and Graph
data were collected over the correct range of frames. For example, if the video
were paused at frame 23 and Trace were enabled for a range of frames

from 20-25, the Trace data would be incorrect.
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Clicking on 'Frame range...' takes the user to the frame range tab:

Analysis options x|

Frame range |T|T:|ce | Graphs | Visual difference/Fidelity |

Frame range

First frame Last frame
1 to |1 v Al frames

0K I Cancel Applp

All frames

This option is the default and calculates the sequence statistics from the start of the
sequence until 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):

x

Frame range |T|T:|ce | Graphs | Visual difference /Fidelty |

Frame range
First frame Last frame
1 to |1?| [ Allframes

QK I Cancel Apply

NOTE. When a range of frames has been set, the '‘Frame range..." item on the MB
statistics menu changes, with a tick to indicate a range of frames has been set:

Slices
Fideliky

v Framerange...

Average bits
Awerane hitslraded MR
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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 MTS4EA. (They are reset to their
default values the next time MTS4EA is started.)

Analysis options |

Frame range  Irace |GIEI|Jh5 I Visual d'rﬁerencefﬂdel'rtyl

Enable
Filename

h263_1vpt _|

Available disk space: 4355 MBytes
File size limit: IEC MBytes

Options

[] Parse bitstream
] Interpret

[] Frame summary
[ GOB summary
] MBE summary
] DCT level

[] Pixel level

[] Frame fidelity
[C] ME fidelity

QK I Cancel Apply

Filename. By default, the filename suggested is the same as the base name of the
input video file (i.e. the video filename without the '- m4Vv' etc. extension).

Any other filename can be entered; MTS4EA will append a '. vpt' extension to
this filename if it does not already end in this. ('. vpt' ='MTS4EA trace')
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You can also browse to a specific folder and enter the filename there, by clicking
on the [...] button:

Analysis options ﬂ
Frame range  Trace IGIElp isuzl d'rﬁerencefﬁdel'ﬁyl

v Enable
Fileriame \_
[263 Tt L] Save trace file as 2
Available digk space: 4354 MBytes ‘ Savein: I 03 yuv j - £ ,
File size: limit: |5D MBytes
Cvs
Optiong E ave_l.vpt
[ ] Parse bitstream E avc_2.vpt
] Intemret = mpg4_1.vpt
[ Frame summary
[1G0B summary
1 MBE summary
[10CT level
[ Pixel level
] Frame fideity File name: |h253_1 wpt Save |
] ME fidelity
Save as type: ITmce output file {*.vpt) j Cancel |/
2

ok | Cancel | ay |

File size limit (Available disk space). Trace files can generate a lot of data: for
example, 2-3 Mbytes 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 MBytes in size.

This entry allows the user to limit the amount of disk space taken by the Trace file.
Once the Trace file reaches this size, it stops writing more data.
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.

HINT. The data from the output of Parse Bitstream is one of the best ways that
MTS4EA provides to do bitstream syntax debugging.

NOTE. See Bitstream Syntax Debugging using MTS4EA, page 8-9 for detailed
information on the meaning of these.
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000D 000D 0000 0000 D000 0001 0000 0000 (Ox00000000,7) : MPEG 4 START CODE
0000 0000 0000 0000 0000 0001 ———— ———- {Dx00000004,7) : START CODE PREFIX
0010 0000 ——m= —mmm —mmm —mmm —mmm o {0x00000007,7) : VIDED OBJECT LAYER START CODE
0-—- {0x0DO0OODS,7) @ RANDON ACCESS
oooo {0x0DO0O00B, 6) : VIDED OBJECT TYPE INDICATICH
1-—- {0x00000009, 6) : IS OBJECT LAYER IDENTIFIER
ooo1 {0x00000009,5) : VIDED VERID
oo1- {0x0D000003,1) : VIDED PRICRITY
o001 {Dx00000004, 6) ¢ ASPFAT RATIO INFO
- o {0x00000004,2) : VOL_SONTRCL PARANETERS
Bit pattern in bitstream, |--- ---—- {0x0000000&, 1) : CHROLA FORMAT
: Slaftmact e ——— {Dx0000000E,7) @ LOW BELAY
first bit leftmost [T~ - b
== —— = e e e 00EB 5] JRCT HIDE
Torgpoes: poee toone s s i 00000B,3) : . .
0000 0000 0001 1001 ———= —mom ——mm ——— xooooooos,z) ¢ | Mnemonic in compression
Looo mmm mmmo moom oo oo oo {0x0000000D,2) : standard for the
- - - -—— {0x0000000D, 1) : - )
Starting bit position of the L ——— {0%0000000D,0) : bitstream field
H H ‘ald | ——— ———— (0x0000000E,7) = IUED UBJEC T LAYER WIDIH
mnemonic bl_tstregm field, | 7=~ 7 ey e G B =
where 7 = first bit in the | -—— - {O%0CO0D00F, 1) @ WIDEQ OBJECT LAYER HEIGHT
byte (left-most) and 0 = | ——= -~ {0x00000011,4) : MARKER BIT
A {Dx00000011,3) : INTERLACED
last bit (rightmost) | ———— {0%00000011,2) : OBMC DISAELE
______ e
e T e Byte position in bitstream,
Iossme mese 000 SeEE SRERUSERRRRS hexadecimal T_HAT
0000 1000 ——m= ——m— —mm e e o] T
0000 1000 ——m= —mmm —mmm —mmm e e {Dx00000013,5) : INTRA QUANT MAT

MPEG-4 Example, at start of bitstream

0000 1111 ==== ==== ==== —me= ——-= =-e- (0x00000090,4) : INTER_QUANT MAT

Anas_anGo sme— = ———— |O¥000DOCSL,4) : INTER_QUANT BAT
: —— e ——— {0x000000S2,4) : COMPLEXITY ESTIMATION DISABLE

_Ser:'aratlon rrarker e ———— - |0X000DD0SZ,3) : RESTNC MARKER DISABLE

inserted by MTSAEA | -~ ____ |oxoooooosz. 2y - DATA_PARTITIONED

0000 0000 1011 0110 (0x00000083,7) : WOP_START CODE

L i mme —-e- (0XO000OCS7,7) : VOPJCODING TYPE

{hemye e, ———— —-—— |DX000DOCS7,5) : MODILO TINE BASE

SRR ———— ———— |Dx0000D0C97,4) : MARIER_BIT

0001 0-— ———- ——— {0x00000097,3) : VOP [TINE INCR

dmmm mmem = —mmm oo = - {0x00000098,6) : MARNER_BIT

Toccssson RESE Cooo SEN Somselismoveeer [(enGODJESECET & URD BenER

D10= =mme= =mm= == s Se—- —— === {00000

D010 O mmmn ———— s ————— = {00000 VCP start code

011= === ==== =moe —meo cmee —eme coee (OxO0000OUSS, BT T ALEFC T

P g poe muss ——-- —--— |O¥000ODOCSS,1) : AC FRED

Tasogses pEEE Sons ———- -——— |0¥00000092,0) : CEFY

0000 01-- ———= ———— ———= - {0X0000009A,6) : DCT DO SIEE

0110 010~ --—— -——- ———= ——— {0x000D009A,0) : IC_RESTD

i0-= ==== ==== ==== —=== —=== ———= --—— (0x0000002F,.1) : INTRL_COEFF

Demm mme —mm= mmme ———— m———————— {0x0000002C,7) 2 SIGH

110= === —mm= mmmm ———— e——— ——— ——— (0x0000005C, 61 : INTRA COEFF

MPEG-4 Example, at start of VOP
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™ Line numbers Findnest | W Emor | Warming W Frame [ Test:
Standard: H.264-AVC, Extended profileslewvel 2.1 ~
Frame =size: 352x288
Filesize: 844349 kByvtes
====s=s=====s=s=s======s=s======== Frame=] s=ss=s=s=s=s=s=s==s=s==ss=s=s=s=s==s==s=====
0oon 0000 ——— ———— ———— ———— ——— ———— (0=00000000.7) : ZERC_BYTE
(0=00000001.7) : START CODE_PREFIX ONE_ 3BYTES
(0=x00000004,.7) : FOREIDDEN_ ZERO_BIT
(0=00000004.6) : WAL _REF IDC
(0=00000004.4) : HAL_UNIT TY¥PE
(0=00000005.7) : FROFILE IDC
(0=00000006,7) : CONSTRAINT SETO_FLAG
(0=00000006.6; : CONSTRAINT SET1_FLAG
(0=00000006.5) : CONSTRAINT SETZ_FLAG
(0=00000006.4) : RESERVED FERC_SBITS
(0=00000007.7) : LEVEL_IDC
(0=00000008.7; : SEQ _PARAMETER_SET ID
(0=00000008.6) : LOGZ_MAX FRAME NUM MINUS4
(0=x00000008.1) : PIC_ORDEE _CHT_TYFE
(0=00000008.03 : LOGZ_MAX PIC_ORDERE_CHT_LSE MINU+
(0=00000009,3) : HUM_REF FRAMES
(0=00000009.0) : GAPS_IN FRAME NUM VALUE ALLOVEL+
1011 0 (0=00000004.7) : PIC_WIDTH_IN_MBS MINUS1
00l- — (0=0000000E.6) : PIC_HEIGHT IN_MAP UNITS_MIHUS1 +
(0=0000000C.7) : FRAME MBS ONLY FLAG
(0=0000000C.6) : MB_ADAPTIVE FRAME FIELD FLAG
(0=0000000C,.5) : DIRECT 8X8_ INFERENCE FLAG
(0=0000000C. 43 : FRAME CROPPING FLAG
(0=0000000C,3) : VUI_PARAMETERS PRESENT FLAG
(0=x0000000C,2) : EBSP_STOP_ONE_BIT 2
fN=NNNNNNN- 1% - PRSP AT TEHWENT 7REA BTT
¥

H.264/AVC Example, at start of byte stream (full MTS4EA Trace view window)

0000 {0%00000000,7) : PICTURE START CODE
00oo {0x00000002, 6) : START CODE

00oo {0x00000002,1) : TREF

1000 {0x00000003,1) : PTYPE: 1-O-ssi-dci-fpfr-st
001- {0x00000004,1) : UFEP

0110 {0x00000005, &) : OPPTYRE

0000 {0x00000007,4) : MPPTYRE
D {0x00000008,3) : CPM

P AOD A {0x00000008,2) : UUT

0110 {0x00000008, 1) : PQUANT
S {0x00000009,4) : PEI

011- {0x00000009,3) : MCEPC_I

o S {0x00000009,0) @ AIC

0110 {0x00000004,7) : CEPY

0111 {0x00000004,3) : COEFF

P AOD A {0x0000000E, 7) STIGH

oo0ii oo {0x0000000E, 6) ¢ COEFF

H.263 Example, at start of bitstream

NOTE. Also check out Interpret (see Trace enable Ctrl+T, page 7-102) as another
excellent tool to do bitstream syntax debugging.

HINT. To quickly find if there are any errors in the Trace file, simply 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

By right-clicking with the mouse, a context-sensitive menu appears (Interpret and
Parse Bitstream only) which allows:

=  finding the next instance of the words 'Error', "Warning' or 'Frame', or the text
entered

= going to the area in another view which corresponds to the area which has
been selected in the Trace file:

E video
4= Synchronise views Hex

4 alertlog
'@' Mavigator

P Fidelity

See Synchronized views/navigating the views, page 7-6 for more information.

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 below for MPEG-4 and H.263:

NOTE. It is important to also see General codes used in Trace Files and Alerts,
page 8-1 for an explanation of some of these items.

[(0x00030003,7) [8C ] {HP4} MPEG-4 5Start Code = 0x 100
[Dx00000004, 7) [B2 ] {HP4} start_ceode_prefix
[0x00000007, 71 [WOL] {HP4} video_object layer_statd —_—eae———— e el F)

[Dx00000009, 8 [VWO ] {HP4} is_wvisual object _iden

(000000009, 5] [wo ] iHMpd} v;:ua'__ahjacr__w. I.-id :Ii MPEG_4 Staﬁdard
[0x0000000%, 11 (WO ] {HP4} v‘.'sua__olnsct_pyl-)r'_: " names I-'OI- thege

(Dx@d00000A, 8] [WOL] {HP4} aspect catic = 1

[DAERGOA000A, 2] [WOL] {HP4} vol_contrel paramsters & H
[(OxN0000004, 11 [VOL] {HP4} chroma format 4:2:0 DartS Of bltStream
""""" Mlemlispl] {HP4} low delay = 1 (l=no B-WOPFET

Bitstream position in  [7] {Ef npeee— e
bytes, from the start of |21 med & gp g giigiream
the bitstream file L gresa  Syntax Debugging'
(hexadecimal value) 7] ined) il
T Ty T {HEA ] er——m———

MPEG-4 Example, at start of bitstream
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Sl It AR T 4) [WVOL] (NP4} nonintra quent doat = 16
starts ] 3) [WOL] {(MP4} resyne markerfdisshle = 0O
(7 = leftrnost, 0= rightrost. oy [vol) (#P4) deta partitifned = o
See Bitstream Syntax
Debugging'. o e T e s s s sssssnannassnanas
?) [8C ] (MP4} wvop_start_code found (should be OxES) = Oxhé
[Ox00DMMOS7, 7) [VOF] {(HP4: vop_coding cype = 0O
{0x00000057,5) [VOP] (HP4) modulo time base
{Ox00D0005, 3) [VOP] {HMP4} wop tithe increment = 2
{0x00000055%4) [VOL] (MP4) dintre dec_wvlc thr = 15
|0x00000099,3) [GOE] Start of GOB no. O no. MBs = 22
{Dx00000098,2) [MB ) MB =0; GOB no.= O
10x00000099. 47 HE 1 mchoo 1 = 3

MPEG-4 Example, at start of VOP

erlace-2-3 int.vpt

I~ Line numbers Find nest | ¥ Emor W “Waming W Frame [ Test
Standard: H.264-4VC, Ezxtended profileslewel 2.1 ~
Frame =size: 352288
Filesize: 844349 kBytes
Frame=1
{0=00000000.7) [BSH] zero byte = 0=x00
(0=x00000001.7) [BSH] start_code_prefix one 3bytes = 0x000001
(0=00000004.7) [HAL] forbidden zero bit = 0
(0=00000004.6) [HAL nal_ref_idc = 3 : Reference slice or SPS or FPS
(0=00000004.4) [HAL nal_unit_type = 7 : Sequence Parameter Set (SPS)
(0=x00000005,.7) [SPS profile ide = 88 : Extended profile
(0=x00000006,.7) [SPS constraint_setl_flag = 0 : May or may not cbey 4. 2.1 constrai+
(0=00000006.6) [SPS constraint_setl _flag = 0 : May or may not obey A4.2.2 constrai+
(0=00000006.5) [SPS constraint_setZ_flag = 0 : May or may not cbey 4. 2.3 constrai+
(0=00000006.4) [SPS reserwved zero Shits = '00000°
(0=x00000007.7) [SPS level _ide = 21 @ Lewel 2.1
(0=00000008.7) [SPS =zeq paramneter _=et_id = 0 (bitstream values: length=1 bits. se*
(0=00000008.6) [SPS log?2_max_frame num minu=sd = 4 : HaxFrameHum = 256 (bitstream =+
(0=00000008.1) [SPS pic_order_cnt_type = 0
(0=00000008.0) [SPS log?_max_pic_order cnt_lsb minusd = 4 : MaxPicOrderCntlsh = 2+
(0=00000009.3) [SPS num_ref_ frames = 1 (bitstream wvalues: length=3 bits. numn_ref =+
{0=00000009.0) [SPS gap=z_in_frame_num_walue_allowed_flag = 0
(0=00000004,.7) [SPS pic_width_in_mbs minusl = 21 : PicWidthInMbs = 22; PicWidthIn+
{0=0000000E.6) [SPS pic_height_in map units minusl = 8 : PicHeightInMaplnits = 9+
{0=0000000C.7) [SPS frame_mnb=_only flag = 0 : Pictures may be coded frames or cod+
(0=x0000000C.6) [SPS] nb_adaptive frame_field flag = 0 . Ho switching between f{framed
(0=x0000000C.5) [SPS] direct_8=x8_inference flag = 0
(0=0000000C.4) [SPS frame_cropping_flag = 0 : Frame cropping offset paramsters ar
(0=0000000C.3) [SPS wvul_paramnsters_present_flag = 0 : Annex E VUI parameters are =+
{0=0000000C,2) [SPS rb=p trailing bits = '100°
{0=x0000000D,7) [BSH zero byte = 0=z00 &
fN=NONANANE 7% TRSH mtort ~eds meofir mnme Aherbas = N=000001
< >

H.264/AVC Example, at start of byte stream (full MTS4EA Trace view window)
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(O0¥00000000, 7)) [PL ] (263} F'ICTIJRF._STJ.'RT_EDDE
(000000002, 1) [VPS] temporal reference (MP4) / TREF (263) = O Cwml. skip = 255
(0x00000003, 1) [VPS] 1-O-sai-dei-fpfr-sf [KP4) F PTYPE (263]) = OxE7
(0x00000004, 1) [PL ] {(2e3+} UFEF 23 1
(O0x00000005, &) ] (263+; OFPTYFE is DOxlae38
[ 0x00000007 , 4] ] (2634 MPPTYPE is Ox1

[PL ] {283+ Intra pg
3+} rounda vpe i=m I:f
Lure size 1s
See 'Bitstream Syntax {263 mmnex D} wmr
Dehugaing'. {263 annex F} ap _mo
§263 mannex I} aic _de.E
§263 ann=x J} df_mndl: i=
[PL ] {263 mannex 5} aiv mode is o

[PL ] {263 mnnex T} us= kpnex T i=

H.263 standard

(0x00000008,3) [PL | 263+ CPM = 0
(Ox0ODCDO0S, 1) [PL | {263+ BOUANT = Cud B
(0x00000002, 4) [VPS] pei = O ofthe hitstream

(0x00000002,4) [GOB] Zcart of GOF no. 0; no. NEs =
(0x00000002,31 [HE ] MB =0; GJE=0
(0x00000002,3) [HE ]| mchpe i = 3

[HE ] MBTYPE = 3

[HE ]| cbpc (MP4) [/ CBPC [263] = Dx3
(0x00000002,0) [HE ] {263 annex L} aic type = 0
[HE ] chpy (HP4) f CBPY [263] = Oxe
[BLE] MB=0; G0OE=0
[ELE] w=ing intrs ccoeffs
[ELE] WLC takle: Lase=1; Run=0; Lewel=-1; tsble index=53
[BELE] ECE

H.263 Example at start of bitstream

HINT. To quickly find if there are any errors in the Trace file, simply use
the 'Find next’ function of 'View trace...", looking for the ‘Error’ and
‘Warning'.

Go to other views/right-click menu

By right-clicking with the mouse, a context-sensitive menu appears (Interpret and
Parse Bitstream only) which allows:

=  finding the next instance of the words 'Error', 'Warning' or 'Frame', or the text
entered;

= g0 to the area in another view which corresponds to the area which has been
selected in the Trace file:

E video
4 Synchronise views Hex

4 alertlog

'@ Mavigator

P Fidelity

See Synchronized views/navigating the views, page 7-6 for more information.
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NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret

and Trace/Parse Bitstream trace files.

Frame Summary [H.264/AVC, MPEG-2, H.263 and H.261] 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 (see Summary Tooltip Ctrl+U,

page 7-57).

Frame
Frame
Framne
Framne
Frame
Framne
Framne
Framne
Frgine
Efane

Cizplayed frame
nurrber

=

L BN i Rt e R B LR

Frame
Frame
Framne
Framne
Frame
Framne
Framne
Framne
Frame
Frame

Lae R Rnn Ryn Ry Ry u g u Ran Ry s

Frame

type

(Tref=
(Tref=
(Tref=
[(Tref=
(Tref=
(Tref=
(Tref=
[(Tref=
(Tref=
(Tref=

in
in
in
in
in
in
in
in
in
in

990% bits
15285 bits
17498 bits
13573 bits
18502 bits
14172 bits
12895 bits
12822 bits
10557 bits
9734 biys

Murrber of bits used in
encoded frame (the
first frarme miJst be an
Intra frame of courss,
which is why is Usss so
ruch data)
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MB row summary [H.264/AVC, MPEG-4, MPEG-2] or GOB Summary [H.263, H.261]. This
Trace outputs summary data for each horizontal row of MacroBlocks, starting from
the top of the frame and working downwards.

NOTE. A 'GOB' in H.261 may not be a single horizontal row - for H.261, a
GOB can start anywhere in one row and finish anywhere in the
same row or subsequent rows.

Trace: mp2_3 MB row.vpt

Find:  Prew | Mext| W Enmor W Wamning W Frame [ Test

T LI LL, ITTID = TILT 3= oL I=r3

:tDp—field; with 45 MBEs and took 20670 bits 5
ctop-field; with 45 HB=s and took 20463 bits
top—field; with 45 MB= and took 18810 bits
top-field: with 45 HB= and took 183779 bits
ctop-field; with 45 MB= and took 18318 bits
ctop—field; with 45 MBs and took 17346 bits
ttop-field; with 45 HB=s and took 16173 bits
top—field; with 45 MB= and took 16786 bits
ctop—field; with 45 MB= and took 14456 bits
ctop-fi=eld; with 45 HB=s and took 13293 bits
ctop—field; with 45 MBs and took 18532 bits

G0BE= 7; frame=
Z0B= 8; frame=
GOB= 9; frame=
GOB=10; frame=
GOB=11; frame=
G0BE=12; frame=
Z0B=13; frame=
GOB=14; frame=
50BE=15; frame=
Z0OB=16; frame=
G0BE=17; frame=

il gl el ol el i et Ll el ity

G0B= 0; frame= ‘bottom—field; with 45 MBs and took 1186 bits

GOB= 1; frame= cbottom—field; with 45 MBs and took 1675 bits

G0BE= 2 frame= ‘bottom—field; with 45 MBs and took 1843 bits

Z0B= 3; frame= ‘bottom—fiseld; with 45 MBs and took 1932 bits

GOB= 4; frame= cbottom—field; with 45 MBs and took 2227 bits

G0B= 5; frame= ‘bottom—field; with 45 MBs and took 2512 bits

GOB= &; frame= cbottom—field; with 45 MBs and took 4806 bits

Z0B= 7 frame= ‘bottom—{fisld; with 45 MBs and took 6014 bits=

Z0B= 8; frame= ‘bottom—field; with 45 MBs and took 6319 bits 2
SMR= 9- frame=

'hﬁffnﬁ—Fi:ﬂH' rith AL ME= and +tocl A?71 hit=

MPEG-2 Example (interlaced example with top and bottom fields)

iE Trace: h263_3.vpt

[ Line numbers Find:  Prev | Mext| W Emor W Warning W Frame [ Test

GOB= 0; frame= 1; =egment= 0 with 22 MBs and took 5524 bits ~
GOB= 1; frame= 1: segnent= 0 with 22 MB=z and took 10223 bit=
GOB= 2; frame= 1; segment= 0 with 22 HB= and took 14413 bits
GOB= 3; frame= 1; =egment= 0 with 22 MB= and took 183810 bits
GOB= 4;: frame= 1;: segmnent= 0 with 22 MB=z and took 23535 bits
GOB= 5; frame= 1; segment= 0 with 22 HB= and took 28331 bits
GOB= 6; frame= 1; =egment= 0 with 2¢ HB= and took 34158 bits
GOB= 7: frame= 1: segmnent= 0 with 22 MB=z and took 42661 bits
GOB= 8; frame= 1; segment= 0 with 22 HB= and took 49835 bits
GOB= 9: frames= 1; ==gment= 0 with 2¢ HB= and took 55989 bits
GOE=10; frame= 1: segnent= 0 with 22 MB=z and took 60706 bit=
GOB=11; frame= 1; segment= 0 with 22 HB= and took B3689 bits
GOB=12: frams= 1; ==gment= 0 with 22 HB= and took 65805 bits
GOE=13; frame= 1: segmnent= 0 with 22 MB=z and took 66684 bits
GOB=14; frame= 1; segment= 0 with 22 HB= and took 67584 bits
GOB=15%;: frames= 1; ==gmnent= 0 with 2¢ HB= and took 69393 bits
GOR=1h- fram== 1 =eamnent= 1 with 27 WHB= and tromk 71373 hit= b

H.263 Example
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MB Summary. This option outputs for each MacroBlock the location of the
MacroBlock (MacroBlock column and row, frame), the type of coding used, the
quantizer used and the number of bits used. MB col=0, MB row=0 is the top left
MacroBlock in the frame.

; Frame= 1; is type Intra I_d=4 { 0); with Q=28 and took 839 bits
. Framne= 1; iz type Intra I_d4dx=d { 0); with Q=28 and took 229 bits
; Frame= 1; i= type Intra I_d4=4 { 0); with Q=28 and tool 128 bits
; Frame= 1; is type Intra I_d4=4 { 0); with Q=28 and took 112 bits
; Framne= 1; is type Intra I_d=4 { 0); with Q=28 and took 670 bits
. Frame= 1: iz type Intra I_d4dx=4 ( 0): with Q=28 and took 581 bits
; Frame= 1; iz type Intra I_d4=4 { 0); with Q=28 and tool 502 bits
; Frame= 1; is type Intra I_16x16_2_1_0  7): with Q=28 and took 39 bits
; Framne= 1; is type Intra I_d=4 { 0); with Q=28 and took 162 bits
. Frame= 1: iz type Intra I_d4x=4 ( 0): with Q=28 and took 365 bits
; Frame= 1; i= type Intra I_16xl6_1_1_1 ({18); with Q=28 and took 102 bits
; Frame= 1; is type Intra I_d4=x=4 { 0); with Q=28 and took 263 bits
; Framne= 1; is type Intra I_d4=4 { 0); with Q=28 and took 242 bits
. Frame= 1: iz type Intra I_l6zxl6_1_2_1 (22): with Q=28 and took 212 bits
; Frame= 1; i= type Intra I_d4=4 { 0); with Q=28 and took 291 bits
; Frame= 1; is type Intra I_d4=4 { 0); with Q=28 and took 215 bits
; Framne= 1; is type Intra I_d=4 { 0); with Q=28 and took 182 bits
. Frame= 1: iz type Intra I_d4x=4 ( 0): with Q=28 and took 363 bits
; Frame= 1; i= type Intra I_d4=4 { 0); with Q=28 and took 404 bits
; Frame= 1; is type Intra I_d4=4 { 0); with Q=28 and took 761 bits
; Framne= 1; is type Intra I_d=4 { 0); with Q=28 and took 615 bits
. Frame= 1: i=s type Intra I_d4=d { 0): with Q=28 and took 422 bits
; Frame= 1; i= type Intra I_d4d=4 { 0); with Q=28 and took 224 bits
; Frame= 1; is type Intra I_d4=4 { 0); with Q=28 and took 76 bit=
; Frame= 1; iz type Intra I_16x1l6_0_0_1 {13): with Q=28 and took 57 bit=
. Frame= 1: i=s type Intra I_d4=d { 0): with Q=28 and took 295 bits
; Frame= 1; is type Intra I_d4=4 { 0); with Q=28 and took 400 bits
; Frame= 1; is type Intra I_d4=4 { 0); with Q=28 and took 331 bits
. Frame= 1l: is type Intra I_4=4d { D): with Q=28 and took G552 bits
. Frame= 1: i= type Intra T_16=16_0_2_1 ({21): with Q=28 and took 29 bit=
; Frame= 1; is type Intra I_1l6xl6_0_2_1 (21): with Q=28 and took 167 bits
; Framne= 1; is type Intra I_d=4 { 0); with Q=28 and took 403 bits
. Frame= 1l: is type Intra I_4=d { 0D): with Q=28 and took 204 bits
H.264/AVC Example
ME col= 0; MB row= 0; Frames= 1; is type INTRA o with Q=16 and took 47 bits
ME col= 1; MB row= 0; Frame= 1; i= type INTEA ;o with Q=16 and took 36 bits
MBE col= 2; HB row= 0: Frame= 1. i= tvpe INTRA ;o with =16 and tock 30 bits
MB col= 3: HE row= 0; Frame= 1; i= type INTRA ; with Q=16 and took 72 bits
ME col= 4; MB row= 0; Frames= 1; is type INTRA ; with Q=16 and took 48 bits
ME col= 5; MB row= 0; Frame= 1; is type INTRA ;o with Q=16 and took 69 bits
ME zol= &; HB row= 0: Frame= 1. i= tvpe INTRA ; with 0=16 and took 120 bits
HE col= 7. HB row= 0: Frame= 1; i= tvpe INTRA ;o with Q=16 and tock 145 bits
HE col= 8; MB row= 0; Frame= 1; i= type IHNTRA ;o with Q=16 and took 175 bits
ME col= 9; MB row= 0; Frames= 1; is type INTRA o with Q=16 and took 177 bits
ME col=10; HB row= 0; Frame= 1; i= type INTRA o with 0=16 and took 267 bits
MBE col=11; HB row= 0 Frame= 1. i= tvpe INTRA ;o with =16 and tock 134 bits
HE col=12; HB row= 0. Frame= 1. i= tvpe INTRA ; with Q=16 and tock 223 bits
ME col=13; MB row= 0; Frams= 1; is type INTRA ; with Q=16 and took 52 bits
ME col=14; MB row= 0; Frame= 1; is type INTRA ;o with Q=16 and took 96 bits
ME col=15; MB row= 0; Frame= 1; i= tyvpe INTEA ;o with Q=16 and took 99 hits
HE col=16; HB row= 0; Frame= 1. i= tvpe INTRA ;o with Q=16 and tock 163 bits
ME col=17; MB row= 0; Frames= 1. is type INTRA o with Q=16 and took 120 bits
ME col=18; HB row= 0; Frames= 1; is type INTRA ;o with Q=16 and took 97 bits
ME col=19; MB row= 0; Frame= 1; i= type INTRA o with 0=16 and took 145 bits
MB =ol=20; HB row= 0: Frame= 1. i= tvpe INTRA ; with Q0=16 and took 111 bits
HE col=21; HB row= 0 Frame= 1; i= tvpe INTREA o with Q=16 and tock 161 bits
HE col= 0; MB row= 1; Frame= 1; i= type IHNTRA ;o with Q=16 and took 144 bits
ME col= 1; MB row= 1; Frame= 1; is type INTRA ;o with Q=16 and took 48 bits
ME col= 2; MB row= 1; Frame= 1; i= type INTEA ;o with Q=16 and took 48 bits
ME col= 3. HB row= 1; Frame= 1. i= tvpe INTRA ;o with 0=16 and tock 90 bits
ME col= 4; MB row= 1; Frames= 1. i=s type INTRA ;o with Q=16 and took 199 bits
ME col= 5; MB row= 1; Frames= 1; is type INTRA ; with Q=16 and took 213 bits
ME col= 6; MB row= 1; Frame= 1; i= type INTRA ;o with Q=16 and took 147 bits
MBE zol= 7. HB row= 1: Frame= 1. i= tvpe INTRA o with Q0=16 and took 3 bits
HE col= 8. HB row= 1 Frame= 1. i= tvpe INTRA ;o with Q=16 and tock 79 bits

MPEG-4 Example
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Transform Level [H.264/AVC] or DCT Level [MPEG-4, MPEG-2, H.263 and H.261].

NOTE. In H.264/AVC the report is actually of transform coefficients which are not
actually DCTs.

For MPEG-4, H263 and H.261 this gives 3 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;

= 'recon_dct' = the inverse DCT residual values, before summing with any
prediction.

beiore dequantization (MB=0: GOB=0: Frame=l: Block=%0)

13 o ] 1] 0 1] o 0
-2 -1 ] 0 1] 1] o 0
1 1] 0 0 0 ] 1] 0
=1 a il 1] ] o Ju] 0
1 1] ] 1] 0 1] o 0
0 1] 0 0 0 0 1] 0
0 1] 0 i} il ] 1] i E| k \D b f d
0 a ] 1] 0 1 o 0
after dequant (HE=0. GOB=0. Framne=1. Elock=Y0)} gu ol = Or? an
432 0 0 0 1] 1] 0 after dequar‘ltlzatl 2
=68 =36 ] 1] 0 1] i} 0
40 1] ] i] 1] 1] o 0
—42 1] 0 0 0 ] 1] 0
44 ] il a il a i] il
0 a ] 1] ] 1] Ju] 0
0 1] ] 1] 1] ] 1] 0

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 ME=0; GOE=0; Frame=1; Block=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
131 131 131 131 130 131 131 131
111 111 111 111 111 111 111 111
97 97 9% 97 97 9v¥ 97 97
94 94 94 94 94 94 94 94
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In H.264/AVC the report is of transform levels:

-2816

n

level=s (MB:

0

—6410

(ME:

(ME:

(ME:

(ME:

(ME:

(ME:

level=s (HME:
1]

eI e T e e e I e N e e e e e e e e Y e N e e e Y e B e e e Y o e e e R e e

Frame

-256

0;

o

=

o

[==]

[==]

0:

Frame:

n

1;
—320

Block 0:%0)

Block 0:%1)

Block 0:%2)

Block 0:¥3)

Block 0:U}

Elock 0:V)

Elock 1:¥0%

Elock 1:%¥13

In MPEG-2 the data is reported in the following format:

coocoooo
cooooooo

coocooooo

19 -43 -10
-4 1 -1
1] 1} 0
2 -1 0
1 1] 1]

coocooooo

=

1]
1]
1]
1]

cooooooo

-1
0

0
1]
0

cooooooo

ocoooo

Uzing default intra guantizer matrix:

16 19 22 26 27 29 34
16 16 22 24 27 29 34 37
19 22 26 27 29 34 34 38
22 22 26 27 29 34 37 40
22 26 27 29 32 35 40 48
26 27 29 32 35 40 48 &8
260 27 29 34 38 46 56 B9
27 29 35 38 46 586 69 83

U=zing default non-intra gquantizer matrix:

16 16 16 16 16 186 16 16
le 16 16 16 1e 1& 16 1o
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
e 16 16 16 1e 16 16 16
16 16 16 16 16 186 16 16
16 16 16 16 16 186 16 16
1t 16 16 16 16 16 16 1

DCT coefficients for MB 0 (==0, ¥=0). block ¥0:
Before dequanti=ation:
3

Af ter dequanti=ation: After inverse trans=fc

DCT coefficients for MB 0 (=0, v=0)., block ¥1:
Before dequanti=ation:

a a —-688 a a a a a a 1} —-86 —-86 -86 -86 -85
1] 1] 1] 1] 1] 1] 1] 1] 1] 1} -86 —-86 -86 -86 -86
a a a a a a a a a 1} -86 —-86 -86 -86 -85
a a a a a a a a a 1} —-86 —-86 —-86 -86 -85
1] 1] 1] 1] 1] 1] 1] 1] 1] 1} -86 -86 -86 -86 -86
a a a a a a a a a 1} —-86 —-86 —-B6 -86 -85
a a a a a a a a a i} —-86 —-86 —-86 -86 -85
a a a a a a a a a 1} —-86 —-86 -86 -86 -85

Af ter dequanti=ation: After inverse tran=fc
a a 152-430-11%8 0 -1k a a 1} -74 —47 -9 24 &1
1] 1] =40 40 -13 1] 1] 1] 1] 1} =79 =52 =16 17 43
a a a a a a a a a 1} —-80 -54 -18 14 41
1] 1] 27 -13 1] 1] 1] 1] 1] 1} -76 -50 -14 21 418
1] 1] 13 1] 1] 1] 1] 1] 1] 1} -74 -48 -10 28 &7

NOTE. This can generate a lot of data.
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Pixel Level. This lowest level of Trace provides the output pixel values in 8x8
blocks for the video decoding process.

122
123
123
123
123
123
123
123

138
136
119
123
121
111
116

118
129
162
137
131
1491
137

123
123
123
123
123
123
123
123

134
135
119
123
122
112
117

118
129
163
187
191
1491
137

41

123
123
123
123
123

131
134
113
124
123
114
120

[inf] recon_nb u
127 127

127
118
129
162
187
180
1491
137

[i1nf] recon_nb Y2

123
123
123
123
123

[inf] recon_nb Y3
100 39 %4

%3
129
131
113
124
125
117
123

127
118
129
163
187
191
1491
197

[inf] recon_nb v
144 144 144 144
147 147 147 147

[inf] recon_nb Y0 (HE=0; @JB=0. Frame=1)
1 6 BB &3 & £

| Reconstructed
pixel data {in the
8x8 block)

Blocks shiown for
-0 o 3 values
- values
- valles

125 1%
132 133
ans=1)

144 144 144 144
147 147 147 147

NOTE. This can also generate a lot of data.
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Frame fidelity [H.264/AVC, MPEG-2, H.263 and H.261] or VOP fidelity [MPEG-4]. This
provides a Trace output of the fidelity analysis frame-by-frame. See Fidelity
enable..., page 7-132 for more information on fidelity analysis.

% Trace: mp2_3 frame fidelity. vpt EJ@E|

[ Line numbers Find. Prev | Mest| ¥ Erar W Wamming W Frame [ Test
Frame, Field, PSHR 255(Y). PSHR 255({0), PSHNR 255(V) ~
1, 0, 19.39%9294, 40.998505, 42 198238
1+ 1, 19 432891, 40.380371, 39 203139
2, o, 19.271704, 39.174057., 39.793731
JE5s 1, 19 394327, 39327035, 38 206029
Tk 0, 19.30225e, 39.228737. 40.034129
3. 1, 19 386701, 39.190760, 38.501503
4, 0, 19.309084, 39.029911., 39 465344
4, 1, 19 379440, 38.843874, 38 . 672233
5, 0, 19.29832e, 38.90271e. 39.814730
B 1. 19.39%53e0, 38.875184, 38.793359%
2 0, 16.818166, 36.594331, 34 966477
6, 1, 17.076394, 36.449733, 35.073704
7. 0, 16. 706058, 35.813884, 33 605645
7. 1, 1e.802132, 36.121319, 33.937102
a. 0, 16.646836, 35 821527, 32 785512
g, 1, 1e. 745858, 35.376917. 32 575003
N 0, 16.899383, 35.940137, 33.824187
B 1, 1e.852528, 35.710925, 33.786849
10, g, =1.000000, -1. 000000, -1 000000
10, 1, -1.000000, -1.000000, -1.000000
11, g, =1.o000000, -1 000000, -1.000000
A5lt, 1, -1.000000, -1.000000, -1.000000
12, g, =1.o000000, -1.000o000, -1 000000
172 1 —1 nnnnnn —1 nnnnnn —1 nnnnnn b7

NOTE. The lines in the screenshot above for frames 10 onwards are empty because
the corresponding YUV file stops at this point (there are no more frames in the
YUV file).

HINT. Some of the example files provided have the necessary corresponding YUV
files for fidelity analysis - see Example files..., page 7-31 for more information.
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MacroBlock fidelity. This provides a Trace output of the fidelity analysis for each

MacroBlock in the frame range. See Fidelity enable..., page 7-132 for more
information on fidelity analysis.

i Trace: mp2_3 MacroBlock fidelity.vpt

[ Line numbers

=19
Find:  Prev | Mest| ™ Emar W Waming ¥ Frame [ Test

Frame, Field.
1, o,
13 a.
it o,
1, o,
14 o,
b o,
hEh o,
1% o,
i1, a.
1, o,
i o,
1, o,
1= o,
b o,
15 a.
1% o,
1 n

MB
1]
1

2
3
4
5
&
7
a
9
10.
11,
12
13
14
15
1F

(=),

cooooooooooo oo oo o

PSHE 255(¥).
.314327,
.394331,
.514850,
.BEEE9L,
.488502,
J500511,
J509164,
L379233,
431187,
J581447,
.571484,
.853352,
.BR3E06,
.B26451,
454867,
.814398,

TEARGCD

14

PSHR 255
639243,
.193773,
.450441,
LOed231,
.427985,
.073770,
L3T8RL7T.
L247723,
895081,
J161703,
10602,
.118053,
.918945,
.063470,
.317396,
007464,

236 2EA

(I
47

. PSHR 255(V)
L741623
.986064
017764
.BEaaz2a
.054465
.558323
.949810
.788976
.698703
.280343
.510586
.161703
L57E923
.700412
.620020
.949810

APTERAR

s

HINT. Some of the example files provided have the necessary corresponding YUV
files for fidelity analysis - see Example files..., page 7-31 for more information.
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7-122

Graph enable... Ctrl+G
x
Frame range I Trace Graphs I"u"lsual d'rﬁ'erence;"l—“ldel'rtfl

v Enable

Filename

Impdasp_h:ls _I

Options

Spatial bits/MB
Spatial bits/MB coded
MY histogram

Spatial average quant
DCT frequency

ME coded frequency
Intra coded frequency

OK I Cancel Apphy

'Graph enable...' switches 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 is called which converts the statistics
data into graphs, which are then available in various tabs of Excel.
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Note that the collection of statistics varies somewhat depending upon the standard
concerned - for example, there is no 'DCT" as such in H.264/AVC, so this is not
available (as shown below):

x
Frame range I Trace Graphs |‘~"|sua| diﬁerence:’ﬁdelit:rl

v Enable

Filename
Iavc_d:ds |

Options

] Spatial bits. MB

] Spatial bits/ME coded
MV histogram

Spatial average quant
ME coded frequency
] Intra coded frequency

oK I Cancel Apply

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. MTS4EA assumes that the program Microsoft Excel is used for
analysis of the statistics provided, and the macro given as part of

MTSA4EA is designed to operate with Excel versions 97, 2000 and
XP.

Frame range tab. The range of frames over which the statistics are collected can be
set.

For details on how to do this see Trace enable Ctrl+T, page 7-102.
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Enable. This option enables/disables the collection of the statistics for the Graph
data. When disabled, the Graph tab appears as below:

x
Frame range I Trace Graphs IVlsuaI differencefﬁdel'rtyl

Enable

Filename

[F283 7% _|

Options

[ Spatial bits/MEB

[ Spatial bits/ ME coded
] MY histogram

[ Spatial average quant
[ DCT frequency

] ME coded frequency
[ Intra coded frequency

Ok I Cancel Apply

Filename. By default, the filename suggested is the same as the base name of the
input video file given the extension '-X1S'.

A different filename can be entered (but not a different file extension), and the
folder where the file is to be stored changed by clicking the browse box '...'
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Spatial bits/MB. This option creates a graph which shows the Average Bits per
MacroBlock as a contour plot, over a 2-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

R R L R A =

Average bits 01 23 456 7 8

91011 12 13 14 15 16 17 1819 20 21
MB Columns
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Spatial bits/MB coded. This option creates a 3-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

NANNANpha
A AR ‘i

N W
i Ao /

OOaDhnnnl

@ o~ T e o R = O

t MB Rows

il 10
111
12
13
14
15
16

NN AR 7

fverage bits 001 2 3 4 5 6 7 8 91011121314 151617 1819 20 21
ME Columns

500
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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 have been chosen.

MV Histogram

o
= R L = ]

Y displacement

1000

LoL @ om o~ odn LR

=1

Freq

X displacement

NOTE. An Excel spreadsheet can only be 256 columns wide, so if the motion
vectors are outside the range +/- 127 then the values are put into 'bins' to scale the
values within the 256 columns. This is done by dividing the values by factors of 2

until they fit within 256 columns. In this situation, the correct range is shown on
the axes.
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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 GQuant

@ o~ M e L R = O

- MEB Rows

1| 10
1"
12
12
14
15

(] H|
R E [k [ .mn_ul.lu__.ailu--:y
\\\\ N A A 'Jlf‘lfl {17

Average Q 01 2 3 4 45 6 7 8 910111213 14151617 1819 20 1

MB Columns
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DCT frequency [MPEG-4, MPEG-2, H.263 and H.261 only]l. 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 comprize 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
0O1500-2000
o1000-1500
mA500-1000
@0-500

W 2000-2500
0O1500-2000
O1000-1500
W 500-1000
@ 0-500

W 4000-5000
O 32000-4000
0 2000-3000
m1000-2000
@ 0-1000

W 4000-5000
O3000-4000
02000-3000
B 1000-2000
m0-1000

@1000-1200
W 8001000
OE00-800
0400-600
m200-400
mo-200

@1000-1200
W 300-1000
OE00-800
O 400-600

| 200-400
m0-200
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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 either issues in the digitization process, the rate control process or
the sensor.

MB Coded Frequency

g o~ P M d= L k) = O

500

01 23 45 6 7 8 91011 121314151617 18193 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 may 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 which do this more often are
more likely to have better error robustness, although at the expense of more bits
being used (because intra coding takes more bits than inter coding).

Intra Coded Frequency

R L R R N =

) MB Rows

100

Freqg 0

01 2 3 4 5 6 7 8 91011 1213 14 15 16
MB Columns

-1

18149 20 1
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7-132

Fidelity enable...

This opens the 'Fidelity analysis' tab of the Analysis options:

Enables/disables the

visual difference/
fidelity analysis \

Name of YUV

Frame range I Trace I Graphs Visual difference./Fidelity I

¥ Enable visual difference
™ Enable fidelity analysis

source/reference file
(See belOW) \ YUV reference filename

Click this box to browse =—_

for a filename

Header skip at start of a
YUV file (see below)

Frame rate of YUV file
(see below)

Iguan:ls _yuv |
e ed YUV file for use with tutorial

Header skip: ID Bytes
Frame rate: |25 Frames per second

Metric: |PSNR (255 signal range) =l

X

Fidelity measurement
metric (see below)

ok | Canead | sppy

enable Ctrl+T, page 7-102;

= as real-time overlays, when the

page 7- 83.

= one byte per sample

The results of the fidelity analysis are displayed:

in the Trace files, when the appropriate Trace option is selected - see Trace

overlay is selected - see MB statistics...,

YUV reference filename. The name of the file used as the reference or source of
encoding, of the encoded stream.

This file must be in the following format:

= progressive scan (not interlaced)

row raster order (top picture row first)
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= planar YUV 4:2:0 sub-sampled i.e. 4 bytes of Y data for each byte of U data
and each byte of Y data

= all the Y plane values for a frame are together, followed by the U values for a
frame, followed by the V values for a frame

® Y plane values are 0-255 unsigned

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

HINT. There are built-in example YUV reference files for 3 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
filenames are automatically filled in. See Example files..., page 7-31 for more
information.

Header skip. The number of bytes at the start of the file prior to the first frame:
MTSA4EA will skip past these bytes (ignoring them).

Frame rate. The rate at which to the YUV frames were recorded, in frames per
second.

NOTE. The number entered in the 'Frame rate' field can be an integer (e.g. '30"), or
a fraction (e.g. '30000/1001") or a decimal number (e.g. '29.97").

Note that this frame rate is often different to 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 YUV frame to associate to
which encoded frame; MTS4EA works out the time code for each YUV frame
based upon the Frame Rate value and associates the YUV frame concerned with
the encoded frame which has the closest time code.
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Metric. This selects the measurement metric to use, which is one of the following:

b etric: |F'SNH [255 zignal range] j

FSHE [ITU-R BT.B01 signal range]
RMSE [Root Mean Square Emor)

MSE [Mean Square Ermor)

Mal [Mean Absolute Difference]

SAD [Sum Abzolute Difference] W

(these are all explained below)

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 YUV domain (i.e. independently for Y,
U and V).

The fidelity metrics are calculated per MacroBlock; the frame values represent the
average value for all the MacroBlocks in the frame.

For the explanations of fidelity metrics, the following nomenclature is used:

|...| denotes taking the absolute value of an expression

)y 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(x.y) is the sample value at the location (x, y) in the decoded image plane

N is the total number of samples in the image plane

PSNR (255 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 ( S RMS?)

For PSNR (255 signal range) the peak image value is assumed to be 255 in all
three image planes (i.e. this applies for Y, U and V planes):

PSNR,s5 = 20 - log ( 255/ RMS )
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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 )
PSNRy.y = 20 - log ( 225/ RMS )

RMSE (Root Mean Square Error)

The RMS is the defined as the square root of MSE.
RMS =V 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 = I/N 2 [ f(x,Y) - g(X, Y) ]

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, Y) |

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) |

MTS4EA Compressed Video ES Analyzer User Manual 7-135



How to Use the MTS4EA

7-136

View trace... & Ctrl+V

This option opens the Trace view on the current output Trace file, as given 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:

ﬁ. Vprove - [Trace: mpdasp_3.vpt] =

EF“E Play Owerlay Analysis Alert Window Help

=Tk
NEEY

Bl 2o mie e M| oivop

=] o @@

EEE&ES® & 1|

[ Line numbers | Find: Prevl Nextl ¥ Error ¥ “waming ¥ Frame [~ Test I

Standard: MPEG-4, Adwanced Simple ProfilesL=wel 2
Method 1 gquant, GHMC

Frame size: 352x288

Filesize: 355 LkBytes

. WARNING:

0ooo ooo0 0000 o000 QOO0 0001 1011 0000 (0=x00000000.

1111 0010 ——== ———= ———— ———— ———— ———— (0=x00000004,
oooo oooo oooo 0101 (0=x00000005.
Qo o - T T {0=00000009,
0001 ———— (0x00000009,
e N S {0=00000009 .

B3O ] ] =]

WARNING: first bit of stufiing

0ooo oooo0 0000 0000 QOO0 0001 0000 0001 (0=0000000A.
0ooo oooo0 0000 o000 QOO0 0001 0010 0000 (0=0000000E.
[ = 7 — = — — —— (0=x00000012,
—————————— (0=00000012,
—————————— (0=x00000013,
—————————— (0=00000013,
—————————— (0=00000013,
—————————— (0=00000014,
—————————— (0=x00000014,
—————————— (0=00000014,
—————————— (0=x00000015,
—————————— (0=x00000015,
—————————— (0=00000017,
—————————— (0=x00000017,
—————————— (0=00000017,
—————————— (0=00000017,
—————————— (0=00000019,
—————————— (0=00000019,
——————————————————————————————— (0=00000014,

=R B R B o e e e R RN R N |

: VISUAL_OBJECT_SEQUENCE_START CO=
: PROFILE AND LEVEL INDICATION
: WISUAL OBJECT_START_COLE

YISUAL OBJECT_TYPE
: WIDEQ_SIGHAL TYPE

: VIDEC_OBJECT_START COLDE

: VIDEC_OBJECT_LAYER_START_CODE
: RANDOM_ACCESSIELE WVOL

: WIDEQ_OBJECT_TYPE_INDICATION

: WIDEQ_OBJECT_LAYEE_VERID

: VIDEC_OBJECT_LAYER FRIORITY
: ASPECT_RATIO_INFO

: VOL_CONTROL_PARAMETERS

: VIDEQO_OBJECT_LAYER SHAFE

: MARKER_BIT

: VOF_TIME INCREMENT RESOLUTION
. MARKEE_BIT

: FIXED_WOP_RATE

. MARKEE_BIT

: VIDEQC_OBJECT_LAYER WIDTH

. MARKEE_BIT

: VIDEQC_OBJECT_LAYER HEIGHT

: MARKER_BIT

2

IS _VISUAL_OBJECT IDENTIFIER

bits is not '0' at bit 1 at pos+

IS_OBJECT_LAYER_IDENTIFIER

o
A

[ | Disabled: 0 |
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This is a Trace/'DCT level' example:

& Vprove - [Trace: mp4asp_3.vpt] T (]
E File Play Overlay Analysis Alert Window Help - |ﬁ'|1|
Bl @ U aamisp o oior =| G |
EEE L
[ Line numbers | Find: F‘revl Mewt | W Enor W Waring ¥ Frame [ Tewt I
before dequantisation (ME=0; GOB=0; Frame=1: Block=Y0) gquant=16& il
20 a a a a a a
a a a a a a a a
a a a a a a a a
a a a a a a a a
1] 1] 1] 1] 1] 1] 1] 1]
a a a a a a a a
1] 1] 1] 1] 1] 1] 1] 1]
a a a a a 1] a a
after dequant (MBE=0: GOB=0: Frame=1: Block=Y¥0) gquant=16
480 a a a a a a a
a a a a a a a a
a a a a a a a a
a a a a a a a a
u u u u u u u u
a a a a a a a a
1] 1] 1] 1] 1] 1] 1] a
a a a a a a a 1
before dequantisation (ME=0; GOB=0; Frame=1: Block=Y1) gquant=16&
21 a a a a a a a
a a a a a a a a
a a a a a a a a
a a a a a a a a
1] 1] 1] 1] 1] 1] 1] 1]
a a a a a a a a
1] 1] 1] 1] 1] 1] 1] 1]
a a a 1] a 1] a a
after dequant (MB=0; GOB=0; Frame=1; Block=¥1l) guant=1&
504 a a a 1] a a a
a a a a a a a a
a a a a a a a a
a a a a a a a a
1] 1] 1] 1] 1] 1] 1] 1]
a a a a a a a a -
4| | »
Play | Disabled: 0 | 0089 )

NOTE. If there is not a 'current' Trace file (and '"Trace enable' is not enabled) then
this menu option/toolbar icon is unavailable, i.e. grayed out.

HINT. Multiple 'View trace..." windows can be opened at the same time.

HINT. 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 currently open Trace file.
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Go to other views/right click menu - Interpret and Parse Bitstream only. By right-
clicking with the mouse, a context-sensitive menu appears which allows:

=  finding the next instance of the words 'Error', "Warning' or 'Frame', or the text
entered;

= going to the area in another view which corresponds to the area which has
been selected in the Trace file:

E' Video

HH Hex

Y alertlog
'@' Mavigator

P Fidelity

NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret
and Trace/Parse Bitstream trace files

Line numbers. Line numbers can be switched on/off by enabling or disabling the
'Line numbers' checkbox:

D MTS4EA- [Trace: mpdasp_3.vpt]
ES Fle Play Overlay Analysis Mlert Window Help

DEE S < aam-r wEwm o oo -]

W Livez rwirebars Find:  Praw NEMI [ Enoe [ Wamning ¥ Frame [~ Test: |_

00001 Standazd: HPEG-4, Advanced Sinple ProfilesLlewel 2
o002 Method 1 gquant, GHC

00003 Frames size: 352x288

00004 Filesize: 155 kBvtes

on0ns

00006 0000 0000 0000 0000 0000 0001 1011 0000 (O0x00000000,7)
00007 1111 0010 =—== ==—= ———— ———— ———— ———— ( 0x00000004.7)
oooog 0000 oooQ o000 QOO0 0000 0001 1011 010l (O0=x00000005,73)
oo0oe 0—— ——- COx0000000%, 7%
00010 0001l ==== ==== === ———= ———— === === (000000009, 6)
oooll 00— —-o (0=00000009, 2%
o1z
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Find data. The Trace file can be searched for any data, using the Find: 'Prev' (i.e.
previous) and 'Next' buttons. This finds the previous/next occurrence of any of the
enabled strings.

HINT. The 'F3' key can also be pressed, to find next'.Similarly, 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):

¥ Line numbers | Find:  Prev I [~ Emor [ waming W Frame [~ Test I
0000001 before dequantisation (ME=0: GOB=0 @3&ENER]: Block=Y0) guant=1% ﬂ
gogooo:z 20 0 0 0 0 0 0 0
gooooos 0 0 0 0 0 0 0 0
goooood 0 0 0 0 0 0 0 0
0ooooos 0 0 0 0 0 0 0 0
0000006 1} 1} 1} 1} 1} 1} 1} 1}
gooooo? 0 0 0 0 0 0 0 0
gooooog 0 0 0 0 0 0 0 0
gooooos 0 0 0 0 0 0 0 0
0000010 after dequant (¥B=0; GOB=0; Frame=1; Block=Y0) gquant=16
gogooil 480 0 0 0 0 0 0 0
goooolz 0 0 0 0 0 0 0 0
goooo13 0 0 0 0 0 0 0 0
oooool14 1} 1} 1} 1} 1} 1} 1} 1}
0oooo1s 0 0 0 0 0 0 0 0
goooo0le 0 0 0 0 0 0 0 0
gooool? 0 0 0 0 0 0 0 0
goooo1g 0 1] 0 0 0 ] 0 1
0000019 before dequantisation (ME=0; GOE=0; Frame=1; Block=¥1) gquant=1¢
gooooza 21 0 0 0 0 0 0 0
gooooz2l 0 0 0 0 0 0 0 0
oopoo22 1} 1} 1} 1} 1} 1} 1} 1}
gooooz3 0 0 0 0 0 0 0 0
gooooz4 0 0 0 0 0 0 0 0
0oooozs 0 0 0 0 0 0 0 0
0000026 0 0 0 0 0 0 0 0
goooozy 0 0 ] 0 0 0 0 0
0000028 after deguant (HMB=0; GOB=0; Frame=1; Block=Y1) guant=16
go0oo0z29 504 0 0 0 0 0
0000030 1} 1} 1} 1} 1} 1} 1} 1}
000003l 0 0 0 0 0 0 0 0
goooo3z 0 0 0 0 0 0 0 0
0000033 0 0 0 0 0 0 0 0
0000034 0 0 0 0 0 0 0 0 -
1 | »
Ready | Disabled: 0 | ’é‘
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To search for any text, select the box next to 'Text' and enter the text in the box (in
this example, searching for block=y1"):

¥ Line numbers | Find: F‘revl Mext | [ Emar [ “Waming [ Frame [ Test |block=yl

0000001 before dequantisation (MB=0: GOBE=0: Frame=1. Block=Y0) guant=16& ﬂ
ooooooz2 20 1] 1] 1] 1] 0 0 1]

oooooos3 1} 1} 1} o o 0 0

0000004 1] 1] 1] 1] 1] 0 0 1]

0000005 1] 1] 1] 1] 1] 0 0 1]

0000006 1] 1] 1] 1] 1] 0 0 1]

0ooooo? 1] 1] 1] 1] 1] 0 0 1]

0ooooog 1] 1] 1] 1] 1] 0 0 o

0ooooog 1] 1] 1] 1] 1] ] 0 1]

0000010 after degquant (MB=0: GOB=0: Frame=1: Block=¥0) guant=1§

oooooil 480 1] 1] 1] 1] 0 0 1]

ooooolz 1] 1] 1] 1] 1] 0 0 1]

0000013 1] 1] 1] 1] 1] 0 0 1]

0000014 1] 1] 1] 1] 1] 0 0 1]

00oo001s 0 1] 1] 1] 1] 0 0 1]

0000016 1] 1] 1] 1] 1] 0 0 o

0000017 1] 1] 1] 1] 1] 0 0 1]

0000018 1] 1] 1] 1] 1] ] 0 1

0000019 before dequantisation (MB=0: GOB=0: Frame=1: ) guant=16

ooonozo 21 o o o o 0 1} o

oooooz2l 1] 1] 1] 1] 1] 0 0 1]

ooooozz 1] 1] 1] 1] 1] 0 0 1]

0000023 1] 1] 1] 1] 1] 0 0 1]

0000024 1] 1] 1] 1] 1] 0 0 o

0000025 1] 1] 1] 1] 1] 0 0 1]

0000026 1] 1] 1] 1] 1] 0 0 1)

oooooz7? i] 1] 1] 1] 1] 1] 0 1]

0000028 after degquant (HB=0: GOB=0: Frame=1: Block=Y1l) guant=16

0ooooze 504 1] 1] 1] 1] 0 0 1]

0000030 1] 1] 1] 1] 1] 0 0 1]

0000031 1] 1] 1] 1] 1] 0 0 1]

ooooosz2 0 o o o o 0 0 o

0000033 1] 1] 1] 1] 1] 0 0 1]

0000034 1] 1] 1] 1] 1] 0 0 1] -
il | »
Ready | Disabled:0 | v

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 the
line extends to the right:

v Line numbers Find: ey ext rar ng rame [ Test ock=y
W L b Frev | Mewt [T E r I F i block=1

L1 B L= == — [ U=000TADDETY IGH ;I
300522 0MEun=0; Level=—1
300523 0010 001 {‘ODD00ADDE, 0) © INTER_COEFF
300524 - ———— ——— ———— ———— ——— ———— —— (0=URQOADDC, 1) SICW
300525 [BIK] ¥IC table: Last=1; Run=7 Wsvel=1
300526 [ELK] EOB
300527 0B-4
300528 {0=x0000A40DC, U, INTER_COEFF
300529 {0=0000ADDD, 4) SIcW
300530 [BIK] ¥IC table: Last=1; Run=0: Level=—1
300531 [ELK] EOB
300532 [BIK] Block ¥3; HB-10: GOB-4
300533 0111 —— SR —— (0x0000ADDD, 3} : INTER_COMGF
. 300534 1-— ——— e ———— ———— ——_ (0x0000ADDE, 7} SIcH
Horizontal 300535 EIK] VIC table: Last=1; Run=0; Level=—1
300536 ELK] EOB
scroll bar 300537 ELK] Vs predicted from [Block,MB,GOE]: HV1 [1,9,4], MVZ [8W10.3], I+
. 300538 EIK] Median predicted MVs: horiz=—3; vert=—20
d|sp|ayed 300539 BIK] predicting MY from (H=—3; V=—20) mb index 97, previous MB - +
300540 EIK] actual mv_used for GOB 4 MB 10: Block 0 = <4 -17>
300541 ELK] i¥s predicted from [Block,ME,GOB]: HV1 [0,10,4], MV2 [3.10,3], +_,
300542 ELK] Medion predicted M¥s. horiz-—3, wert--20
300543 EIK] predicting MV from (H=—3: ¥=—20) mb index 97, previous ME typs +
300544 BIK] actual wv_used for GOB 4: MB 10 Block 1 = <i, -175
300545 ELK] KVs predicted from [Block,MB,GOB]: HV1 [3,9.4], MV2 [0,10.4],
300546 ELK] ledion predicted M¥s. horiz-—4, wert--17
300547 EIK] predicting MV from (H=—4: ¥=—17) mb index 97, previous ME type +
200548 BIK] octual nv_used for GOB 4; MB 10 Block 2 = <0, -15>
300549 ELK] K¥s predicted from [Block MB GOB]: MV [2.10.4]. V2 [0.10.4]. +
300599 ELK] Median predicted M¥s: horiz-0; vert--17
300551 ELK] predicting MY from (H-=0. W--17) mb index 97, previous ME type v
300552 EIK] actual nv_used for GOB &; ME 10; Block 3 = <3, -15>
300553 EIK] Motion Vector 0: absolute <—¢,-17>
300554 ELK] Motion Vector 1: absolute <1.-17>
300555 EIK] Hotion Vector 2, absolute <0.-153 B
4 »
Ready [ Disabled: 0 4
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Trace file format. MTS4EA saves Trace files with a'. vpt' file extension.

Currently, the '- vpt' file is in fact a standard ASCII file which could be viewed in
any text file viewer. The '. vpt' extension is used:

= 5o that this file extension is associated with MTS4EA in Windows, and by
double-clicking on a'. vpt' file in Windows Explorer, the file is
automatically opened in MTS4EA;

= asitis intended in future that this will contain other data.

View 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; you
must click on 'Enable Macros' if a warning dialog is displayed.

HINT. 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:

Pl Spatial Bits per MB £ Spatial Eits per ME Coded £ MV Histogram {  Spatial Average Quant £ DCT Frequency 4 ME Coded Fre |« ¢

b sucshapes - S W OO E 4B - ZL-A-=S =58 @ -
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View stream hex... Ctrl+H
=

B Fle Play Overlay Analyss Alert Window Help e x|
Be2E e < 4 Wb B[ o o foor | L B | B
EEE®®w %0 [nar] 2]

V¥ Bin ¥ Hex v ASCIl IAuto | Btes per Iine‘ EIE“U IAbsqute addiess ¥| @ Hex C Dec

00000 00000000 00000000 00000001 10110000 11110010 00000000 00 00 01 BO F2 00 fJ

00006 00000000 00000001 10110101 00001011 00000000 00000000 00 01 BS OB 00 OO0

0000C 00000001 00000001 00000000 DOOOOOQO0 00000001 00100000 01 01 00 00 01 20

00012 00001000 11001000 10001000 10000000 00001111 01010000 08 C8 88 20 OF &0 P

00018 10110000 01000010 01000001 01100000 11000010 00110000 BO 42 41 60 C2 30 BA™ 0

0001E 01111111 00000000 00000000 Q0000001 10110110 00010000 7F OO0 00 01 Bé 10

00024 01100010 00011001 00000101 00011110 11100001 11011001 &2 19 05 1E E1 D9 b

00024 00100101 10110100 01100100 01011101 11001111 01011110 25 B4 64 5D CF 5E % d] ©

00030 00011011 11100111 100111311 11111001 00010100 11011110 1B E7 9F F9 14 LE

00036 11110000 11100011 11110101 01011000 11101010 01110101 FO E3 F& 58 EA 7% Xu

0003C 00111101 01010010 10000100 00011010 10100001 11111101 3D 52 84 14 Al FD =R

00042 11011010 01011111 01011000 10110110 01110111 10000111 D& 5F &8 Be 77 &7 Ew

00048 11100111 10100100 11110010 00111101 10111110 11110101 E7 44 F2 3D BE F& =

0004E 01100110 11011101 11011110 01100011 10101110 00101101 66 DD DE 63 AE 2D £ o -

00054 11011001 01000101 11011100 10001110 01100111 11000111 D9 45 DC BE 67 C7 E g

00054 00100111 11101101 10010000 11101001 10101101 0110010l 27 ED 90 E9 AD 65 &

00060 10101110 10100011 00110010 01011111 00010110 01110001 AE A3 32 &5F 16 71 2 q

00066 01111011 10011001 01010000 00111011 10111101 00100000 7B 99 50 3B BD 20 { F:

0006C 11011011 00111001 10100101 10010110 11011011 00101011 DB 39 A5 96 DB 2B 9 +
&

00072 11010110 10100111 10001001 11010101 01011110 00100110 De A7 89 DE BE 26 A
00078 10110000 01000100 10001011 00101110 00101001 00011011 BO 44 8B 2E 29 1B D .}
0007E 10110010 10010011 00010001 11010111 00111111 11001111 B2 93 11 D? 3F CF G

00084 10010101 01100100 00010101 10011001 00010100 10000101 95 64 15 99 14 85 d

00084 00110001 10110010 01101101 10011100 01110001 10011111 31 B2 6D 9C 71 9F 1 m g

00090 11111011 01111000 10001111 01000101 01001100 10111001 FB 78 8F 45 4C B9 = EL

00096 11101001 00001000 11011011 00101011 00010101 11001011 E9 08 DB 2B 15 CH +

0009C 10010111 01101010 11010001 00000001 00111000 11001110 97 64 D1 01 38 CE j &

00042 10100011 10100010 10010101 01111100 11010011 00011010 A3 A2 95 7C D3 1A |

00048 10001011 10100010 01110001 01110110 00100110 11110110 8B A2 71 76 26 F& v

000AE 00101001 01011011 10111101 11011011 10100101 00011101 29 5B ED DB A5 1D [

000B4 00100000 01001011 11011010 11100110 11101100 01110011 20 4B DA Ee EC 73 K =

000B& 01001101 01101111 00110001 01110000 01100100 01010010 4D 6F 31 70 64 52 MolodR ‘:J

Ready Disabled: 0 0065
4

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).

HINT. 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 (that is, from the start of the file);

= relative address (that is, from the currently-selected location;

= bit patterns;

= hex data;

=  ASCII data.

HINT. In the field where the data to find is entered, a wildcard character can be
entered - this is "." (a period).
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HINT. Also, entering a hex value, then clicking '‘Dec’ will convert this number to
decimal (and vice-versa).

(See below for information on how to use these features.)

Sections of HexView window.

Set number of Data to find and Menu to select Hex/decimal data
bytes per line find/goto button field of data type/conversion

D MTS4EA - [Hox: MPEG4 Example - Window Car]

Se|eCtI0n 0f Eﬁi\e Blay Overlay alysis  glert  Window Help i - |8 X
WhICh data to » W Bin ¥ Hex ¥ ASCI |Auo =] Butes perline |GDID||U Absolute addiess  v| & Hex  Dec
VleW 00000 00000000 00000000 00000001 10110000 11110010 00 00 01 BO F2 -~

0000s 00000000 00000000 00000001 10110101 00001011 00 0O 01 BS OB

0000& 00000000 00000000 00000001 00000001 00000000 OO0 00 01 01 00

0000F 00000000 00000001 00100000 00001000 11001000 00 01 20 08 C8

00014 10001000 10000000 00001111 01010000 10110000 28 80 OF 50 BO FP

00019 01000010 01000001 01100000 11000010 00110000 42 41 60 C2 30 Ba™ 0

O001E 01111111 00000000 00000000 00000001 10110110 7F 00 00 01 Bé

00023 00010000 01100010 00011001 00000101 00011110 10 62 19 05 lE b

0002g 11100001 11011001 00100101 10110100 01100100 E1 D9 25 B4 64 % d

0002D 01011101 11001111 01011110 00011011 11100111 5D CF SE 1B E7 -
X ou

Selected bytes — jooosz 11111001 00010100 11011110 0
00037 SEERTNEN01011000 11101010 01110101 55 Ea 75
D003C 00111101 01010010 10000100 DO0L1010 10100001 3D 52 84 1i &1 -R
00041 11111101 11011010 01011111 01011000 10110110 FD D& SF 58 Be X
00046 01110111 10000111 11100111 10100100 11110010 77 87 E7 A4 F2 w
0004E 00111101 10111110 11110101 01100110 11011101 3D BE F5 66 DD = £
00050 11011110 01100011 10101110 00101101 11011001 DE 63 AE 2D D3 o -
00055 01000101 11011100 10001110 01100111 11000111 45 DC 8E 67 C7 E g
00054 00100111 11101101 10010000 11101001 10101101 27 ED 90 E9 &D °
DO0SF 01100101 10101110 10100011 00110010 01011111 65 AE A3 32 5F & 2_
00064 00010110 01110001 01111011 10011001 01010000 16 71 7B 99 50 of B
Byte address at 00069 00111011 10111101 00100000 11011011 00111001 3B BD 20 DB 39 : 9
. 0006E 10100101 10010110 11011011 00101011 11010110 &5 96 DB 2B Dé
the start of line of — Jooo75 totooi1i 10001001 11010101 01011110 00100110 &7 89 DS S8 26 &
. 00078 10110000 01000100 10001011 00101110 00101001 BO 44 8B 2E 29 D )
data in hex 0007D 00011011 10110010 10010011 00010001 11010111 1B B2 93 11 D7
00082 00111111 11001111 10010101 01100100 00010101 3F CF 95 £4 15 2 d
00087 10011001 DO010100 10000101 00110001 10110010 99 14 85 31 B2 1
000BC 01101101 10011100 01110001 10011111 11111011 6D SC 71 SF FB m g
00091 01111000 10001111 01000101 01001100 10111001 78 8F 45 4C B = EL
00096 11101001 DO0D1000 11011011 D0101011 00010i0l ES 08 DB 2B 15 +
DO0SE 11001011 10010111 01101010 11010001 00000001 CB 97 6& DL 01  j
000AD 00111000 11001110 10100011 10100010 10010101 38 CE 43 A2 95 8
DO0AS 01111100 11010011 00011010 10001011 10100010 ?C D3 1a 8B &2 |
D00AA 01110001 01110110 00100110 11110110 00101001 71 76 26 F6 29 gwk )
NANAR MI7M31017 10711707 11011011 I0300T0T ANATTIAT ER AN TR OAC 1N ¢

Selection: 0x32-0x38 (S0-56) 7 bytes

Status line  —» |reaty NOTE: onefmare Alerts disabled a  [Disabled: 2
. g 7 N W
Data in binary format Data in hex Data in ASCII
format format

Setting information displayed; window width. The width, size etc. 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

in their respective formats.
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Each of these areas can be individually displayed/not displayed by clicking the
appropriate check box in the top left. In the example below, the binary display has
been 'switched off', leaving only hex and ASCII.

D MTS4EA - [Hex: MPEG4 Example - Window Car]
Eﬁile Blay Owvetlay Analysis  Alert  Window Help - 8 x

[~ Bin ¥ Hex ¥ &SCI |auwto | Bytes per Goto |D |&bsolite address w| & Hex © Dec
F2 00 00 01

line
00000 00 00 01 BO BS OB 00 00 01 01 00 00 01 20 08 ~
00013 CB8 85 80 OF 50 BO 42 41 60 C2 30 7F 00 00 01 Be 10 62 19 P
00026 05 1E E1 D9 25 B4 64 5D CF SE 1E E7 FO0 E3 FG %
joo039 58 EA 75 3D 52 84 14 A1 FD DA 5F 58 Bf 77 87 E7 44 F2 3D X u=R X w =
0004C BE F5 66 DD DE 63 AE 2D D9 45 DC 8E 67 C7 27 ED 90 E9 AD f -
000SF 65 AE A3 32 GF 16 71 7B 99 50 3B BD 20 DB 39 AS 96 DB 2B e 2_ qf
00072 De &7 89 DS GSE 26 BO 44 8B ZE 29 1B B2 93 11 D7 3F CF 95 & D L) ?
00085 64 15 99 14 85 31 B2 &D 9C 71 9F FBE 78 BF 45 4C B9 E9 08 4 1mg =EL
jjoooss DE 2B 15 CB 97 64 D1 01 38 CE A3 A2 95 7C D3 1A 8B A2 71 + J | q
000AE 76 26 F6 29 SB BD DB AS 1D 20 4E DA E6 EC 73 4D 6F 31 70 w& [ E  =sHolp
O00BE 64 52 43 6F 45 44 35 06 86 28 74 85 AD A0 AB 2D DS 35 16 dRCoEDS (= -5
000D1 05 25 BD BE Be FS 11 04 D9 54 73 OF 55 CB C4 62 72 64 AE X T=s U brd
000E4 33 A7 EBE 41 47 C9 E9 79 55 21 7B 69 03 E5 91 7B D7 EA AF 3 AG wUI{i {
J000F7 87 D& DC 39 88 D4 9E 5F 77 Be D3 33 D3 D& 36 67 55 4B 7B 9  _w 3 bglK{
00104 16 7?F 9E D& 86 FO E0 BD AC 84 65 AC 3F 4F 31 F9 85 4D 59 = 701 MY
0011D B9 D9 C1 32 27 B4 92 45 Al E9 2C CA F2 BA A7 A7 24 E9 EB 2' E . *
00130 1C DE 79 OF 74 & 4E Fe 9C 88 E7 6D G& 7?5 77 9F D2 DF 33 v =il nZuw
00143 97 A&7 21 FD 94 g6E 44 40 BS 4D 10 1C 15 38 A1 BS DO FB 66 | nJ@ o 3
J0015e 35 8D 82 BS 11 11 AD B3 6D 84 ZF 21 OE BE 94 8D CF 16 7D 5 n -l
00169 7F 4E AE OE A8 47 6D E4 4C DF 24 A3 3D CEDE 11 23 D6 79 N Gm L $ = #
0017C C7 CA 51 E3 1B 97 EC 8D 54 6E 92 B6 A7 ED E2 DC 13 F? 4D Q Tn
0018F 93 61 DF 70 76 F4 DO 52 B4 84 6A F1 FE C8 D1 64 0C CB 63 a v R 4 d
00142 01 59 D§ 18 BC FG5 27 CA 3C FA LE 88 DE BA F3 79 A0 B9 2B Y ' ¥
001BS C1 02 4F 86 25 4E 8D 2C C4 50 A4 4E BC 9C 3F 29 De 84 C4 0O %H . P H1 7}
001C8 0E 2E 54 F4 32 59 0D 92 BD 39 C3 E2 32 47 1B 5F 07 49 FD . Z 2¥ 9 2G
001DE 15 6C 74 75 CB 3B B9 42 34 3E 17 C3 83 09 FB 78 70 BS F& 1ltu : B:» =D
O01EE 5B DE F3 84 D5 67 69 FC 7B 51 D2 38 9C 16 C9 56 C3 E9 CD [ gi {0 8 v
00201 E9 1F 9C 75 4E 3E 72 48 45 57 67 AA 9D 87 34 6B 39 A9 Fi ul>rHEWg 4k9

+ 0 Ee W

00214 95 AS E9 D4 94 A4 69 0D CE 73 84 B4 F4 ED AE 4F F5 Bl 11 i o= o}
gnz27? E2 Bl AE 7D B9 DC Bl EA 57 15 C9 48 5E FA 3C E4 E2 8F B7 T ¥ H" <
00234 27 D1 F7 2D 5D 13 8C 6B 56 D& Fo A8 Fo 75 14 84 32 4E BE ' -] k¥ u 2N
00240 1F 7D 1F AD 77 70 D9 GC 05 3F BS A8 31 8B A9 17 43 A9 4D } wp ~ 7 1 CH
00260 94 BS 7D CA 64 FO 3C 92 67 22 A6 78 AC FB EB AE 9D EF 24 Ta " E *

9
00273 CF 73 24 44 EF D3 E9 BE 9E EE 73 C5 64 69 30 BE 7D 34 8E =5D = jil }4

00286 61 17 CEB 64 38 79 B8 BE 34 53 34 78 Be 84 83 9F 57 39 4E a j8vy :S:= V9N &
nN79a AF TR AR CO T4 &4 2A AG &7 AA 97 BY B7 A8 F1 0~ CBE 27 FC W UV A= h r
Selection: 0x32-0x38 (50-56) 7 bytes

Ready MNOTE: onefmare Alerts disabled Al Disabled: 2

Setting bytes per line. The menu is used to set the number of bytes per line:

 MTS4EA - [Hex: MPEG4 Example - §
E File Play Owverlay Analysis  Alert Wi
[~ Bin [ Hex v ASCH |Auto ~ | By

oooono
o013
00026
noo3g
0004c
0005F

If the current width of the window 1is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing scrolling left/right to see
all the columns.

7-144 MTS4EA Compressed Video ES Analyzer User Manual



How to Use the MTS4EA

Right-click pop-up menu/Goto view. Right-clicking in the HexView window
generates the menu:

[+ Birn v Hex W ASCIH |4 - | Bytes per line
(0040 10100001 11111101 11011010 010"

ooo44 o 01110111 1001
0o04g 1 v Show ASCI 11110010 001:
0004C L[y show hex 01100110 110:
oooso 1 10101110 00
n0054 [l v Show binary 11011100

0onsa
0005C
000&D
00064
000ES
0006C
00070 11011011
00074 10001001 11010101 | § puffer I
00078 10110000 01000100 I
0007C 00101001 00011011 I
000ED 00010001 11010111 I
00084 10010101 01100100 I’

: y 00100111 111l
Bytes per fine 10101101 011

[ =Rl =]
H

The top 4 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 view selected (see
Synchronized views/navigating the views, page 7- 6 for more information).

'Synchronize views'

When the 'Synchronize views' icon #= is pushed in, then all open windows
automatically follow the selection made.

See Synchronized views/navigating the views, page 7- 6 for more information on
'Goto view' and 'Synchronize views'.

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.

The addresses of the selected area and the number of bytes selected are displayed
in the status line at the bottom of the MTS4EA window. Whichever section is
highlighted, the corresponding areas of the other sections are similarly highlighted.

Find absolute address. A specific address can be found in the video stream, either:
= an absolute address, from the start of the video file;

= arelative address, from the first byte of the currently-selected area - see View
stream hex... Ctrl+H, page 7- 142.
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=  To go to an absolute address, select 'Absolute address' from the drop down
menu:

=g

1 &1 FD D& SF
1 58 Be 77 g7 ]h:
11 E? 24 F2 3D |Binaw
11 BE F5 66 DD [H

=43
DE [EFERD |50

Abszolute address j

Absolute ess
Relative address

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 (e.g. entering
anything other than '0-9' or 'a-f' for a hexadecimal address) then the 'Goto' button is
grayed out.

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 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 (e.g. entering
anything other than '0-9' or 'a-f' for a hexadecimal address) then the Find button is
grayed out.

HINT. The 'F3' key can also be pressed, to ‘find next'.

HINT. The 'Shift+F3' key can also be pressed, to 'find previous'.

The 'Hex'/'Dec' radio button selects the format of the data being searched.
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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 irrespective of byte location;
the Hex and ASCII searches are byte aligned.

HINT. The 'F3' key can also be pressed, to ‘find next'.

HINT. The 'Shift+F3' key can also be pressed, to 'find previous'.

‘Wildcard' searching. The period character ('.")can be used as a wildcard in searches.
The wildcard matches a single digit in the 'base' selected; i.e. the wildcard matches:
= one bit in the binary find

= ahex digit in the hex find

= an ASCII character in the ASCII find.

For example, entering '0001B." as a hex string to find (that is, any character after
the '0001B' pattern will find the following patterns in the selected example stream:

IV Bin ¥ Hex ¥ ASCI IAuto = Butes per I|ne| EIIUUU“J- IHEH 7| # Hes € Dec

00000 00000000 00000000 00000001 10110000 11110010 00000000 00000000 OO0 00 01 BO F2 00 OO0 ﬁl
00007 00000001 10110101 00001011 00000000 00000000 00000001 00000001 01 BS OB OO0 OO0 01 01

O000E 00000000 00000000 00000001 00100000 00001000 11001000 10001000 00 OO0 01 20 08 C8 88

00015 10000000 00001111 01010000 10110000 01000010 01000001 01100000 80 OF 50 BO 42 41 60 P BA®
0001C 11000010 00110000 01111111 00000000 0110110 i) 0
00023 00010000 01100010 00011001 00000101 00011110 11100001 11011001 10 62 19 05 1E E1 D9 b

00024 00100101 10110100 01100100 01011101 11001111 01011110 00011011 25 B4 &4 SD CF S5E 1B % d] ©
nnn21 111An141 1An11111 11111001 ANNTAAAn 110141410 11440000 111n0n11 &7 aF 79 14 TR T 72

v Bin [ Hex v ASCI IAuto j Bytes per Iine| F‘revl Hex j & Hex © Dec

01034 11010001 11111111 10111000 00011010 11111011 01100001 10100111 D1 FF BS 1A FB 61 A7 a :l
01D3B 11111111 11110101 10100010 10101001 00011110 00010001 10111000 FF F& 42 A9 1E 11 B8

01042 00110100 10110100 01011011 10001100 10001110 011111131 10101101 34 B4 5B 8C BE 7F AD 4 [ et
01049 00010101 00001000 10001101 00101011 01000111 111111311 113111111 15 08 8D 2B 47 FF FF +(3
01050 01111111 00000000 ISR 0010000 11100010 7F 00 EEMs0 E2

01057 00000101 10110100 10011011 01101101 10101011 10110111 01110110 05 B4 9B 6D AB EB7 76 n
01DSE 10111101 10101010 11111011 01101101 00101000 01000101 00011110 BD A4 FE 6D 28 45 1E n(E
MTAEE 1nnniiin 11ni11n01 antininnt 1110110t ininniin 1111011 10110110 AF NN 29 BN AR TR RA il

The wildcard can be inserted in any position, e.g. '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'.
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Conversion of hex<->decimal. If a hex value is entered into the find box:

]ladef |F!e|ative address ﬂ ™ Hex © Dec

A49nndn nn P Ad 0 A L_J

then the 'Dec' radio button is clicked then this value is converted to hex (and vice-
versa):

l|4452? |F|elative address j " Hex &

View file structure... Ctrl+R

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):

=  MPEG-4 Elementary Streams:

B MTS4EA - [Structure: MPEG4, Example - Window Car] =13
File Play Owerlay Anakvsis  Alert  Window Help - ax
B E | > e L b N (EGT - m | E "0 E| [F

ES mode = [0x00000000 - 0x00000005] 5 bytes

ES node = [0x00000005 - 0x0000000a] 5 bytes

ES node = [0x00000004 - 0x0000000e] 4 bytes

ES node = [0x0000000e - 0x0000001F] 17 bytes

ES node = 200 YOPs: [0x0000001F - 0x00055cF8] 363737 bytes
ES node = [0x00000000 - 0x00000005] 5 bytes

ES node = [0x00000005 - 0x0000000a] 5 bytes

ES node = [0x0000000a - 0x0000000e] 4 bytes

ES node = [0x0000000e - 0x0000001F] 17 bytes

ES node = 200 YOPs: [0x0000001F - 0x00055cF3] 363737 bytes

o o R R B

Al Disabled: 0
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= 'container' files, e.g. MP4 and 3GPP files:

& Structure: E-City.mp4 - track 1

=1 unknown
size = 24
bvpe = fbvp
-1-mdat
size = 1740013
kyvpe = mdat
data = [32, 1740037]
-1-mdat
size = 46
kyvpe = mdat
data = [1740045, 1740083]
= mooy
size = 4873
bvpe = mooy
+- unknown
+-inds
+- trak

As shown above, when this window opens:
= the first two levels of atoms are expanded

= the video-related atoms are indicated in bold text.
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Each branch of the structure can be clicked to expand it and see the atoms below
(the 'trak’ atom has been expanded below):

E Structure: E-City.mp4 - track 1 |'._|FE|E|
- trak ~
size = 3332
type = krak
|- tkhd
size =92
bype = tkhd
version =0
flags =1
creation-time = 2003: 10026 - 15:12:13
modification-time = 2003:10:26 - 15:12:13
track-1ID =1
reserved =0
duration = 2412000
reserved = {0, O}
pre-defined =0
pre-defined =0
reserved =0
pre-defined = {65536, 0, 0, 0, 65536, 0, 0, 0, 1073741¢
pre-defined = 11534336
pre-defined = 9437184
+- mdia i

| #
|
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Similar actions can be performed with MPEG-2 Program Streams, where the PES
elements can be expanded/contracted:

E Structure: MPEG-2 Example - Bus junction - stream 0xe0

PEG-2 Program stream = [0x00000000 - 0x0018a804] 1615876 bytes
—}- pack = [0x00000000 - 0x00000800] 2048 bytes
- pack_header
Start code = pack_start_code
0l=1
system_clock_reference_base = 6
system_clock_reference_extension = &
marker_bit = 1
program_rnuz_rate = 2687
marker_bit = 1
marker_bit = 1
reserved = 31
pack_stuffing_length = 0
stuffing_bwvke = {}+
+|- system_header
+- PES_packet = padding_stream
pack = [0x00000800 - 0x00001000] 2048 bytes
+1- pack_header
+- PES_packet = IS0/IEC 13818-2,/11172-2 video stream
pack = [0x00001000 - 0x00001500] 2048 bytes
+1- pack_header
+1- PES_packet = ISOJIEC 13813-3/11172-3 audio stream
- pack = [0x00001800 - 0x00002000] 2048 bytes
+- pack_header
+-PES_packet = ISO/IEC 13818-2,/11172-2 video stream
pack = [0x00002000 - 0x00002800] 2048 bytes
+- pack_header I

View buffer analysis...

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);
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For MPEG-2 the analysis is of:

Video Buffer Verifier (displayed in Red).

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
View buffer analysis..., page 7-151 (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 VBV analysis are very similar and are explained
together in View buffer analysis..., page 7-151;

the H.264/AVC HRD analysis is distinct and is explained in View buffer
analysis..., page 7-151.

Buffer analysis toolbar icons.

Icon

Function

Zoom in (+) and zoom out (-) centered on the center of the window - affected

——— | by the 'Lock X/Y' icons (see below)

Fit all data into window

Locate origin (zero), i.e. start of video sequence

Lock X/Y zoom in/out and scrolling/panning. E.g. when the 'Lock Y' button is

E— pressed, zoom in and zoom out and scroll/pan only affect the X-direction. This

allows (for example) the user to keep a useful vertical scale, while still viewing
the whole length of the video sequence

Autoscroll, i.e. fill the analysis data in real-time, as the video is being decoded
and scroll the window to the right

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 - see the screen shot below

Scroll/pan (the cursor changes to show the scroll/pan direction) - this is
affected by the 'Lock X-Y" icon - see above

Zoom in/zoom out centered on the location of this cursor - this is affected by
the 'Lock X-Y" icon - see above.

Press the <shift> key to zoom out
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Right-click pop-up menu/Goto view.

Equivalent Function
toolbar icon
2 HTLE Zoom in (centered on current window)
Zoom-out Zoom out (centered on current window)
1 Fit ko range ] Fit all data into the visible window
© Goko origin o Goto the origin (time = 0)
(&Y w-fas lock 2 Lock the X-axis when zooming/scrolling/pan
(B -#xis lock fa Lock the Y-axis when zooming/scrolling/pan
Autoscrall - -
Autoscroll the window to follow the video
& Move taal frames being decoded
—+ Measure toal 3 Move the window left/right/up/down
€3 Zoom tool L Measure the values at the center of the '+'
Goko view N @) Zoom in/out - centered at the cursor
4= Swnchronise views ) see following paragraphs

see following paragraphs

The functions listed above from 'Zoom-in' to 'Zoom tool' inclusive are all
explained above in View buffer analysis..., page 7-151.

'Goto view'

The 'Goto view' takes the focus to the corresponding area in the view selected (see
Synchronized views/navigating the views, page 7-6 for more information).

'Synchronize views'

When the 'Synchronize views' icon #= is pushed in, all open windows

automatically follow the selection made.

See Synchronized views/navigating the views, page 7-6 for more information on
'Goto view' and 'Synchronize views'.
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Using the measure

_|_

tool

values in the status line:

Comparative Video Verifiers

. Moving the measure tool over the graph displays the

140 [

120 f

-0 |Pi002 P:003

Buffer limit

F:003

100

ao b

go |

Buffer Occupancy (¥

anf

200

— WBY
— WV

— WY

|F‘|:|int: {-0.149 5, 54 %)

Time (5)

|F‘|:|int: {0,266 5, 564093 bits)

The 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 value, if there is more than one graph
- or in the correct units, if there is only one graph (as below)

Video Buffer Verifier

7-154

? ; 3 e
00 P00z F:003 P00 VEY
800000 |
W |
= vhv_buffer_size |
F4 T
2 L |
5 500000 _|_
= |
o
o
;E Vhw_occupancy
2 400000 [ | L—1 PR P e
~ |
3 |
200000 [ |
1]
Time (=)
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(Only the VBV is shown here)

Video Buffer Verifier

“eood] T |Pock T [Paoms

&00000 [
W !
. = whw_huffer_size
Click and drag the i
mouse to measure § 00000 |
the distance (X and =
Y) and angle a
M vhv | occupancy
5 400000 ,_,«-'//,x“,_«f
= \*
£ B
2an000 [

¥

||Start: (0.181 5, 260397 hits) End: (0.31Z 5, 333178 hiks) Delta: (0.13Z 5, 57751 hits) Gradient: 400445 bitsfs

Buffer analysis graph area.

Frame type and

Scale: either
normalised to Comparative Video Veriﬁey frame number
or i
100% If more 007|002 P00 - 00 VEY
than one 1an [ ]
graph, or in P
the correct 1zl 1| —— whiv
units = Butter limit
# 100 '
a—»
Buffer/é/ r s
T &0
limit 3
] Vi DCCUpRcy
Z |
a0 f
'Measure' tool |
with X and Y *°
values reported
in the status I f v
Vertical light blue Vertical grey lines at the
line at time=0 decode time of each frame
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The left axis displays:
= values normalized to 100%, if there is more than one graph, or

= values appropriate for that graph - see below

Video Buffer Verifier

Vertical Runy} P:o02 F:003 P04 B

scale now in
units correct
for VBV
buffer size
(i.e. in 'bits")

&00000 [

vhy_huffer_size

600000 [

%pancy
400000 | : 2 O s 5 s i U=

wHY HUTIET 1 CoUpancy |pns)

200000 [

When the buffer data is too wide/too high for the current window, then scroll bars
appear at the bottom/right (as appropriate).
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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 the horizontal
scroll bar (B=VBV, C=VCV, M=VMV)

~a _Y

Red shows overflow;
shows underflow

B
C[
bl [

r, 0 under WY O 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 and underflow, then the colour
is red)

MPEG-4 and MPEG-2 Buffer analysis. All the example screen-shots and explanations

below are for MPEG-4; however, similar displays and information are used for
MPEG-2.

0D¢ RS - ++Q

Comparative Video Verifiers
ameters from stre:

150 01 /[P0 [2 P21 |Pidd |Flo27 3 |Plocsel
I~ wby_parameters i i il — vav

I profile_and_level_indication 140
7 wviden_object_type:_indication

130 — N
Simple Profile

120

e PO

" se custom parameters

¥ idso Bulfer Verlier e

Buffer limit

bit_rate: bits/s 100

1—L
whv_buffer_size BE53E0  bits
I;

whv_occupancy, bits

Bufter Ocoupancy (%)

¥ Wideo Complexity Verifisr —

wew_buffer_size MacioBs

wov_decader_rate

MacioBsis

¥ Video Memory Verfier

wriny_buffer_size " MacioBs
7 10

E] [ 1 z 3
Time (s)

o

WCW: 0 ower
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Buffer analysis controls: MPEG-4 and MPEG-2.

Configuration
Either: + Use pararmeters from stream heades
- use the values supplied in the ] e e
bitstream (the 'tick' box shows [~ profile_and_level_indication
where in the streams the values [ video_object_type_indication
come from) OR [Simple Profile

- enter custom values to suit the

. @ s t
hardware that the decoder will run e s

on (see below also) W Video Buffer Verifier
bit_rate: bitzz
whee_buffer_size: bitz
vhy_occupancy: hits
Individually enable/disable the
. . v ideo Complexity erifier
various buffer displays
voy_buffer_size: td acroB s
voy_decoder_rate: td acroB sz
v Video Memary Yerifier
i _buffer_gize; tacroB s

_toy |

The values used for VBV, VCV and VMV are displayed, but cannot be altered
unless 'Use custom parameters' is selected.

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' and 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’; butif there isno
'‘profile_and_level _indication'then the maximum values are used as
implied by the 'video_object type indication’
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Use custom huffer parameters: MPEG-4 and MPEG-2. Custom parameters can be
entered for a variety of reasons, for example:

= the VBV/VCV/VMYV parameters have not been specified in the bitstream: in
this case MTS4EA will assume the maximum allowable values for the
Profile/Level and these may be too large for the situation concerned;

= 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.

In this situation, the custom parameters are entered as below:

Caonfiguration
" Use parameters from stream header

[T whv_parameters
I profile_and_level_indication
[¥ wideo_object_type_indication

|Simple Profile

v Videa Bulfer Venfier

hit_rate: 393216 hitsds
why_buffer_size: E55360  bits

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).

NOTE. The values entered as Custom parameters affect both the alert pop-up
warnings and the warnings that are reported in the Trace files, i.e. the Custom
parameters are the values used to trigger these warnings.
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HINT. To reset the values entered to the values specified by the bitstream, simply
reselect the radio button 'Use parameters from stream header'.

Buffer analysis pop-up 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)

then pop-up alerts occur during video decoding unless disabled in the 'Alerts'
menu (i.e. the video must be playing for the pop-up alerts to be generated).

NOTE. Where the buffer parameters are implied by
'Video_object_type_indication'then no pop-up alert is generated in the
event of exceeding the limits and nor is there a warning the in Trace files.

This is in accordance with the [implied rules in the] MPEG-4 standard.

HRD huffer 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).

It is planned that DPB analysis will be added in a future version of MTS4EA.

In order to understand the HRD analysis, it is essential that the user reads carefully
and understands Annex C of the H.264/AVC standard, ISO 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 (and, for example, only the 'Bus Junction' and
'Grenadier Guards' H.264/AVC example streams provided with MTS4EA have
HRD information).

NOTE. Where HRD parameters are not provided in an H.264/AVC bitstream, the
icon and menu item for 'View buffer analysis..." is grayed out.
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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 example below, there are two indexes/buckets: index 0 is selected and is
used for the graph display, as shown in the screenshot in View buffer analysis...,
page 7-151; clicking on the line below would display the data from index 1 in the
graph display.

Hypothetical Reference Decoder

Index | CPB size [bits) | Bit rate [bits/s) | Initial delay )| CBR flag
i 256016 556864 0.311111 0
1 3840015 304064 1.000000 i

The meaning of the column headings are:
Index

The bucket or index number

CPB size (bits)

('CPB' is Coded Picture Buffer)

The size in bits of the Coded Picture Buffer.

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
('CBR' is Constant Bit Rate)

The status of the Constant Bit Rate flag: 0=off ; 1 = on
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HRD results display: H.264/AVC. When a bitstream has HRD parameters specified,
and the HRD buffer analysis has been done by MTS4EA, then clicking on the
appropriate index/bucket number displays the graph for that index/bucket (in the
example below, index/bucket number 0):

Hypothetical Reference Decoder SchedSelldx =10

rods Fodr [roda [podt [eofs [eods [eolrl [eodsl Fodi [rods [rods [rode e

350000 [

300000 [

cph_size

250000

200000 |

HRD Buffer Occupancy (hits)

150000 |

100000 F P Pal W 17|

50000 [

0.2 0.3 04 ns 0g o7 0.5 04 1 1%
Time (=]

'cpb_size' is the Coded Picture Buffer size.

The areas of the graph display are explained in View buffer analysis..., page 7-151.
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 frames.
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HRD huffer overflow/underflow indication: H.264/AVC. HRD buffer analysis overflow
and underflow is indicated:

®=  in the bar line below the graph area
®=  in the status bar and
®  in pop-up alerts.

The bar line and status bar indications are the same as overflow and underflow
indications for MPEG-4/MPEG-2 (see View buffer analysis..., page 7-151).

The pop-up alerts for HRD buffer overflow/underflow are shown on-screen and
enabled/disabled as with any other pop-up alert (see Explanation of
Fatal/Error/Warning/Info display, page 7-167).

View fidelity analysis...
This displays the fidelity analysis graph view:

3 MTS4EA- [Fidelity Analysis: MPEG4 Example - Man Walking]

‘File Flay Ovetlay Analysis  Alert  Window Help - 8 X
e d & O e S (R 2 M| E T E|E
TR I
De@@® |+4@
Decoded image PSNR {255 signal range)
BARE (BAES (PAET (B1p2 EREE B (BARE (PAJT [BE2 B 1p4 BARE (BARE (P v
50 plane
an b v o i S N I S . T .| 1 plane
- il i = i - V
) F al plane
= 30
@
.
20f
0]
55 56 57 58 54 5} 6.1 6.2 6.3 6.4
Time (=)
t—_
[
< i
Feady MNOTE: onefmare Alerts disabled | Error Disabled: 0 |
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The fidelity analysis graph view is similar to the graph view as used for buffer
analysis in MPEG-4, MPEG-2 and H.264/AVC (see also View buffer analysis...,
page 7-151):

= it has the same control icons

the graph area display is similar, with the same method display of frame
types, frame numbers, frame times

with the same means of measuring angles

= and the same right-click pop-up menu

The fidelity analysis results are shown separately for Y, U and V planes:
= Y-plane in ,

= U-plane in Green,

= V-plane in Blue.

HINT. 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.

HINT. The first 9 frames of the YUV reference file is 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.

NOTE. Where the frame rate is incorrectly set for the YUV reference file, then the
correspondence between the encoded video frames and the YUV source frames is
lost: this will substantially reduce the fidelity analysis values.

Fidelity analysis view icons toolbar.

0D+ && [ ++Q

The icons have the same functions as the icons on the buffer analysis toolbar: see
View buffer analysis..., page 7-151.
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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 in Fidelity enable..., page 7-132.
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Alerts Menu

7-166

B MTS4EA - [MTS4EA1]

E.' File Play Owerlay Analkysis BEEES Wwindow  Help

v Errors

] v Warnings
v Infos

This menu controls the setting of the overall level of the pop-up alerts and gives
access to configure individual alerts as enabled/disabled.

These pop-up alerts occur when the video is being decoded; consequently:

= the pop-up 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 video stream, the pop-up alerts
will not appear if that part of the bitstream has already been decoded and is in
the step-back buffer cache (see Explanation of Fatal/Error/Warning/Info
display, page 7-167 regarding the step-back buffer cache). However, the alerts
found will be highlighted in the Alert log view (and if this view is not open, a
warning is given that there are Alerts occurring) - see Explanation of
Fatal/Error/Warning/Info display, page 7-167.

NOTE. For some Alerts, extra information is provided about the section of the
video which has generated the error, and the standard concerned if it is standard-
specific. See General codes used in Trace Files and Alerts, page 8-1 for detailed
information

Alert levels

There are 4 different levels of Alerts: ‘Fatal’, ‘Error’, ‘Warning’ and 'Info’ (in
order of decreasing severity). See Explanation of Fatal/Error/Warning/Info
display, page 7-167 for a description of each of these.

NOTE. The ‘Fatal’ alert is always set (and cannot be switched off).
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NOTE. Each time a video stream is opened in MTS4EA, the alert level is set to
‘Info’ (the strictest) and all Alerts are reenabled.

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.)

When an Alert is triggered a message box appears: at the same time, video
decoding is suspended.

The message box will provide the user with the reason that the video decoding has
been interrupted - see Explanation of Fatal/Error/Warning/Info display,
page 7-167.

Explanation of Fatal/Error/Warning/Info display

Information at top of alert pop-up.

Alert ID number (allocated by Field in the Error description (with
MTS4EA: used here and in bitstream with the value found and
'Alerts - Configure' error allowable length for the
field, if appropriate
Ner (T e )
type Warning 1 ¥eo Object Plane
MWAARMIMNG: modulo_time_base is zero after vop_time_increment is reset
at position Dxc38e (dec. 50062, bit 3 SeCtlon Of
Icon for a bitstream syntax
'Warning' alert where error
type Summary

The first bit of the field
at the position

v (7=left-most bit;
O=right-most bit):

™ Skip this Wamninglonly in future
more k
l(jetalls ™ Skip ALL Waming|alerts in future see section 8.1.3
bE’/OI/V) Abart ‘ Pause Continue ‘

Byte position in the bitstream where the error was found: 0x...is the hexadecimal
address, '(dec...)' the address in decimal.

NOTE. For bitstreams which contain B-VOPs/B-frames, it is VITAL to understand
that the pop-up alert relates to the DECODE frame number, not the displayed
frame number - see Explanation of Fatal/Error/Warning/Info display, page 7-167
for more information.
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NOTE. 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 O the least. This means that bit 7 is the first bit in
each byte of the bitstream.

NOTE. 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 which are simply
bit-patterns: they do not have a direct numeric value.

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.

See General codes used in Trace Files and Alerts, page 8-1 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 Summary Tooltip Ctrl+U,
page 7-57 for a detailed explanation of the fields and data provided.

Warning 33001: modulo,time_base is zero

o warhing Wideo Object Plane
Note: this is the address WARMING: modulo_time_base is zero after vop_time_incremert is reset

of the first bit in the at position Oxc38e [dec. B00E2), bit 3

frame/VOP, not the \
\mmar}l

address of the error

92w 250

In this example, the exact
time of the error cannot

be determined as the —" | 3 aﬂ\;?:D
error occurs during the P no. f\,
decoding of a frame/VOP
header I Skip this Warning only in future /
I Skip ALL “Waring alerts in future
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Decode/display frame/VOP numbers in bhitstreams with B-frames/B-VOPs. The pop-up
alert displayed relates to the warnings, errors, etc that MTS4EA finds during
decoding of the video.

This means that for bitstreams which contain B-frames/B-VOPs (where the decode
order is different from the display order) it can appear that the pop-up 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.

As an example:

- order of data in the bitstream, i.e. the decode order:

Decode frame number 1 2 3 4 5
Frame type I P B B P
Error occurs in frame a ] C d e

- order of data in displayed:

Display frame number - 1 2 3 4 5
Frame type - I B B P P
Errors displayed in frame - lap ¢ d - e

Note: frame display delayed by one i‘rame

In the diagrams above, 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.
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If this has happened, text in a yellow warning rectangle will appear in the pop-up
Alert:

Decode Warning 33015: VOV overflow x|

W arning Yideo Object Plane
& iden Complexity Yerifier model haz overflowed by 138.0 MacroB s at =

time 0.000z. The avertlow occurred dunng the decading of frame 2,

bitztream pozition Oxlc0d [dec. 7172]. The total WO buffer occupancy
iz 594.0 MacroBs and the masimun limit iz 396.0 MacroBs. WO -
parameters were derived fram profile_and_level indication in ;I

Surmmany MOTE: display v=. decode order

e 352 x 288 =
Stream size (kBytes) BE5)
till=nd Oc001c04 (dec. 7172) bit 7
Time (zece) EUNEX
WVOP type [2{e] [N {el —
VOP no. §E]
Decode VOP no. e

[ Skip this Warning only in future
[ Skip ALL “Waming alerts in future

Abork I FPauze Continue Goto -

The difference in decode versus display order:
= can occur in any bitstream which has B-frames/B-VOPs;

®=  and can happen in any frame/VOP in the bitstream concerned, where the
frame/VOP is not 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.

Pop-up alerts when seeking forwards/backwards through data in the step-back buffer
(cached). When the video is decoded, pop-up alerts may occur. The results of the
decoding are stored in a cache, the 'Step-back buffer' - see Decoder options..., page
7-44 for more information.

It is possible to step forwards/backwards over the frames where these alerts occur.
To avoid a continual repetition of the pop-ups (and potentially many such alerts
appearing), the pop-up alerts are not displayed when seeking forwards/backwards
in these situations.
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If one or more pop-up alerts would have occurred, then this is indicated in one of
two ways:

= either, there is a pop-up message, at most once per seek forwards or
backwards:

MTS4EA

b

9P The current frame has been retrieved From
x,.,:/ the step-back buffer, but alerts were generated
when this Frame was first decoded, The relevant
alerts have been highlioghted in the alert log view,

Do wiou wank bo goko the alert log view now?

Mo

= or, if the Alert log window is open, then the alerts that would have popped-up

are highlighted in the Alert log window (see Alert log L , page 7-178 for
more information).

JRT=IEY

=l

Level | jin] | Class | Title | Decode | Display | Address (bytes) |_[;|
AWarning 33015 Video Object ... WCV overflow 111 110 0x0357a6 bt
Q'Warning 33015 Video Object ...  VCV overflow 112 111 0x035a44 i
ﬁw.arning 33015 Video Object ...  WCV overflow 113 112 0x035c71 b
ﬁw.arning 33015 Video Object ...  WCV overflow 114 117 0x035f6c Y
L\,Warning 33015 Video Object ...  WCV overflow 115 114 0x037033 i
L\,Warning 33015 Video Object ...  VCV overflow 116 115 0x037305 \
BWarning 33015 Video Object ... WCV overflow 117 116 0x0375¢cc bt
AWarning 33015 Video Object ... WCV overflow 118 11 0x037898 L
QWErning 33015 Video Object ... WCV overflow 119 118 0x0391c2 .
ﬁ\"a’arning 33015 Video Object ...  WCV overflow 120 119 0x039515 L
ﬁ\“a’arning 33015 Video Object ...  WCV overflow 121 120 0x033835 .
L\,Warning 33015 Video Object ...  WCV overflow 122 125 0x035b3f i
L\,Warning 33015 Video Object ...  VCV overflow 123 122 0x03abbe X
BWarning 33015 Video Object ... WCV overflow 124 123 0x03aec? i
AWarning 33015 Video Object ... WCV overflow 125 124 0x03b140 B
4 | B

| Total: 125alerts | Al alerts shown v
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Check box options.

Tick/check this box to
not get an alert for this
specific Warning only
(but other 'Warnings',
‘Errors' and 'Fatals’ still
trigger an alert)

Tick/check this box to
not get an alert for any
'Warning' level alerts
(‘Errors' and 'Fatals' still
trigger an alert)

Abort, Pause, Continue.

'Abort' stops the
decoding immediately, at
the end of the current
alert, and enter 'stop'
mode

Warning 33001: modulo_time_base is zero

Warhing Yideo Object Plane

WARMNING: madulo_time_base iz zera after wop_time_increment is reset
\at position Oxc38e [dec. BO0BZ), bit 3

Surnmary

|2

[~ Skip this W arning only in future
™ Skip ALL \Warring alerts in future

Warning 33001: modulo_time_base is zero

‘Warning Wideno Object Plane

:WAF!N'I'NG: modulo_time_base iz zero after vop_time_increment iz reset
\at position Oxc38e [dec. BO0E2), bit 3

Summary
352 % 288 25
BOG
0x00c38a (dec. S0058) bit 7
after 0.550
v

I Skip this W arning only in future
I Skip ALL ‘Warning alerts in future

\ Pause Continue Goto
- N

'‘Pause’ keeps decoding
to the end of the current
frame/VOP and then
enter 'stop’ mode

=]

' "Continue' decoding
normally (and keep
playing, in normal, fast
or step modes)

HINT. ‘Abort’ can also be done by pressing the 'Esc’ (escape) key.
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Goto hutton. This takes the focus to the position in the selected view which
corresponds most closely to the location of the error. See Synchronized
views/navigating the views, page 7-6 for more information.

Hex
dalert log
'@' Mavigatar

In these views, selecting Goto takes the focus to the following locations:

View Location taken to

Video If the error can be the MacroBlock containing the error
located to a particular (highlighted with a yellow/black dotted
MacroBlock square)
If not (i.e. the errorisina | the top of the frame which immediately
frame header or file follows the error, indicated by a yellow/black
header) dotted rectangle around the first row of

MacroBlocks

Hex The byte where the error is

Navigator The frame containing the error or the frame which immediately follows the
error (if the error is in a header)

Buffer The frame containing the error or the frame which immediately follows the
error (if the error is in a header)

Trace The syntax element in the Interpret or Parse bitstream file corresponding
to the location where the error has been found

Structure The syntax element corresponding to the location where the error has
been found
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Description of Alert levels

Fatal. A Fatal error occurs when there is something encountered in the bitstream
which cannot be decoded by MTS4EA.

This selection cannot be switched off, and of course, the decoder cannot continue
after a Fatal error.

Fatal errors in MTS4EA are commonly caused by:

= severe errors in the syntax of the bitstream, which make it completely
unintelligible to MTS4EA , or

= options being selected in the video bitstream that are not yet supported by
MTS4EA.

For example, the Fatal error below was caused by the OBMC flag in an MPEG-4
bitstream being set (on), i.e. 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 13018: OBMC unsupported

Fatal “izual Object

LInsupported options : DBME. Unable to continue]

Surnmary

|*

before WOP 1

= hefare WOP 1
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Errors. When this item is selected/checked, 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 [Z|

Errar General

Imvalid MCBPC_P value=0x0 ; mav len=13, len=1
\at bitstream pozition 0xc9HE (dec. B27382) bit start 7

Surnmary
352 % 266 25
5 808
TS oxicocts (dec. 826515) kit 5
i after 21 .979
2 P Fratme
w

Warnings. When selected/checked, this item will provide a number of warnings
which 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 give rise to such warnings.

(The example below in an H.263 stream)

Warning 31751: PSUPP being sent

Warning Picture Layer

EF-'SUF'F"'heing zent [annex L] ignored
\at position 0x6 [dec. B] bit 5

Surnmary

|

MTS4EA Compressed Video ES Analyzer User Manual 7-175



How to Use the MTS4EA

7-176

Infos. When checked, this item will provide information pop-ups 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, or

= it is felt that additional information would be useful.

Configure Alerts B

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 over-rides 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 not 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,
page 7-185.

= 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 in Status bar indication of Alert status,
page 7-185.

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 is planned for future versions of MTS4EA.
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Enable/disable specific alerts.

Alert configuration

AEnE

Ok

+-[] 1] MPEG-4

Cancel

Enable all

EELLD

Dizable all

This displays two folders at the top level:
= 'General' alerts, which can apply irrespective of the standard concerned

= a'standard folder', i.e. MPEG-4', '"H.263' or 'H.261' which contains alerts
specific to the standard concerned

The '+ next to each folder can be clicked to reveal lower levels:

Alert configuration

+ fe | General
-1 [ MPEG-4
S (L7 Wisual Object Sequence
@ 13001 Fatal Profilelevel reserved
e 23022 Emar: Reserved video formz
e 23023 Emar: Reserved colour_prim:
0 23024 Enor: Reserved transfer_che
° 23025 Emar: Reserved matriv_coeff
Q 23037 Emor: Missing user data
l\, 33009 arming: visual_object_sequ
@ (L7 Widea Object Layer
(L7 Wisual Dbject
(L] Video Object Olane
] [C] Group of VOPs

][ [F]-[E
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Elements of the Alert configuration window.

NOTE. This is used to configure the individual alerts: note that even if an alert is
enabled here, if the overall alert level is set higher then the alert will not trigger a

Pop-up.

Icons for 'Fatal' 'Error’
and 'Warning' alerts

Click '+' to expand /
collapse a folder

Alee® configuration

= Click to
- [ (3 MPEG-4 enable all
Some alerts - 5] (3 isuel Dbiggh@equence St alerts
@ 13 atal: Profileslevel reserved Enabisail

dlsabled: : 2 Error. Reserved video_format

indicated by ‘ O ° 23023 Error: Reserved colour_primaries i
| 0 23024 Error: Reserved transfer_characteristics C||Ck to

greyed_OUt O o 23025 Error: Reserved matriy_coefficients dlsable a”

thk bOX O 0 23031 Error: Missing user data

[ 2B 33008 waming: visual_object_sequence_end_cade missing alerts

| (273 Video Object Layer

| |27 Visual Object

(L] Videa Objecty W

(2 Group of YOPs

Disable all

-l e

Clicking a tick-mark on a folder

enables / disables all alerts below
this folder

Lower level folders
(titles follow structure
of video stream)

Alert log al

The Alert log keeps a list of the pop-up alerts that have occurred during the
decoding of the bitstream concerned:

A Alert Log: MPEG4 Example - Space

W

Level (o] Class Title Decode | Display | Address (bvtes) | Details

°Error 23042 ¥ideo Object Layer  Msthod 1 qua... <1 <1 0x000011 Errar: quant_type is'1' at position 0x11 {dec. 17, bi
L\Warnlng 33001 Video Object Plane  modulo_time_... 14 14 0x006186 WARNIMG: modulo_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_... 26 26 0x00F3be WARNING: modulo_time_base is zero after vop_time
AWarning 33001 Videa Object Plane  modulo_time_... 39 39 001 aded WARNING: modula_time_base is zera after vop_time
LWarning 33001 Video Object Plane  modulo_time_... 51 51 Ox028cec WARNIMNG: modula_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_... &4 B4 0x039371 WARNIMNG: modulo_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_... 76 76 0x0448b5 WARNING: modulo_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_... &9 a9 0x051a5F WARNING: modulo_time_base is zera after vop_time
< I -

Total: § alerts All alerts shown
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Alert log window icons and column titles.

Alert filter icon Y

See Alert log =, page 7-178.

Dwu-
Configure alerts icon &~

Clicking on this icon opens the Alert configuration dialog box - see Configure
O
Alerts =~ page 7-176.

Note that 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 Alert log =, page 7-178.
If this icon is grayed out, it can be enabled by selecting any alert that is shown.
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 concerned: see the
screenshot above which shows an error in the "Video Object Layer' and 7 warnings
in the 'Video Object Plane' within the MPEG-4 bitstream concerned.

Note that the classes vary with the video standards.

Title

The title assigned to this error type.

Decode

The number of the decoded frame where this error has been found.

See Explanation of Fatal/Error/Warning/Info display, page 7-167 for more
information on decoded versus displayed frame numbers, in bitstreams which
include B-frames/B-VOPs.

NOTE. If '<1' is displayed, this means that the error has occurred before the
decode of the first frame, i.e. the error has occurred in the header.

Display
The number of the displayed frame where this error is shown.

See Explanation of Fatal/Error/Warning/Info display, page 7-167 for more
information on decoded versus displayed frame numbers, in bitstreams which
include B-frames/B-VOPs.

NOTE. If '<1' is displayed, this means that the error has occurred before the
decode of the first frame, i.e. the error has occurred in the header.

Address (bytes)

The byte address in the bitstream where this error has been found.

NOTE. For video bitstreams which have been extracted from container files (e.g.
MP4 files, 3GPP files, MPEG-2 Packet Streams) then this address is the byte
address in the extracted video stream, not in the overall container file.
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Details

This is the description text that is shown when the pop-up alert concerned is
displayed.

Showing/hiding alerts (alert filter). In some cases there can be hundreds or thousands
of alerts. It can be that these are 'known issues' and therefore the user does not
want to list these in the Alert log window (as these would clutter the window
unnecessarily).

Therefore the alerts that are shown in the Alert log window can be filtered: the
filtering is based upon the setting of the alert pop-up enable in the Alert

™, page 7-176 regarding the Alert

configuration (see Configure Alerts ®

configuration dialog box):

= if'the filter icon is out ¥ then all alerts are shown regardless of whether or
not they are enabled for a pop-up alert:

A Alert Log: MPEG4 Example - Space

ry
Level b} Class Title: Decods | Display | Address ibytes) | Details

oError 23042  Wideo Object Layer  Method 1 qua... <1 <1 0000011 Errar: quant_type is '1' at position 0x11 {dec. 17, bi
AWarning 33001 Videa Object Plane  modulo_time_... 14 14 0x006156 WARNIMNG: modula_time_base is zero after vop_time
L\Warnlng 33001 Video Object Plane  modulo_time_... 26 26 0x00F3bE WARNIMG: modulo_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_... 39 39 0x01adcd WARNING: modulo_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_,.. 51 51 Ox028cec WARNING: modulo_time_base is zera after vop_time
AWarning 33001 Videa Object Plane  modulo_time_... 64 64 0x039371 WARNIMNG: modula_time_base is zero after vop_time
LWaming 33001 Video Object Plane  modulo_time_... 76 76 Ox0448bS WARNIMG: modulo_time_base is zero after vop_time
L\Warning 33001 Video Object Plane  modulo_time_... 89 a9 0x051a5F WARNIMG: modulo_time_base is zero after vop_time
< >

Total: 8 alerts All alerts shown

= if the filter icon is pushed in ¥ then only those alerts that are enabled are
shown:

& Alert Log: MPEG4 Example - Space

=

Lewvel jis] Class Title Decode | Display Address (bytes) | Details

°Error 23042 Video Object Layer  Method 1 qua... <1 <1 0000011 Error: quant_type is ‘1" at position 011 {dec, 17), bi

4 k-
Taotal: & alerts 7 alerts hidden

MTS4EA Compressed Video ES Analyzer User Manual 7-181



How to Use the MTS4EA

7-182

(In this case, 7 alerts are hidden out of the total of 8 alerts)

The Alert log filter can also be switched on/off by right-clicking and selecting the
option from the pop-up menu.

NOTE. When the filter icon is grayed out, this is because all the alerts are enabled
for display, so that there are no alerts to filter out (that is, there are no alerts not
to show).

View details of the alerts. This can be done in a number of ways:
= double-clicking an alert in the Alert log window;

= selecting an alert by single-clicking an alert, then right-click to get the pop-up

menu, then click E’View alert details';

= selecting an alert by single-clicking an alert, then clicking the icon E

When this is done, a display is shown very similar to the original pop-up alert
display:

Decode Warning 33001: modulo_time_base is zero

W arning Wideo Object Plane

WA RMING: modulo_time_base iz zero after wop_time_increment iz reset
at position 0x6186 [dec. 2496E], bit 3

Summary
a o 352 % 288 A
T o061 62 (dec. 24562) bit 7
i 040

PO =
W

-

-

Cloze | Goto
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Alert highlighting when seeking forwards/backwards through video in the step-back
buffer. MTS4EA buffers video (and the data associated with each video frame) in a
'step-back' buffer or cache: see Decoder options..., page 7-44 for more
information.

When stepping backwards/forwards through video which is held in the step-back
buffer, to avoid continually having known alerts appearing (which then require to
be cleared or skipped) MTS4EA simply highlights the alerts relevant to the area
being skipped in the Alert log. For example, if skipping forward 100 frames and
there would normally 5 pop-up alerts during the decoding of the 100 frames, then
MTS4EA will highlight the 5 alerts concerned in the Alert log (unless the alerts
have been skipped and are therefore hidden in the Alert log, as indicated by the
status bar of the Alert log).

An example of the highlighting of alerts is shown below:

=
=l

Level | jin] | Class | Title | Decode | Display | Address (bytes) _[d
L\,Warning 33015 Video Object ...  VCV overflow 111 110 0x0357a6 \
BWarning 33015 Video Object ... WCV overflow 112 111 0x035a44 b
AWarning 33015 Video Object ... WCV overflow 113 112 0x035c71 b
Q'Warning 33015 Video Object ...  VCV overflow 114 117 0x035fac i
ﬁw.arning 33015 Video Object ...  WCV overflow 115 114 0x037033 b
L\,Warning 33015 Video Object ...  WCV overflow 116 115 0x037305 i
L\,Warning 33015 Video Object ...  WCV overflow 117 116 0x0375cc i
L\,Warning 33015 Video Object ...  WCV overflow 118 121 0x037598 i
BWarning 33015 Video Object ... WCV overflow 119 118 0x0391c2 .
AWarning 33015 Video Object ... WCV overflow 120 119 0x039515 L
Q'Warning 33015 Video Object ... WCV overflow 171 120 0x039839 .
ﬁw.arning 33015 Video Object ...  WCV overflow 122 125 0x03%b3f i
L\,Warning 33015 Video Object ...  WCV overflow 123 i22 0x03abbe b
L\,Warning 33015 Video Object ...  WCV overflow 124 123 0x03aec? i
L\,Warning 33015 Video Object ...  WCV overflow 125 124 0x03b140 s
4| | B

| Total: 125alerts | All alerts shown v

If the Alert log is closed, then MTS4EA displays a warning, as below.

MTS4EA X|

9P 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 you veank bo goto the alert log wiew now?

Mo
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This is displayed once only for all the Alerts between the relevant frames.

Right-click pop-up menu. The functions available in the Alert log can be selected by
right-clicking and selecting the function from the pop-up menu:

[ view alert details, ..

Enable alert

B Configure alert. ..

5 Filker alerts

Goto view r

4m Svnchronise views

The functions of this menu are:

O View alert details...

See Alert log ., page 7-178.
Enable alert

An individual alert can be enabled or disabled by clicking on this menu selection:

[ wiew alert details. ..
Enable alert

B Configure alert. ..

5 Filker alerts

Goto view *

4m Svnchronise views

Alert disabled

0 wiew alert details. ..
v Enable alert

B Configure alert, .

GEoto view ¥

#m ynchronise views

Alert enabled
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HINT. This allows the individual alert concerned to be enabled/disabled from this
menu, without having to open the Alert configuration dialog box.

8- Configure alert...

O
See Configure Alerts =, page 7-176.

% Filter alerts

See Alert log =, page 7-178.
Goto view

See Synchronized views/navigating the views, page 7-6.

4= Synchronize views

See Synchronized views/navigating the views, page 7-6.

Status bar indication of Alert status
The status bar displays the status of the alerts.

NOTE: one/fmare Alerts disabled [ al | Disabled:1 | 0007 g
Overall alert level enabled, i.e. Number of specific
- ‘Al = all levels incl. Infos alerts disabled
- ‘Warning = Warnings, Errors

Fatals

- ‘Error = Errors & Fatals
- ‘Fatal' = Fatals only
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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'; or

= one or more of the specific alerts have been disabled;

then the status bar changes as below.

Overall alert level: 'Infos' disabled (all other levels enabled)

_A

| Warning | Disabled: 0 | 0001

Overall alert level: 'Warnings' disabled ('Errors' and 'Fatals' enabled)

MOTE: onefmore Alerts disabled | Error | Disabled:0 | 0001

Overall alert level: 'Errors' disabled

_A

NOTE: onefmore Alerks disabled | Fatal | Disabled:0 | 0001

Overall alert level 'All' but one/more specific 'Warning' alert disabled

MOTE: onefmore Alerts disabled LAl | Disabled: 1 | 0001

Overall alert level 'All' but one/more specific 'Error' alert disabled

MOTE: onefmaore Alerks disabled All | Disabled: 5 | 0001
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Window Menu

3 MTS4EA - [MTS4EA1]

FccH|w|<]# « a1 | coscade B
B B e m Y | Tile Harizankally I
Tile Wertically B

Arrange Icons

Close all

Toolbars 4
|7 Skatus Bar

Yideo scale 4
Hexiew settings 4
Graph view settings 4

4= Svnchronise views

v L MTS4EAL

The commands on this menu are typical of a standard Windows application, such
as arranging windows; list of open windows.

Cascade, Tile, Arrange Icons, Close All

These function as per standard Windows commands:

= 'Cascade' arranges the open windows in a 'cascade':

3 MISAEA - Hex: MPEGA Example - Window Car

Ele By Quelay Anavss fert Windwr bl

REE w oA meprwem . P - T e ®rOom G
MEEEQ .=

1
1

sesmaas
2282222
enossng

RE028E
REER2RN

Hroamsoas
s
o
>
=
-

2
o
2
x
o

]
1]
i ]
f

(R T fa=t frd=t=t=tpey

-
s

HEF
IREESER

jesmsmeamenasssoc

=

IECSEEEnESe85E

Begoaag
;mﬁcﬂécﬂ ] B
IBIRERZ

HOTE: rnfimrn Alerts diedd A Disobledt: 2
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= 'Tile' arranges the open windows in tile fashion:

D MTSAEA - Hex: MPEGA Fxample - Windaw Car FER
[Ty
S T - [ i elEs *am @

11 Hex: MPFGA Fxample - Window Car  [Z)[01)[) |5 Staustures MPEGH Example - Window Car - [0/%| I

F Bn ¥ Hex ¥ ASCH |Autn = Dytes parine |g MPEG-4 Elemenkary Sream = (00000000 - (rel008ACFS] 33 A
¥ ESnode w bytes

T T SO T % e

00008 11110010 0000DR0D F2 00 5 5 oy w (00000000 - 0=00000008] 4 bt

00005 DOOOOOOO OODDOOOL 00 01 5 E5 ks m [Q0000000s « (:00000011] 17 Erpbes

# 3 node = 200 vOPs: [(x0000001f - 0x00058ME) 363737 £

= L5 hods = [CD0000000 - (00000005 ] 5 tytas

# E5node = [CaO0mO0s - (aOooooans] 5 bytes

# E5node = (000000, - (aOo0ooane] 4 bytes

* E5node = [ad000000e - GrdG00001F] 17 bytes

1 Lo puaivrtons o shomarn hanacher
I vbv_paiametens

7 e ] _beved_rke:abiom
I video_chiecl_type_irccation

b acd Sivedn Pariln A avenl >

= 'Arrange Icons' lines up the windows when they are minimized;

= 'Close All' closes all windows in MTS4EA.

Toolbars

In the example below, the 'Main' and 'Views' toolbars are shown, but not the
'Interlace' and 'Difference’ toolbars:

|7 Main
|7 Views
Interlace

|7 Visual Difference

. MB tooltip Ctrl+M
Summary tooltip  Cirl+U
ME types key

Main toolbar. When selected (which is the default setting), the Main toolbar is
displayed with the icons visible. This is indicated by the tick in the Window menu.
When not selected, it is hidden.

At various times, some or many of the toolbar buttons are grayed out, indicating
that they are disabled, when the particular button cannot be used as the function
concerned cannot be active at the time.

See Icon Toolbars, page 7-196 for more information.
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Views toolbar. The Views toolbar is shown by default. See Icon Toolbars,
page 7-196 for more information.

Interlace toolbar. The Interlace toolbar is not shown by default: it is always
switched on when a stream which is interlaced (or could be interlaced - in
H.264/AVC this may not be known until later in the stream) is opened.

See Context-sensitive Toolbars/Tooltips, page 7- 201 for more information.

Differences toolbar. The Differences toolbar is now shown by default: it is not
shown until 'Visual differences' is enabled on the 'Overlay menu. See Visual
difference, page 7- 93 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, page 7-206
for more information.

Video scale

Best Fit
25%:
S50%

*  100%
200%:
$00%:
B00%:

Fit: to window

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.
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Percentages. These set the video displayed to the relevant size in the video
window.

If the selected size means that the video is larger than the window size available,
then a section of the video window will be displayed, with scroll bars:

% H.264/AVC Example - Grenadier Guards M=
.

[£€

(In this example, zooming in to an interlaced bitstream: this is why Interlace
artifacts are visible and the MacroBlock selection is two MacroBlocks high)

When MTS4EA starts, it is set by default to 100% or 1:1 - that is, the video
displays at its actual size with one screen pixel equalling 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.
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HexView settings
B MTS4EA - [Hex: MPEG4 Example - Window Car] X
Eﬁile Flay Overlay Apalysis Alert BUELGEETN Help - |8 x
E =] W Coscade m|E g @)
] @ . 0 Tile Horizontally
Tile Vertical
M Bin ¥ Hex W A5CI [aute =] ddiess v| @ Hex © Dec
Arrange Icons
00000 00000000 00000000 0oC - ¢ 0 00 01 BO F2 00 -~
looooe oooooooo oooonool 1oy Cleseal 0 01 BS OB 00 00
0000C 00000001 00000001 000 101 00 00 01 20
00012 00001000 11001000 100  Taobars » & C3 88 80 OF 50 P
00018 10110000 01000010 010 - . o 0 42 41 60 C2 30 Ba 0
0001E 01111111 00000000 pog'v =2HamsBar F 00 00 01 Bé 10
00024 01100010 00011001 000 - 219 05 1E E1 D9 b
00024 00100101 10110100 011  Yideo scale *»E B4 64 5D CF S5E % d] °
00030 00011011 11100111 100 . DE
00036 11110000 11100011 111 as vl ShowASCIL - 1oc I
0003C 00111101 01010010 100  Graph view settings ¥ v Show hex FD =R
00042 11011010 01011111 010 ) 87 _Xw
00048 11100111 10100100 111 .. Synchronise views b Show binary s =
0004E 01100110 11011101 110
00054 11011001 01000101 110 o TR
D005& 00100111 11101101 1pg LMPEGH Example - window Car 7 ED 90 E9 aD ¢ L
00060 10101110 10100011 001 v 2Hex: MPEG4 Example - Windaw Car E 43 32 SF 16 & 1
00066 01111011 10011001 010 3 Structure: MPEGH Example - Window Car B 99 50 3B ED G
0006C 11011011 00111001 101 4 guffer Analvsis: MPEGH Example - Window C. E 39 A5 96 DE F
00072 11010110 10100111 100._ 1o o A e e o ™ & 47 83 D5 GE| = d
00078 10110000 01000100 10001011 00101110 00101001 00011011 EO 44 8B 2E 29l.. o
0007E 10110010 10010011 00010001 11010111 00111111 11001111 B2 93 11 D7 3F CF 7

00084 10010101 01100100 00010101 10011001 00010100 10000101 95 64 15 99 14 85 d
00084 00110001 10110010 01101101 10011100 01110001 10011111 31 B2 6D 9C 71 9F 1 m g
000%0 11111011 01111000 10001111 01000101 01001100 10111001 FB 78 8F 45 4C B9 = EL
000%6 11101001 00001000 11011011 00101011 00010101 11001011 E9 08 DE 2B 15 CB +
0009C 10010111 0i1i010i0 11010001 00000001 00111000 11001110 97 6A D1 01 38 CE 4§ 8
00042 10100011 10100010 10010101 01111100 11010011 00011010 A3 A2 95 7C D3 14 |
00048 10001011 10100010 01110001 01110110 00100110 11110110 8B 42 71 76 26 F6 qwée
J00DAE 00101001 01011011 10111101 11011011 10100101 00011101 29 5B ED DB AL 1D [

noneA nntnnnnn Aatnnintt 11011010 111ant1in 111011 nn n111nnii1 20 A°” Ta T B 772 '8 =

Fit hex viewer columns to window width MOTE: onefmare Alerts disabled all Disabled: 2

Below the HexView selection the menu has 4 options:

= Show ASCII

= Show hex

®=  Show binary

= Bytes per line.

Show ASCII, Show hex, Show binary. These options individually switch on/off the
display of the relevant area of the HexView.

They can be switched on/off from either this menu or from the top line of the
HexView window itself, when it is open.
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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 which of the ASCII/hex/binary

areas are visible;

=  When4, 8, 16 or 32 are selected then the given number of bytes are displayed,

and if the display is too wide for the active HexView window then a
horizontal scroll bar is displayed along the lower edge of the HexView

window.

Graph view settings

B MTS4EA - [Buffer Analysis: MPEG4 Example - Window Car]
ﬂ File Play Owverlay Anpalysis  Alert

B E n

Cascade m | i " O

Tile Horizonkally

Tile Wertically
D+ R@++
Arrange Icons
Configuration Close all ) )
: . Video Verifiers
(+ se parameters from stream header
LTS Y ek [E [ .
I~ vbv._parameters - v Status Bar e
[+ profile_and_level_indication ey
™ wideo_object_type_indication Video scale 3
- ] — MY
|Advanced Simple ProfileLevel 2 Hexiew sektings 4
" Use custom parameters = ;
'oom oul
) » 4m Synchronise views .
v ‘ideo Buffer Verifier O Fit range
i li bits 1 MPEG4 Example - Wlndo\:\f Car < (Goko origin
2 Hex: MPEG4 Example - Window Car
wh Buffer size: Bits 2 Structure: MPEG4 Example - Window Car @ H-fis lack.
- - v 4 Buffer Analysis: MPEG4 Example - Window Car @ -fxis lock,
vbv_occupancy: bits 1_6 [ Autascrol
5.6 28 5
o % Move tool
v “ideo Complexity Verifier Time () |, -
easure tool
vov_buffer_size: MacroBs B @ Zoom kool — B
C[ c
voy_decoder_rate: MacroBsds o | M "
< ¥ < ¥
Foint: (6.070 5, 93 %) YEY: 0 over, 0 under WY O over
Zoom-in on graph data MOTE: onefmare Alerts disabled all Disabled: 2
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Below the Graph view selection, the menu has 10 options which control how the
data appears on the Buffer Analysis graph (the term 'Graph view' has been used as
further graphs will be added to MTS4EA, and this menu item will apply to them

all):
Equivalent Function
toolbar
icon
Zoom in (centered on current window)
Zoorn ok Zoom out (centered on current window)
Fit range 0 Fit all data into the visible window
Goko arigin & Goto the origin (time = 0)
%-Axis lack 2 Lock the X-axis when zooming/scrolling/pan
W -hs lock 2 Lock the Y-axis when zooming/scrolling/pan
v Autoscrol Autoscroll the window to follow the video frames
Yo being decodgd .
e & Move the window left/right/up/down
Zaom kol + Measure the values at the center of the '+'
h Zoom in/out - centered at the cursor

See View buffer analysis..., page 7-151 for more detail.

Goto view, synchronize views

See Synchronized views/navigating the views, page 7-6.
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Help Menu
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B MTS4EA - MPEG4 Example - Window Car
File Play Owerlay Apalysis  Alert  Window BEE(E

Bl = m b Help topics F1 II
e @ Al 2 User manual (PDF)

— Tutorials (PDF) I

License manager. ..

About MTS4EA. .,

This menu allows the user to select the following items:

Help topics

Help, organized into topics. This is the help that is displayed when the ‘F1’ key is
pressed or [2] icon on the toolbar is clicked. This Help also includes the tutorials.

User Manual (PDF)

This displays a PDF version of this user manual. This is provided as:
= it is sometimes preferable to use this as a source of Help;

= there is a fully linked table of contents which allows easy navigation through
the whole manual,;

= there are thumbnails of all the pages, which can be useful for navigation
through the manual;

®  jtis easier to print out complete sections of the manual, or further copies of
the complete manual.

To enable the navigation items in Adobe Acrobat, click on the 'Navigation pane'
icon:

Jment Tools

MTS4EA Compressed Video ES Analyzer User Manual



How to Use the MTS4EA

then click on the 'Bookmarks' tab to see the list of topics.

|Bunkmarks\mbnails \Qtatil:-nE \@tur’

See the Adobe Acrobat documentation for details how to navigate through these
views.

Tutorials (PDF)

This displays a PDF version of the tutorials on how to use/get the benefit from
MTSA4EA. It is strongly recommended that the user works 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.

License managetr...

This displays the MTS4EA License manager, including:
= current license status information;
= other possible MTS4EA options that can be licensed;

= option to update the license key.

About ...

This displays the exact version number of MTS4EA and the copyright message,
and allows access to a pop-up which displays the MTS4EA build options.
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Icon Toolbars

7-196

These 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 the functions to play the video, open files, etc;

= Views toolbar, containing the functions to go to the views other than the
video.

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 or many of the toolbar buttons are grayed out, indicating
that they are disabled, when the particular button cannot be used as the function
concerned cannot be active at the time.

= : 2

The only buttons available in the above example are the 'Open video..." and 'Help'
buttons.

For example, when the HexView is opened (see View stream hex... Ctrl+H,
page 7-142) the toolbar buttons concerned with the video files - such as ‘Play’,
‘Forward’, etc - will be unavailable as these are not applicable to the HexView.

Active/inactive toolbar buttons

the (video) 'Stop' button the (video) '1:1' button is
is active (indicating the active (indicating the video is
video is stopped) to be displayed at 1:1 size)
he d| = [ = IVOP I B T R = > N |
B
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Displaying/hiding the Main toolbar

The Main toolbar can be displayed or hidden using the check box on the '"Toolbars'
sub-menu of the Window menu:

Toolbar displayed:

Cascade

Tile Horizontally
Tile Vertically
Arrange Ioons
Close all

|7 Status Bar |7 Views
Interlace

5 [v  Visual Difference

Video scale
HexView settings

Graph view settings » O] MB tooltip Ctrl+m
¥ - Summary tooltip  Cirl+U
,Q'T Synchronise views
MB types key

v 1MPEG4 Example - Window Car |

Toolbar hidden:

Cascade

Tile Horizontally
Tile Vertically
Arrange Ioons
Close all

,7 Status Bar ,7 Wiews
Interlace

5 F Visual Difference

Video scale
HexView settings
Graph view settings » O] MB tooltip Ctrl+M
L summary tooltp  Ctrl+U
lq"? Synchronise views

MB types key
v 1MPEG4 Example - Window Car |
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Moving/'docking'

As standard, the Main toolbar is 'docked' at the top of the window below the main
menu, but it can be dragged from this position to be floating or be docked on any
of the other 3 edges of the main window, by clicking and dragging at this point
(the narrow vertical line at the left edge of the toolbar):

A/

Bl & N = IO i R I = N |

The Views toolbar is normally docked below this, 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

MTS4EA.
Toolbar | Ctrl + Name Description Manual section
icon (see also...)
= 0 Open video... Open a video file Opening a videgfile, 7-5;
Open video...\& Ctrl+0,
7-13;
[ g P Play forward Play a video file (forwards) Play ™ Ctrl+P, 7-38;
[ F Fast forward Fast forward a video file Fast forward B Ctri+F,
7-39;
[ B Blind fast forward Blind fast forward a video file (video blanked) Blind fast forward B
Ctrl+B, 7-39;
[ A Pause/Step forward Pause a video file/advance by one frame Pause/Step forward 1*
(Advance) Ctrl+A, 7-40;
] S Stop Stop playing a video file Stop M Ctrl+S, 7-40;
L] Pause on Frame Pause on a specific frame number Pause On Frame ™4, 7-43:
« shift + P | Play backward Play a video file backwards Reverse play
Ctrl+Shift+P, 7-41;
%] shift + F | Fast backward Fast backward a video file Fast backward ¥
Ctrl+Shift+F, 7-41;
%] shift + B | Blind fast backward Blind fast backward a video file (video blanked) | Blind fast backward %1
Ctrl+Shift+B, 7-41;
=l shift + A | Pause/Step backward | Pause a video file/Step back by one frame Pause/Step backward
Ctrl+Shift+A, 7-41;
T K Skip forward Skip to the next I-frame/forward 'n' Skip forward | Ctrl+K,
frames/forward 'n' seconds 7-42:
= shift + K | Skip backward Skip back to the next I-frame/ back 'n’ Skip backward ¥
frames/back 'n' seconds Ctrl+Shift+K, 7-42:
1 1:1 Set video scale: 'Best fit' or 1:1 Video scale, 7-189;
m W Black/White Set overlay digits to black/white Black/White i, 7-98;
i Y MB Types MacroBlock type overlay MB Types & Ctrl+Y, 7-77;
y E Motion Vectors Overlay the display of motion vectors Motion Vectors 7 Ctrl+E,
7-80;
= M MacroBlock tooltip Open/close the MacroBlock tooltip MB Tooltip 5k Ctri+M,

7-67,
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Toolbar | Ctrl + Name Description Manual section
icon (see also...)
U Summary tooltip Open/close the Summary tooltip Summary Tooltip
Ctrl+U, 7-57;
(2] F1** Help Go to Help topics Help Menu, 7-194
** Note: the 'F1' key is pressed without pressing the 'Ctrl' key
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 Manual section
icon (see also...)
=] V View current Trace View the currently selected Trace file View trace... &2 Ctrl+V,
7-136;
H View stream hex Open the current video stream in the View stream hex. ..
HexView Ctrl+H, 7-142;
R View file structure Open the current video/container file and View file structure...
view the structure in navigable 'tree’ form Ctrl+R, 7-148;
B View video buffer Graphs of VBV/VCV/VMV etc. (depends View buffer analysis...,
analysis upon standard) 7-151;
& Video navigator Show thumbnail viewer of each video Video navigator... @,
frame and basic information 7-49;
e Synchronize views Synchronize all open views Synchronized
views/navigating the
views, 7-6;
L View fidelity Show fidelity analysis View fidelity analysis...
analysis 7-163;
I View alert lo Display log of alerts
& g play log Alertlog =+, 7-178;
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Context-sensitive Toolbars/Tooltips

These are toolbars and tooltips (or sometimes information windows) which 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 as described in Summary and Macroblock Tooltips: moving,
docking, scroll bars, page 7-53.

Interlace toolbar

Combined view  Separated Top field Bottom field

Only one of these 4 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.

Examples of possible video streams where the Interlace toolbar could appear are
(this is not a complete list):

=  H.264/AVC Extended Profile, Main Profile
=  MPEG-4 Advanced Simple Profile, Levels 4 and 5

=  MPEG-2 Main Profile, Main Level.
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Combined 'frame’ view. Both fields are shown together, as a single image, as below:

i

% asp-il-all2.m4w |Z||E|PX_|

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
(because the cursor would be spanning two different MacroBlocks: one in each
field); motion vectors, MacroBlock Types and other overlaid data do not appear.
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Separated fields view. The top and bottom fields are shown separately, one above
the other:

I
Il
Il

X

[% asp-il-all2.m4v

F:00001 -

-

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. For
frame coded MacroBlocks, the MB tooltip and overlays show data relevant to the
frame.
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Each row is shown twice (duplicated) to produce an image to the full image height:

b"-.
[ asp-il-all2.maw

F:00007 ==*

Bottom-field view. As above, but for bottom-field.
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MacroBlock types color key tooltip

This is an information tooltip that appears when the MacroBlock Types overlay is
switched on: its function is to explain the colors used.

This appears when the MB types overlay is switched on (the & icon is active).

HINT. To force undocking of the MB types color key tooltip, hold the <Ctrl> key
while dragging with the mouse

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.

HINT. The MB types color key tooltip can also be switched on again by going to the
'Window' menu, selecting 'Toolbars', then clicking on '"MB types key'.

MB Types Key EI

. Prediction mode viacroblock Sub-macroblock

[E] irtra 4x4 anc 18x16 1 024, 512 0

D Intra inferred [i525

Elrrterlistﬂ P:0-2%P:0-22B:1,4,5 P:0-3;5P:0-3;B:1,4,5,10
(0] irter st 1 B:2,67 B:2,6,7,11

[8] inter tist 0.+ 1 B:3,20,21 B:3,8,8,12

] ter mixe B: 518

[8] inter cirect B:0 B:0

H.264/AVC example

MB Types Key

[8] nrer FORMARD MC+Q
[m] wrerva BACHWARD MC+Q

[8] wreray
=] DIRECT

MPEG-4 example

MTS4EA Compressed Video ES Analyzer User Manual 7-205



How to Use the MTS4EA

Status Bar

7-206

This provides:

= aone-sentence description of each menu item, as the mouse is moved over the
menu item;

= the video 'play' mode (see Video playing mode: restrictions, page 7-6);

= context-sensitive information i.e. the information displayed depends upon the
window type open and the current status of the file within that window.

It is displayed hidden from within the Window menu, in the same way as the icons
toolbar:

Cascade

Tile Horizontally
Tile Vertically
Arrange Icons

Close all

Toolbars 4
[v Status Bar

Video scale 4
HexView settings 4

Graph view settings 4

Q"-'.} Synchronise views

v 1 MPEG4 Example - Window Car

Status bar displayed

Cascade

Tile Horizontally
Tile Vertically
Arrange Icons
Cloze all

Toolbars 4
Status Bar

Video scale 4
HexView settings 4

Graph view settings 4

1".'.> Synchronise views

v 1MPEG4 Example - Window Car

Status bar hidden
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For more information on status bar indications of:
Alert levels, alert warnings, alerts disabled:
MOTE: ongfmaore Alerts disabled | Errar | Disabled':'D_-r ool J

MOTE: ong/more Alerts disabled all | Disabled: 5 | oool

See Status bar indication of Alert status, page 7-185.

Frame range (in/out, etc.):

abled: 0 | 0016 4 abled: 0 GGG ] =bled:0  HEEEE

See Frame range in/out indicator on status bar, page 7-91.

When custom parameters are used for buffer analysis, this is indicated in the status
bar of the main MTS4EA window by the word 'BUF":

BUF | &l | Dis

See Buffer analysis controls: MPEG-4 and MPEG-2, page 7-158 and Use custom
buffer parameters: MPEG-4 and MPEG-2, page 7-159.
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‘Ctrl' Shortcut Keys

All shortcut keys are accessed by holding the ‘Ctrl” (Control) key and pressing the

letter given below, EXCEPT the F1 key:

Ctrl + Toolbar Name Description Manual section
icon (see also...)
mouse Force un-dock Force un-docking of a tooltip -
(e.g. Summary/MacroBlock)
1 1:1 Set video scale: 'Best fit' or 1:1 | Video scale, 7-189;
A i Pause/Step forward | Pause a video file/advance by Pause/Step forward I® Ctrl+A, 7-40;
(Advance) one frame
shift+A -l Pause/Step Pause a video file/Step back by | Pause/Step backward b
backward one frame Ctrl+Shift+A, 7-41;
B [&= Blind fast forward Blind fast forward a video file Blind fast forward [ Ctrl+B, 7-39;
(video blanked)
shift+B %] Blind fast backward | Blind fast backward a video file | Blind fast backward <& Ctrl+Shift+B,
(video blanked) 7-41;
E A Motion Vectors Overlay the display of motion Motion Vectors - Ctrl+E, 7-80;
vectors
F [ Fast forward Fast forward a video file Fast forward B Ctrl+F, 7-39;
shift+F ] Fast backward Fast backward a video file Fast backward <& Ctrl+Shift+F, 7-41;
G Graph enable enable the Graph output Graph enable... Ctrl+G, 7-122;
H View hex Open the current video stream View stream hex... Ctrl+H, 7-142;
in the HexView
K T Skip forwards Skip forwards to the next frame | skip forward ™ | Ctrl+K, 7-42:
type/no. of frames/no. of
seconds
shift+K T Skip backwards Skip backwards to the next Skip backward “ Ctrl+Shift+K, 7-42
frame type/no. of frames/no. of
seconds
M CL MacroBlock tooltip | Open/close the MacroBlock MB Tooltip &k Ctrl+M, 7-67;
tooltip
0 = Open video... Open a video file Open video...&# Ctrl+0, 7-13;
P > Play (forwards) Play a video file (forwards) Play [ Ctrl+P, 7-38;
shift+P « Play backwards Play a video file (backwards) Reverse play L Ctrl+Shift+P, 7-41;
R View file structure View the structure of a video file | View file structure... Gtrl+R, 7-148;
S 52} Stop Stop playing a video file Stop M Ctrl+S, 7-40;
T Trace enable enable the Trace output Trace enable Ctrl+T, 7-102;
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Ctrl + Toolbar Name Description Manual section
icon (see also...)
U Summary tooltip Open/close the Summary tooltip | Summary Tooltip Ctrl+U, 7-57:
V = View current Trace | View the currently selected View trace... B2 Ctrl+V, 7-136;
Trace file
W i Black/White Set overlay digits to black/white | Black/White i, 7-98;
Y B MB Types MacroBlock type overlay MB Types # Ctrl+Y, 7-77;
F1** (2] Help Go to Help topics Help Menu, 7-194;
F3 ** find next in Trace and HexView only View trace... B3 Ctrl+V, 7-136 and
View stream hex... Bl Ctrl+H, 7-142
Shift+F3 find previous in Trace and HexView only View trace... B2 Ctrl+V, 7-136 and

* %

View stream hex... Ctrl+H, 7-142

** Note: the 'F1' and 'F3' keys are pressed without pressing the 'Ctrl' key
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‘Al Menu Keys

All menu selections can be accessed by pressing the ‘Alt’” key and the underlined
letter shown on the menu.

NOTE. The underline only appears when the “Alt’ key is pressed - this behavior is
determined by your Windows setting.

To alter it in Windows XP, go to a blank area of the desktop, right-click, select
'Properties’, 'Appearance’ tab, click the 'Effects’ button,then clear the check
box/check mark next to 'Hide underline keys until | press the
Alt key...'

Command Line/Batch Mode

7-210

This allows MTS4EA to be run in one of two ways:
= command line mode;

= batch mode.

Command line mode

In command line mode, MTS4EA opens with the Windows display as normal but
using the files and flags specified on the command line.

Batch mode

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 and in this
case MTS4EA opens in Windows mode, allows the user to specify a bitstream file
name, then closes Windows mode and goes back to batch mode.

MTS4EA exits automatically from batch mode when the last selected frame has
been decoded.

HINT. Don't forget the "-b" option to run MTS4EA in batch mode (rather than
command-line mode).
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Running MTS4EA in command line/batch mode
To do this either:

= use Windows Start/Run and type in the line, or

= open a command 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
= <filename> is the input video file to be decoded.

Specification of filename (input video file)

The input video filename must be the full filename (i.e. including any file
extension after the ".").

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 hyte streams

Neon Night H.264/AVC Baseline Profile/Level 2 ave_1
Canary Wharf H.264/AVC Extended Profile/Level 3 ave_2

Bus Junction H.264/AVC Baseline Profile/Level 3 ave_3
Grenadier Guards H.264/AVC Main Profile/Level 3 avc_4
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 mp4asp_1
Synthetic MPEG-4 Advanced Simple Profile mp4asp_2
Window Car MPEG-4 Advanced Simple Profile mp4asp_3

H.263 streams
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Demo sequence Standard Filename

Rally (250K) 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

H.261 stream

Conference Room H.261 h261_1

MP4 files

Packet Woman MP4 file containing MPEG-4 Simple mp4fil_1
Profile/Level 1

Piccadilly Circus MP4 file containing MPEG-4 Simple mp4fil_2
Profile/Level 2

3GPP file

Mobile Hands 3GPP file containing MPEG-4 Simple 3gpfil_1
Profile/Level 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

To use these demonstration sequences, the option ‘-d’ is used - see Command

line/batch mode options, page 7-213.

In addition, the following YUYV files are provided for fidelity analysis and visual
differencing with the example streams:

YUV files Use with compressed demo sequence Frame | No. of
rate frames
guards_yuv H.264/AVC Grenadier Guards 25 9
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 Description
(if any)
-a <alertlevel> Alert level, which must be one of the following text strings:
grror
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
MTSA4EA is to be used as the input video file.

The particular demonstration sequence to be used is specified
by the filename as listed in Specification of filename (input video
file), page 7-211 (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 Description
(if any)

-h displays help Window (MTS4EA opens after ‘0K’ is clicked).

i <track ID> 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 then 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 then the last frame in the video
sequence is used.

-m <Size> integer value specifying the maximum trace file size, in MBytes
if -m is not given or the value is set to 0, then there is no limit
on the size of the trace file (other than the available disk space).

-0 <options> the 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 <YUV file> full name of the YUV reference file used for fidelity analysis.
(see also the options -s, -u, -v).

-r <size> header skip of the YUV reference file used for fidelity analysis.
(see also the options -r, -u, -v).

-t <tracefile> full name of the Trace output file.

All Trace outputs from the options below are put in this file, in
the order of the decoded bitstream (e.g. 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 then the trace options below
are ignored.

-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, -v).
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Option | Value Description
(if any)
-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 Sum of Absolute Differences

(see also the options -, s, -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 which holds the
warnings/errors/fatal alerts.

If there are no warnings/errors/fatal alerts then the <error_file>
is zero length.

-y <yuvfile> full name of the YUV output file (format described in Command
line/batch mode options, page 7-213).

Example command line.

An example of a valid command line is:

first frame: unspecified  ‘warning’ YN outpLUt
so frame 1 assumed dertlevd file name
bateh last frame: 13

mode

mtsdea -b -1 13 -a w -y testl.yuvr -t
“D:htest traceshtestl.txt” -o bi testl.midw

Trace file output {in Trace options: parse input
quotes because of Bitstream and filename
<gpace’ in path) Interprat

MTS4EA Compressed Video ES Analyzer User Manual 7-215



How to Use the MTS4EA

7-216

Format of YUV file output from batch mode.

NOTE: the YUV output file in this section is the YUV output resulting from
decoding the compressed video: this is a different file from the YUV reference file
which is used when doing fidelity analysis.

The YUYV file output is ‘raw’ YUV with no headers of any kind: this is the same
format as used by the Microsoft reference encoder reference [7] in Standards
References, page 5-14 and as used commonly by other programs:

no headers of any kind (no file or frame headers)
one byte per sample

progressive scan (not interlaced)

row raster order (top picture row first)

planar YUV 4:2:0 sub-sampled i.e. 4 bytes of Y data for each byte of U data
and each byte of Y data

Y plane values are 0-255 unsigned

U and V plane values are unsigned with a DC offset of 128.
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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 which 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:

(O0x00000000,7) [SC ] {MP4} MPEG-4 Start Code = 0O:
(0x00000004,7) [3C ] {HP4} start code prefix
(0x00000007,7) [WOL] {HMP4} wideo ocbject layer ste
[0x00000005,6) [VO ] {MP4} iz wisual chject ident
[0x00000005,5) [VO ] {MP4} wvisual object werid =
(0x00000009,1) [Wo ] {HP4} wisual object priority
(0x00000004A, &) [VOL] M aspect ratio = 1
[(0x00000004, 2) OL] {MP4}N\yol control parasmeters:
[0x00000004, 1)/ [VOL] {MP4} cMoma format 4:2:0

Three-letter code Standard to which the data
applies (called ‘Standards
specifiers’ below

Explanation of 3-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.
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8-2

3-letter codes for H.264/AVC.

3-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

CAB residual_block_cabac

CAV residual_block_cavlc

SLD slice_data

SMP sub_mb_pred

SEI

BUP buffering_period

DRR dec_ref_pic_marking_repetition
FLP filler_payload

FFF full_frame_freeze

FFR full_frame_freeze_release
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3-letter Code

Syntactic Structure in H.264/AVC

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

SCl scene_info

SEM sei_message

SEP sei_payload

SPP spare_pic

SSC sub_seq_characteristics

SSI sub_seq_info

SSL sub_seq_layer_characteristics

UDR user_data_registered_itu_t_t2

ubu user_data_unregistered

VUl

HRD hrd_parameters

VUI vui_parameters

Where appropriate these are paired together in the form:

[TTT:LLL]

where

=  TTT indicates the top called syntactic structure and

=  LLL indicates the lowest called syntactic structure

which are used to generate the data given in the Trace file.
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3-letter codes for MPEG-4 and H.263.

3-letter
Code

Name in H.263

Name in MPEG-4 Std. section

[SC] Picture Start Code PSC

Start Code6.2, table 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 macroblock6.2.6
[MOV] MVD, MVD,.4 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 standard

3-letter codes for MPEG-2.

3-letter Code

Syntactic Structure in MPEG-2

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
Components

APS additional_pan_scan_parameters
ARW active_region_window
BLK block

CBP coded_block_pattern

CDD content_description_data
CPL coded_picture_length
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3-letter Code

Syntactic Structure in MPEG-2

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

Where appropriate these are grouped together in the form:

[TTT:MMM:LLL]

where

=  TTT indicates the top called syntactic structure and

= MMM indicates the middle called syntactic structure(s) and

= LLL indicates the lowest called syntactic structure

which are used to generate the data given in the Trace file.
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Explanation of ‘Standards specifiers’

The following ‘standards specifiers’ are inserted into the Trace/Interpret, Alerts
and (sometimes) Trace/Parse Bitstream outputs.

These are used to relevant where a particular standard applies uniquely to the data
given.

NOTE. The use of the Standards Specifiers is being removed from this and future
versions of MTS4EA, because the standard concerned is stated at the start of the
parse bitstream/interpret trace file and therefore it is unnecessary to have these

indicators on every line. This applies to H.264/AVC and MPEG-2.

Standard Standard Explanation
specifier

{MP4} MPEG-4 Applies ONLY to MPEG-4
If a Trace or Alert value has an {MP4} label and the video is
not MPEG-4 then this indicates an error in the bitstream
{263} H.263 Applies ONLY to H.263 baseline or H.263+
If a Trace or Alert value has an {263} label and the video is
not H.263 then this indicates an error in the bitstream
{263+} H.263+ Applies ONLY to H.263+. This also is used to indicate the use
of more than one Annex in H.263+
If a Trace or Alert value has an {263+} label and the video is
not H.263+ (for example H.263 baseline) then this indicates
an error in the bitstream
{263 Annex  H.263+ Applies ONLY to the relevant Annex of H.263+
L} If this specifier is present in Trace or Alert outputs and the
Annex concerned has not been used in the video then this
indicates an error in the bitstream

Sometimes, the same bitstream field is used in H.263 and MPEG-4, but is given
different names, and it is not necessarily possible for MTS4EA to produce
different print-outs, for example with MPEG-4 Short Header, which is the same as
H.263 baseline, where different mnemonics are used.

When this occurs, the two standards concerned will be listed in brackets, e.g.
{MP4} or {263}.
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Two examples of this are a section from a Trace/Interpret file (for MPEG-4 Short
Header/H.263 baseline):

[0x0000000E2,1) [WP3E] t.emporal_refe;ence _{HP‘H / TREF (263) = 0; Cumul. skip = 255
{0x00000003,1) [VP3] 1-0O-ssi-dci-fpfr-=s£f (MP4) / PTYPE (263) = 0Ox87

= In this situation if you are working with MPEG-4 the bitstream field at
position 2, 1 is called ‘temporal reference’ but ‘TREF’ (or ‘TR’) in H.263.

= Similarly, the next byte is called ‘PTYPE’ in H.263 (with the bit-fields listed
as parts of PTYPE) but the bit fields are separately in MPEG-4.

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 which 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:

Frst bit in bitstream MTSAEA bit 0 at posifon’ O
=MTSAEA hit 7 {in byte 0]

‘ Bitsream | 0101 1010 0011 1100 | 0100 1000

‘ Byte 0 1 >

‘ Hex value 54 3C 43
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Therefore a bitstream field where the:

= position is 1

= and the bit/bit start is 4

=  and the length is 7 bits

covers the above

bitstream:

Bitstream 0101 1010 00]§1 1100 | 0160 1000
Byte 0 1 2
Hex value 5A 3C 48
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Bitstream Syntax Debugging using MTS4EA

Using the various tools in MTS4EA, bitstream syntax debugging can be quick and
straightforward.

How MTS4EA does syntax checking

MTSA4EA checks for literally hundreds of potential errors to ensure that the
bitstream under test complies with the relevant standard. MTS4EA checks for
errors at multiple levels:

= at the first level, it will check for the presence of a particular allowable
bitstream field (for example, that if the picture size should be specified, that
data consistent with this is present within the bitstream);

= at the 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);

= and 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).

Principal tools within MTS4EA for syntax debugging

There are three main tools for syntax checking:

= the Alerts provided when displaying the video sequence using MTS4EA (see
Alerts Menu, page 7-166); and

= the Trace/Parse Bitstream function (see Trace enable Ctrl+T, page 7-102);
and

= the Trace/Interpret function (see Trace enable Ctrl+T, page 7-102).

Essentially, of the 3 principal tools provided within MTS4EA (Alerts, Trace/Parse
Bitstream and Trace/Interpret):

= Alerts give a summary of all 'levels' of debug (first, second and third, as
mentioned in Bitstream Syntax Debugging using MTS4EA, page 8-9);

=  Trace/Parse Bitstream concentrates on the first and second levels;

= Trace/Interpret concentrates on the second and third levels.
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All three tools are provided so that:
= A quick overview is available (using the Alerts);

®=  You can 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)

HINT. You can open multiple windows in 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.

Procedure for Bitstream Syntax Debugging

8-10

The following is a suggested procedure for getting stared with debugging the video
bitstreams you have generated.

After a period of time, you may 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.

It also means that if you have to Trace out all the data of a whole video sequence
into a Trace file then 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 MTS4EA, looking at the same point as MTS4EA is
showing the video for or has printed out using the Trace out functions.

To use the HexView, see View stream hex... Bl Ctrl+H, page 7-142.

Overview

In general it is better to use the following order:
= Alerts; then
®  Analysis/Trace/Parse Bitstream (with or without the HexView); then

=  Analysis/Trace/Interpret.
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However, for some debugging, it is useful to use Trace/Interpret first and then
Parse Bitstream, if required - it all depends upon the nature of the errors involved.

For each of these steps, follow the procedure given below:

Alerts debugging

1.
2.
3.

Open the video sequence under test (using File/Open video...).
The Alerts level is set to 'All' when any video stream is opened.

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.

If there are Error or Warning messages at this point, read carefully the
message, noting the position (i.e. byte address) and bit position given. (See
Explanation of Fatal/Error/Warning/Info display, page 7-167 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, page 8-11.

d. Ifthere are no Errors or Warnings on File/Open, then Play the video
sequence and see if any Errors or Warnings occur.

a. Ifno errors or warnings occur, then go to Trace/Parse Bitstream
debugging, page 8-11.

If there are Errors and/or Warnings, then stop playing the video; switch on the
Summary Tooltip (see Summary Tooltip Ctrl+U, page 7-57) 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, page 8-11).

Trace/Parse Bitstream debugging

Procedure.

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 Ctrl+T, page 7-102).

Set the Trace filename and the maximum Trace File size (see Trace enable
Ctrl+T, page 7-102).

Set Parse Bitstream on and all other Trace functions off.
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Put 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 then see a Trace out file similar to that given in Trace enable
Ctrl+T, page 7-102.

Search for 'Errors' and "Warnings’ (using the 'Find next' button in the "View
trace..." window).

If there are no Errors or Warnings then it is a higher level error - go to
Trace/Parse Bitstream debugging, page 8-11.

If there are Errors/Warnings then examine the bitstream data and the
mnemonic given on the right-hand side of the trace file and relate this to the
video standard you are using to see if you can understand what is going on.

NOTE. It is very important to understand that the actual 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 will almost certainly be the case with an “Out of Sync’ error.

10.

For example:

= in 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).

Check that there are no elements of a standard being used which 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).

Search for the ‘standards specifiers’ used by MTS4EA, as given in section 0.
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11. Check the 3-letter codes in the square brackets used by MTS4EA and reported
in the trace output, such as “[SC ]”, as given in Explanation of 3-letter codes,
page 8-1, and that the 3-letter code corresponds with the relevant standard
section.

Parse Bitstream example outputs. See also section 0 for more information.

0000 0000 0000 0000 0000 0001 0000 0000 (Ox00000000,7) : MPEG 4 START CODE
0000 QOO0 0000 0000 0000 0001 —-——— ———- [0x00000004,7) @ START CODE PREFIX
0010 Qooo (0x00000007,7) @ VIDESD OBJECT LAYER START CCDE
O-—- (0=x00000008,7) @ RANDOM ACCESS
aooo (0x00000008, 6) ¢ VIDED OBJECT TYPE_INDICATICH
1-—- (0x00000005, 6) ¢ IS CBJECT LAYER IDENTIFIER
ooo1 (0x00000009,5) @ VIDED VERID
ao01- (0x000000059,1) @ VIDED PRICRITY
0001 (0x0000000A, 6) = ASF _ RATIO INFO
. . T s (0x00000004,2) ¢ VOL_FPONTROL PARAMETERS
Bit pattern in bitstream, - -——- {0x00000004, 1) @ CHROMA FORMAT
T H moet @ F— —— 71 ¢ LOW PELAY
first bit left-most |7~ 7T A G
B e e HSE SRR LEE 00E, 5) IECT SHIDE
Tomerope: e s seees Semeseecse 00OO0E, 3) : M . .
0000 0000 0001 1001 ——-= ———= ———= ———g 0x0000000E,2) : nemonic in compression
looo —oom —oos oo —oo- - ———- /% (0x0000000D,2) : standard for the
- - . {0x0000000D, 1) : . "
Starting bit position of the |2~ ——— (0x0000000D, 0 ¢ bitstream field
H H iald | ——— ———- {0x0000000E,7) : VIDEO OBJECT LATER WIDIH
mnemonic bl_tstregrrj field, | =~ 7 \oxtlO00s 2} + MiRkeR Bir
where 7 = first bit in the | -————- - {ox0000000F, 1) ¢ VIDED OBJECT LAYER HEIGHT
byte (Ieft-most) ando= | — — {0x00D00011,4) : MARKER BIT
. N (0x0Op00011,3) : INTERLACED
last bit (right-most) | -——— —___ {0x00p00011,2) : OBNC _DISABLE
______ IAwkrint e e T . oI TE _ERIOET B
Dlisstegmeer: pmes seaes s e . . .
oo e e Byte position in bitstream,
Iommmnns mees s sees SommmeRnEsy hexadecimal T_HAT
0000 1000 T
gooo 1000 (0=x00000013,5) @ INTRAL QUANT MAT
MPEG-4 Example, at start of bitstream
UULY 1111 ==== come cmee coee coee oo [UXUUUDUULYD, %] 3 LNIRK WUUANE DRI

———= —-—= ——— [0x00D00051,4) : INTER QUANT MAT
=== ==== -=— [(0x00000092,4) : CONPLEZITY ESTIMATION DISABLE

Separatlm maka ———————————— (000000092, 3) : RESYNC MARKER DISAELE

inserted b‘y" MTSAEA | arespregrees {0x000000S2,2) : DATA PARTITIONED
0000 0000 0000 0000 0DOO 0001 1011 0110 (Dx0000009%,7) @ VOP_START CODE
O0-= ——— ———= ———m ——m— e ——— [O¥00000097,7) i VOPJCGDING TYPE
=== ==== ==m= mmes meem meem mem= === (0300000097, 5) @ HODWLO TIME_BASE
T (0x00000097,4) @ MARQER BIT

DO0L O-—— ———— ———— ———— ———— ———— ———_ [(Ox00000087,3) : VOP [TINE TNCR
m—= mmem mmem mmem —eem —eee e~ (0x00000096, 6) : WARHER_BIT

lmme mmee seee ssee seee mmee seee seee (Ox0000008E, 51 s Y0P KCORED

D10— ——— ——— e —e— e —— (OX000D

D010 Qo— ——mm ———— ——— e e~ (O00D0 VOP start code

Dll= ==== ==== =m== —m—= m—e me—e — e (0x0000008E, 47 @ Mo L
Dmmm === mmmm e emmm emm o - (D¥00000099,1) @ AC PRED

11—— ——mm ——— e e o~ (OX0O00O00S5,0) : CEPY

0000 Ol-= —=== ==== ==—= === ———— ——— (Ox00000094, 6) : DCT_DC_SIZE
0110 010« ==== ccc= == c=os cs=s e=== (OxO0O0000094,0) : bC_RESID

10-— ——— ——o— ———— ———— ———— ———_ ____ (DX0ODDODZE,1} : INTRA COEFF
Qmmm ———— mmmm e e e e e (DXOO000009C,7) i 2IGN

110= ==== ==== =mm= —mm= —m== me—— =e—— (0x0000009C, §) : INTRL_COEFF

MPEG-4 Example, at start of VOP
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Standard: H.264-AVC, Extended profile-level 2.1
Frame =ize: 352=288
Filesize: 844349 LBytes

D000 D000 memsmmmimne s EEESE (0x00000000,7) : ZERO_BVTE

0000 0000 0000 0000 0000 0001 ———— ——— {0x00000001.7) : START CODE_PREFIY_ONE_3BEYTES

f—— ———— ———— ———— ———— ———— ———— ——_ {0=00000004.7) : FORBIDDEN ZERQ BIT

1l e e o o —_ {0x00000004.6) : WAT_REF_IDC

0011 1—— ——— ———— ———— ———— ———— ——— {0z00000004.4% : WAL UNIT_TYPE

0101 1000 == st ot e e o {0x00000005.7) : PROFILE_IDC

f—— ———— ———— ———— ———— ———— ———— — {0x00000006.7) : CONSTRAINT SETO_FLAG

f—— ———— ———— ———— ——— —— ——— —_ {0x=00000006.6) : CONSTRAINT SET1_FLiG

f—— ———— ———— ———— ———— ———— ———— —— {0x00000006.5) : CONSTRAINT SETZ FL&G
{0=00000006.4) : RESERVED_ZERO_GBITS
{0x00000007.7) : LEVEL_IDC
{0x0000000%.7) : SEQ PARAMETER SET_ID
{0x00000008. 63 : LOGZ_MAY FRAME NUM_MINUS4
{0x00000008.1% : PIC_ORDER CNT_TYPE
{0x0000000%.0) : LOGZ_MAY PIC ORDER_CNT_LSE MIN
{0=00000009.3) : NUM_REF_FRANES
{0=00000009.0) : GAPS_IN FRAME NUM_VALUE_ALLOVE
{0x00000004. 73 : PIC_WIDTH IN MBS_HINUS1
{0=0000000E.6% : PIC_HEIGHT IN MAP UNITS_MINUS1
{0x0000000C. 73 : FRAWE MBS ONLY FLAG
{0x0000000C.6) : ME_ADAPTIVE FRAME FIELD FLAG
{0x0000000C. 5% : DIRECT_GXE_INFERENCE FLAG

f—— ——— ———— ———— ———— ———— ———— —_ {0x0000000C.4) : FRAME CROPPING_FLAG

f—— ——— ———— ——— o~ —— —_ {0x0000000C.3) : VUI_PARAMETERS PRESENT FLiG

1-— ———— ——— —— —— —— _ __ {0x0000000C.2) : RESP_STOP_ONE_BIT

1

Il i e e e e B e e e B e B B R e e R e T A A - PRSP AT TEWWERNT TRRPN RTT

H.264/AVC Example, at start of byte stream

000D 0000 0000 0000 1000 00-- ——-— ———- {0x00000000,7) : PICTURE START CODE
o A {0x00000002, 6) : START CODE

0000 0000 ——-— ——m= ———— ———— ———— ——— e {0x0000000Z,1) : TREF

1 [ e RO {0x00000003,1) : PTYPE: i-O-ssi-dei-fpfr-st
] P O {0x00000004,1) : UFEP

0110 1011 1000 1110 00-— ———= ———— ———— {0¥00000005, 6) ¢ OFPTYPE

0000 0000 l--m ——m= ———— ———— ——mm ——— o {0¥00000007,4) @ MPPTYPE
A P e e {0x00000008,3) @ CPH
e {0x00000008,2) @ UUI

0110 l=m= =m== mmmm mmem e e e {0x00000008, 1) @ PQUANT

Do mmmm mmmm mmmm e s e {0x00000009,4) @ PEI

D11- === —mmm mmmm —mem e e (0x00000009,3) @ MCBPC I

Do mmmm mmmm mmmm e e e {0x00000009,0) @ AIC

0110 ———= ——== ——mm ———— —— e e {0x0000000A,7) : CEPY

D111 === ——== —mmm ——m e e {0x0000000A,3) : COEFF
S {0x0000000E, 7) SIGH

o e S {0x0000000E, 6] : COEFF

H.263 Example, at start of bitstream

Trace/Interpret debugging

Overview. This is the highest level of debugging, where MTS4EA interprets the
bitstream and tries to tie it up with allowable values in the standards.

There are many occasions on which Trace/Parse Bitstream will not give an
error/warning but Trace Interpret will.

For example:

= Parse Bitstream will find a bitstream field and check that it is in the
permissible range of values;

= but Interpret will ensure that the value given is consistent with the rest of the
data in the bitstream.
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There are times when it is best to use both Trace/Parse Bitstream and
Trace/Interpret.

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 Ctrl+T, page 7-102).

Set the Trace File name and the maximum Trace File size (see Trace enable
Ctrl+T, page 7-102).

Set Interpret on and all other Trace functions Off.

Put 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.

Use 'View trace..."' to see the Trace file output.

You should then see a Trace out file similar to that given in Trace enable
Ctrl+T, page 7-102.

Search for 'Errors' and "Warnings' (using the 'Find next' button in the 'View
trace...' window).

If there are Errors/Warnings/Out of Sync then examine the bitstream data and
the mnemonic given on the right-hand side of the trace file and relate this to
the video standard you are using to see if you can understand what is going
on.

NOTE. It is very important to understand that the actual 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 will almost certainly be the case with an “‘Out of Sync’ error.

For example:

= in 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;
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= 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).

Check that there are no elements of a standard being used which 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].

Search for the ‘standards specifiers’ used by MTS4EA, as given in
Explanation of ‘Standards specifiers’, page 8-6.

10. Check the 3-letter codes in the square brackets used by MTS4EA and reported
in the trace output, such as “[SC ]”, as given in Explanation of 3-letter codes,
page 8-1, and that the 3-letter code corresponds with the relevant standard

section.

Interpret example outputs.
information.

{0=00000000,7)
(0=00000004,7)
(000000007, 7)
{0=00000009, &)
(D=00000009, 5)
{0=00000002, 1)
{0x00000004, &)

{0=00K00004, 2)
{0=0 oo0a, 1)
(0x00p00008, 7)
Bitstream position in
bytes, from the start of

the bitstream file,
thexadecimal walug)

See also Trace enable Ctrl+T, page 7-102 for more

[2C ] {HP4)] MPEG-4 Stact Code = Dx 100

[5C ] (MP4) start code prefix

[VOL] {HP4)] video_ckject layer_start 2E}
[V ] {HP4) is_wisual object_ identif

[VO 1 {HP4) v;sual_object_\reriﬂ MPEG-4 standard names
[VD ] {MP4)} visual_object_prierily = for these parts of the
[VOL] {KP4} aspect ratic = 1 i

[VOL] {HPE)} vel control paramsters a bl tstream

[VOL] 4MP&} chroma_ formst 4:2:0

[VoL] oy T =

[VoL]

[von] See 'General codes

[vem) usedin Trace files

[vaL]

[vaL] and Alerts

[WiOL in

—— =
{MF¢)} intra guant_mat
JEEP2} ir:t*:a_cgu.an‘t_ma‘t

non
com

[WoL]

MPEG-4 Example, at start of bitstream

Bit position where the
value starts (7=left-
most; O=right-rmost);

[) [VOL] {HP4) nonintra_guant ast = 16
) [VOL] {MP4) resyne_marker dissble = 0O
£y [VOL] {¥MP4} data partitioned = 0

(DX00000022,3) [GOB] Start of GOB no. OF na.
(000000098, 2) [ME ] ME =0:

[HP4) modulo_time hase

3) [VOP] {MP4} wvop time increment = 2

4y [VOL] {HP4} intra de vie chr = IS5

B no. 0F uBa = 2z
GOE no.= 0

(0x00000029,. 4% THE 1 mchoo 1 = 3

MPEG-4 Example, at start of VOP
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Standard:
Frame size:
File=size:

H. 264-4AVC, Extended profileslewel 2.1
352x288
844349 kBytes

=============s===s==s====s========== Framge=]l ==s======s===s==s=s=s==s===s============
(0=00000000,7) [BSH] zero_byte = 0=00
(0=00000001,7) [BSH] start_code_prefiz_one_3bytes = 0x000001
(0=00000004,7) [HAL] forbidden_zero bit =
(0x00000004.8) [HAL] nal_ref idec = 3 Reference =lice or SPS or FPS
(0=00000004 .43 [HAL] nal_unit_type = 7 Sequence Parameter St (SPS)
(0=00000005,7) [SPS5] profile _idc = 88 Extended profile
(0=00000006.7) [SPS] constraint_setl_flag = 0 May or may not cbey A.2.1 constra:
(0=00000006.6) [SPS] constraint_setl_flag = 0 Hay or may not ocbey 4.2 2 constra:
{0=00000006.5) [SPS] constraint_set?_flag = 0 : May or may not obey A.2.3 constra:
(0=00000006.4) [SPS] reserved_zero_Sbits = '00000°
(0=x00000007,7) [SF5] level_idc = 21 Level 2.1
(0x00000008, 7Y [SPS] =2q paranster_=e=t_1d = 0 (bitstream walues: length=1 bit=, =¢
(0x00000008, 6% [SPS] log?_max_frame_num_minusd = 4 HaxFrameHum = 256 (bitstrean
(0=00000008.1) [SPS] pic order cnt_type = 0
(0=00000008,.0) [SPS] log2_max pic order cnt_lsb minusd = 4 MaxPicOrderCntlsb =
(0x00000009,3) [SPF5] nun_ref frames = 1 (bitstream wvalues: length=3 bits, num_ref_
(0=00000009,.0) [SPS] gaps_in_ frame_numn_walus allowed_flag = 0
(0=00000004.7) [SPFS] pic_width_in_mbs minusl = 21 PicWidthInMbs = 22; PicWidthI:
(0=0000000B.6) [SPS] pic_height_in map units minusl = 8 FPicHeightInMaplnit=s = 9.
(0x0000000C, 7Y [SPS] frame _mbs onlvy_flag = 0 Picture=s may be coded frame= or coc
({0=0000000C,6) [SPS] nb_adaptive_frame_field_flag = 0 Ho switching between frame
{0=0000000C,5) [SPS] direct_8=x8_inference flag = 0
({0=0000000C,4) [SPS] frame_cropping_flag = 0 Frame cropping offset parameters a:
(0x=0000000C, 3) [SPS] vul_paramneters present_flag = 0 Annex E WUI parameters are
{0=0000000C,2) [SPS] rbsp trailing bits = '100°
(0=0000000D,7) [BSH] zero_byte = 0=00
FR=NAANANNT 75% FRSH start ceda meafiv cma Thetase = NeN0000A
H.264/AVC Example, at start of byte stream
(0x00000000,7) [PL ] 4263} PICTURE_START CODE
(0x00000002,1) [VP3] cemporal reference |[HP4) J/ TREF (Z63] = ul. =kip = 25%
(0X00000003,1) [VPS] 1-O-ssi-dei-fpir-sf (MP4) / PTYPE (263)
(Ox000000042,1) [PL ] {263+)} UFEF iz L
(0®00000005,6) ] {263+ OFPTYPE 1= OxX1&235
(0x00000007 ,4) 1 {2634} HAPPTYPE 1= Ox1
[PL ] {2634} Intra
, 1 i3+ roundinggype i=
See'General codes  f Mevwe s1em 12
usedin Trace files 1263 annex I de is on
1 1263 annex F) is on
and .METTS 1 1263 annex I) i on
] {263 annex J) df_wode iz
[PL ] {263 annex 3} ai'J_ln:th i= ol
[PL ] {263 annex T} us=e Annex T i= H.263 Sta‘jda’d names
(0%00000008,3) [PL ] {263+ CPM = O
(0x%00000008,1) [PL ] {263+ PQUANT = Oxd for these parts of the
(0x00000003,4) [VP3] pei =0 bitstream
(Ox00000009,4) [GOBE] Svart of GOF no. 0; no. HEz =
(Ox000000028,3) [HE ] HE =0; GOE= 0
(0x00000009,3) [HE ] mdbps 1 = 3
[HE ] HETYPE = 3
[HE ] chpo (HP4) J CEPC (263) = O3
(0x0000000%,0) [HE ] {263 annex L) alc type = 0
[HE ] chpy (HP4) / CEPY (263) = Oxe
[BLE] MB=0: GOE=0
[BLE] using intra tcoeffs
[BLE] VLC table: Last=1: Run=0: Level=-1: table indsx=58
[BLE] ECB

H.263 Example at start of bitstream
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Appendix A - Decoder Plugins for MTS4EA

Purpose of MTS4EA Decoder Plugins

The MTS4EA Decoder Plugins allow the advanced user to substitute various
elements of the MTS4EA decoder with custom/alternate elements.

There are a number of reasons why the user may wish to do this:

= there are various divergences between the outputs of different decoders due to
rounding errors or different floating-point arithmetic used, as the video
standards do not completely define these. The differences given mean that the
output given by MTS4EA - particularly using the YUV output in batch mode
(see Command Line/Batch Mode, page 7-210) - 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 Decoder Plugins Provided, page
A-4 for an example.

=  sometimes the video standard has errors and differs from common
implementations, and Tektronix is aware that many implementations differ
from the standard in this way. See Decoder Plugins Provided, page A-4 for an
example.

= sometimes it is helpful to be able to use the MTS4EA function within a user’s
own decoder, to guarantee that numerically-identical results are output by the
MTS4EA decoder and a user’s 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
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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

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 MTS4EA. The DLLs are organized in
their own folders.

Where a DLL is not dependent upon a particular video standard then 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.
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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 MTS4EA IDCT DLL

\Decoder plugins\bin\mpeg4\gmc vpGme.dll GMC (Global Motion Compensation)
DLL file

vpGme.exp | }export LIB files to link to
vpGmoc.lib } the MTS4EA GMC DLL

\Decoder plugins\bin\mpeg4\qs vpQs.dll Quarter Sample (QS) DLL file

} export LIB files to link to

vpQs.exp } the MTS4EA QS DLL

vpQs.lib

‘docs’ folder

This contains the documentation for each DLL supplied.
To view the documentation, open the file 'index.html' using a browser.

The API to the DLLs, file lists, structures used, data fields and globals are all
accessed by clicking on the links concerned.

‘include’ folder

This folder contains all the '. h' files which contain the declarations of the interface
for each plugin.

For each plugin, only one include is required: that is for the DLL concerned. 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 which are listed in the ‘include’ folder which are also
needed by the included - h* file will be included anyway within the *_h* file

An example of this is the 'vpldct. h' which includes 'MTS4EA . h'.
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Development Tools, Format for Generating Decoder Plugins

The Decoder Plugins have been written using Microsoft Visual ‘C’ 6.0.
The Plugins are all Microsoft Windows DLLs.

The only versions of Windows supported are given in Software Prerequisites,
section 3.

NOTE. No other development tools or variants to these is supported for the
Decoder Plugins

Use of Decoder Plugins

In order to use a specific Plugin copy it from the plugin folder to the folder where
the MTS4EA executable is (typically C:\Program files\MTS4EA v1.3).

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 which are in the MTS4EA executable folder are the
MTS4EA variants of these.

Decoder Plugins Provided

A-4

idct Plugin

This allows a user to substitute their own IDCT function instead of using the one
provided with MTS4EA.

By using the same IDCT function in MTS4EA and in a user’s own decoder, the
YUYV outputs from MTS4EA should be numerically identical to the YUV outputs
provided by the user’s own decoder.

gs Plugin

The MPEG-4 standard (reference [1] in Standards References, section 5) specifies
the recommended method for calculating quarter sample accuracy predicted blocks
(relating to motion vectors). However, the standard is non-optimal in the way that
these are calculated (for example introducing more rounding errors than necessary)
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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] in Standards References,

section 5), although it is (theoretically) ‘normative’ is one such implementation
which does not actually implement the quarter sample calculations in accordance
with the standard.

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.

MTS4EA uses the version as specified in the standard, and MTS4EA will continue
to track the standard and so will change only if the standard is changed. However,
the user may substitute their own quarter sample Plugin DLL, to use their own or
emulate the one used by Microsoft.

gmc Plugin

This allows a user to substitute their own GMC (Global Motion Compensation)
function instead of using the one provided with MTS4EA.

The Microsoft reference decoder software (reference [7] in Standards References,
section 5) differs from the MPEG-4 standard (reference [1] in Standards
References, section 5) in several respects, for example rounding differences and
differences in coordinate calculations. This means that the results of the YUV
outputs from a Microsoft decoder will be different to 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.

MTS4EA follows the standard: however if you wish 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 with MPEG-4 Normative
and Donated Bitstreams

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, as per Reference [7] in Standards References, section 5

MPEG-4 Normative ISO bitstreams: dated 05/11/2001, as per Reference [9]
in Standards References, section 5

MPEG-4 Donated bitstreams: referred to in section 4.5.8 in document N3067
dated 1999-03-18; streams dated 14/07/2000, as per Reference [10] in
Standards References, section 5

“-n/a-" = “not applicable”
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Bitstreams: Normative IS0

B-2

Stream name Decodes with | Notes
MTS4EA?

vcon-gel -n/a- Interlace not allowed in Simple Profile

vCcon-ge2 -n/a- Interlace not allowed in Simple Profile

vcon-ge3 -n/a- Interlace not allowed in Simple Profile

vcon-ged -n/a- Interlace not allowed in Simple Profile

vCcon-ge6 -n/a- Interlace not allowed in Simple Profile

vcon-ge8 -n/a- OBMC not allowed in Simple, Advanced Simple or
Main Profiles

vcon-gel10 -n/a - Interlace not allowed in Simple Profile

vcon-geit -n/a- Interlace not allowed in Simple Profile

vcon-gel2 -n/a - Interlace not allowed in Simple Profile

vcon-gel3-L1 Yes

veon-gel3-1.2 Yes

vcon-gel3-L3 Yes

vcon-gel14 -n/a- OBMC not allowed in Simple, Advanced Simple or
Main Profiles

vcon-gel16-L1 Yes MS reference software cannot decode

vcon-ge16-L2 Yes MS reference software cannot decode

vcon-ge16-1.3 Yes MS reference software cannot decode

vcon-gel8 -n/a- Interlace not allowed in Simple Profile

vecon-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

vecon-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
MTS4EA?

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

MTS4EA?
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)
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Bitstreams: Donated \ Short Header

Stream name | Decodes with Notes
MTS4EA?

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

jvc023.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)

B-4
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Bitstreams: Donated \ P-VOP

Stream name | Decodes with Notes
MTS4EA?

hit001.m4v Yes Some visible errors e.g. frame 1, GOB 2, MB 15 block
Y3 but these are in bitstream (MS software plays the
same)

hit002.m4v Yes Some visible errors e.g. in frame 2, GOB4, MB 1 and
in frame 3 - several MBs down left hand size, e.g. MB
0 at GOB 14, 15, 16 - these are errors in the encoded
bitstream (MS software plays the same)

hit003.m4v Yes Errors in bitstream e.g. in MB 0 GOB 6 frame 4. It
seems that MVs 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.mdv Yes

jvc002.m4v Yes

jvc003.m4v Yes

jvc004.m4v Yes

jvc005.m4v Yes

jvc006.m4v Yes

jvc007.mdv Yes

jvc008.m4v Yes

jvc009.m4v Yes

jvc010.m4v Yes

jvc011.mdv Yes

jvc012.m4v Yes

jvc013.mdv Yes
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Stream name Decodes with Notes
MTS4EA?

jvc014.m4v Yes Non-smooth motion is encoded in bitstream (MS
software plays the same)

jvc015.m4v Yes

jvc016.m4v Yes

jvc017.m4v 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. bit
start=0. This is defined as a RESERVED value (MPEG-
4 std. p.110 Table 6-10). MTS4EA 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 e.g. frame 4 ‘halo’

above head in GOB 0 MBs 3,4,5 and poor MBs with
hand movement e.g. 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
MTS4EA?

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

Stream name | Decodes with Notes
MTS4EA?

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
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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 more easy 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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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
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MacroBlock Type

Mode

Motion Vector

Motion compensation

Motion estimation

Parse Bitstream

Quantizer

Quantization matrix

Quantized DCT coefficients

Quantizer scale
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luminance data (arranged in a 16x16 manner)
together with the two chrominance components 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.
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Slice A subdivision of a picture that is used as a unit of
encoding, as used in H.263 and MPEG-2.

VOP Effectively a frame of video (MPEG-4).
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3GPP file

example file, 7-35

extract video, 7-22

opening video files, 7-16

save video after opening, 7-28
tracks within, 7-16

tutorial, 6-50

view file structure, 7-148

3-letter codes

H.263, 8-4

H.264/AVC, 8-2

MPEG-2, 8-4

MPEG-4, 8-4

used in Trace debugging, 8-1

Alert log

address, 7-180

alert filter, 7-181

class, 7-180

decode frame number, 7-180
details, 7-181

display frame number, 7-180

highlighting when seeking - video in step-back buffer,
7-183

icon
configure alerts, 7-179
filter, 7-179

view alerts, 7-179
icons and column titles, 7-179

ID, 7-180

introduction, 7-178

level, 7-179

right-click pop-up menu, 7-184
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seeing details of alerts, 7-182
showing/hiding, 7-181
title, 7-180
Alerts
3-letter codes, 8-1
abort, pause, continue, 7-172
alert log, 7-178
configuration alert window, 7-178
configure, 7-176
debugging, 8-11
description of levels, 7-174
during seek forwards/backwards, 7-170
enable/disable specific, 7-177
error, 7-175
fatal, 7-174
goto, 7-173
in bitstreams with B-VOPs/B-frames, 7-169
info, 7-176
information provided
Summary section, 7-168

top section, 7-167
levels, 7-166

one/more disabled (status bar), 7-186
skip this / skip all, 7-172
standards specifiers, 8-6
status bar indication, 7-185
synchronised views, 7-173
warning, 7-175
Alerts menu, 7-166
Alt menu keys
activating, 7-210

Analysis
PSNR, 7-134

Analysis menu, 7-101
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B

Backward
play, 7-41

Batch mode
introduction, 7-210
options, 7-213
running MTS4EA in, 7-211
use of example sequences, 7-211
use of YUV example sequences, 7-211

B-frame
pop-up alert timing/position, 7-169

Blind fast backward
play, 7-41
Blind fast forward, 7-39

Buffer analysis
alerts, 7-157

controls, 7-159

controls - MPEG-4 and MPEG-2, 7-158
H.264/AVC, 7-160

limits, 7-155

measuring values, 7-154
MPEG-2, 7-157

MPEG-4, 7-157

right-click pop-up menu, 7-153
scroll bar area, 7-157

toolbar icons, 7-152

tutorial, 6-59

VBV, VCV, VMV, 7-151

X (horizontal) scale, 7-155

Y (vertical) scale, 7-155

B-VOP
pop-up alert timing/position, 7-169
B-VOPs
backward motion vectors, 7-74
decode v.s. display frame number, 7-63
explanation, 1
motion vector overlay, 7-82

Index-ii

C

Cache, 7-170

Command line mode
example, 7-215

introduction, 7-210
options, 7-213
running MTS4EA in, 7-211

CTRL keys
list, 7-208

D

Debugging
3-letter codes, 8-1
Alert pop-up, 7-167
Alerts, 8-11
bit/bit start, explanation of, 8-7
codes used in Trace and Alerts, 8-1
how MTS4EA checks syntax, 8-9
main tools, 8-9
procedure, 8-10
standards specifiers, 8-6
tips, 8-10
Trace
interpret, 8-14
parse bitstream, 8-11
Decoder cache, 7-45

Decoder options, 7-44
general, 7-44

H.263, 7-45
MPEG-2, 7-46
MPEG-4, 7-47
step-back buffer, 7-44
YUV, 7-47
Decoder plug-ins
gme, A-5
idct, A-4
purpose, A-1
gs, A-4
use of, A-4
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DVD, 5-10

E

Error resilience
data partitioning, 5-5
info from MB tooltip, 7-71
resync markers, 5-5
Reversible VLC, 5-5
Example files, 7-31
3GPP, 7-35
fidelity analysis using, 7-36
H.261, 7-34
H.263, 7-34
H.264/AVC, 7-32
MP4, 7-34
MPEG-2 Program streams, 7-35
MPEG-4, 7-33
use in batch mode, 7-211

F

Fast backward
play, 7-41
Fast forward, 7-39
Fidelity
analysis using example files, 7-36
average per MacroBlock, 7-92
frame Trace, 7-120
MacroBlock Trace, 7-121
MAD, 7-135
MAD (Mean Absolute Difference), 7-134
metric, 7-134
MSE, 7-135
MSE (Mean Square Error), 7-134
overlay, 7-88
per MacroBlock, 7-88
PSNR (255 signal range), 7-134
PSNR (255), 7-134
PSNR (ITU-R BT.601 signal range), 7-135
PSNR (ITU-R BT.601), 7-134
RMSE, 7-135
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RMSE (Root Mean Square Error), 7-134
SAD, 7-135
SAD (Sum Absolute Difference), 7-134
YUV
frame rate, 7-133
header skip, 7-133
reference file, 7-132
Fidelity analysis
enable, 7-132
icons toolbar, 7-164
MacroBlock tooltip, 7-77
metrics available, 7-165
PSNR etc., 7-163
summary tooltip, 7-64
view, 7-163
File formats
3GPP container files, 5-9
H.261, 5-12
H.263, 5-12
MP4 container files, 5-8
MPEG-2 DVD, 5-10
MPEG-2 PES, 5-9
MPEG-2 Program stream, 5-9
MPEG-2 VOB, 5-10
video, 5-8

File menu, 7-13
Find

skip to frame type/number/time, 7-42
Frame range

Graph, 7-123

indicator on status bar, 7-91

Trace, 7-104

G

Global Motion Compensation. See GMC

GMC
decoder plug-in, A-5

explanation, 2
indicator from MB tooltip, 7-72
support for, 5-5
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Graph

average quantiser, 7-128

bits per coded MacroBlock, 7-126

bits per MacroBlock, 7-125

DCT frequency, 7-129

enable, 7-122

frame range, 7-123

Intra coded frequency, 7-131
MacroBlock coding frequency, 7-130
motion vectors per MacroBlock, 7-127

H.261

example file, 7-34

file format, 5-12
MacroBlock types, 7-79
standards supported, 5-7
Trace

standards specifiers, 8-6
Trace MB row summary, 7-115

tutorial, 6-2

temporal reference, 6-4

H.263

3-letter codes used in Trace, 8-4
decoder options, 7-45

example files, 7-34

file format, 5-12

MacroBlock types, 7-79
segments, 7-86

standards supported, 5-7

Trace

standards specifiers, 8-6
Trace MB row summary, 7-115

tutorial, 6-11

H.264/AVC

3-letter codes used in Trace, 8-2
Baseline Profile, 5-2

Buffer analysis, 7-160

cropping rectangle, 7-60

display frames from both streams in SI/SP frame types,
7-41

Index-iv

example files, 7-32

Extended Profile, 5-2

HRD buffer analysis, 7-151

HRD buffer analysis tutorial, 6-59

Hypothetical Reference Decoder. see H.264/AVC:HRD

buffer analysis
MacroBlock tooltip Pred Ln MV (H.264/AVC), 7-74
MacroBlock tooltip Sub-MB n Pred Ln MV, 7-75
MacroBlock types, 7-78
Profiles and Levels, 5-2
SI/SP frame types

display frames from both streams, 7-41
slices, 7-87

Tools, 5-2
Trace

standards specifiers, 8-6
Trace MB row summary, 7-115

transform levels, 7-118

tutorial, 6-54

video Byte Stream format, 5-11
Help

license manager, 7-195

PDF tutorials, 7-195

PDF user manual, 7-194

topics (F1), 7-194

Help menu, 7-194

HexView
bytes per line, 7-144

convert hex to decimal, 7-148

find absolute address, 7-145

find binary, hex, ASCII, 7-147

find next relative address (F3), 7-146

find previous relative address (Shift+F3), 7-146
find relative address, 7-146

highlighting a section, 7-145

introduction, 7-142

parts of window, 7-143

right-click pop-up menu, 7-145

settings in Window menu, 7-191, 7-192, 7-193
wildcard searching, 7-147
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HRD buffer analysis
bit rate, 7-161

buckets, 7-161

CBR flag, 7-161

CPB, 7-161

display, 7-162
H.264/AVC, 7-151, 7-160
index, 7-161

initial, 7-161
overflow/underflow, 7-163
schedule indexes, 7-161
tutorial, 6-59

Hypothetical Reference Decoder, 7-160, see HRD
buffer analysis

Icon
synchronise views, 7-9

Icons
buffer analysis toolbar, 7-152
function of toolbar icons, 7-199, 7-200

Installation, 4-1
features unavailable, 4-10

Interlace
bottom field view, 7-204
combined (frame) view, 7-202
MacroBlock types display, 6-78
motion vectors for, 7-82
MPEG-2, 6-78
separated (fields) view, 7-203
toolbar, 7-201
top field view, 7-203

L

License
features unavailable, 4-10

MTS4EA license manager, 4-9
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M

MacroBlock
average bits per coded, 7-92

average bits per over frame range, 7-91
average fidelity, 7-92
average quantiser, 7-92
bits used for, 7-85
fidelity, 7-88
fidelity Trace, 7-121
frequency of coding, 7-92
frequency of Intra coding, 7-92
Graph
bits per, 7-125
bits per coded, 7-126
coded frequency, 7-130
Intra coded frequency, 7-131

motion vectors, 7-127
quantiser used, 7-85

statistics, 7-83
frame range, 7-88
types
colour key, 7-205
H.261, 7-79
H.263, 7-79
H.264/AVC, 7-78
introduction, 7-77
MPEG-2, 7-79
MPEG-4, 7-78
MacroBlock tooltip
2nrd and 3rd DP part, 7-71
AC prediction, 7-73
address, 7-71
backward MV, 7-74
bits, 7-72
CBP, 7-73
display VOP / frame number, 7-70
entropy coding (H.264/AVC), 7-73
examples for different video standards, 7-68, 7-69
fidelity analysis, 7-77
forward MV, 7-73
frame/field coding, 7-71
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GMC, 7-72

H.264/AVC - entropy coding, 7-73
information provided by, 7-70
introduction, 7-67

MB location, 7-71

mode, 7-72

pixel location, 7-71

quantiser, 7-72

segment (H.261, H.263), 7-72
slice (MPEG-2), 7-72

slice ID (H.264/AVC), 7-72
slice type (H.264/AVC), 7-72
sub-MB modes, 7-72

transform (MPEG-4 ASP), 7-73

types display in Interlaced streams, 6-78

Motion vectors

for B-VOPs, 7-82
Graph, 7-127
Interlace, 7-82
overlay

introduction, 7-80

MP4 file format

example files, 7-34

extract video, 7-22

opening video files, 7-16

save video after opening, 7-28
tracks within, 7-16

tutorial, 6-41

view file structure, 7-148

MPEG-2

3-letter codes used in Trace, 8-4
B-frames, 5-6

buffer analysis (VBV), 7-157
buffer analysis controls, 7-158
buffer analysis pop-up alerts, 7-160
DCT levels, 7-118

decoder options, 7-46

DVD, 5-10

MacroBlock types, 7-79

Main Profile, 5-6

Index-vi

opening VOBs, 7-24

PES, 5-9

Profiles and Levels, 5-6

slices, 7-87

Tools, 5-6

Trace MB row summary, 7-115
tutorial, 6-73, 6-80

VBYV analysis, 7-151

video buffer analysis, 7-151
VOB, 5-10

MPEG-2 Program stream

Interlace, 6-78
opening video files, 7-16
structure, 6-77
tracks within, 6-74, 7-16
view file structure, 7-148

MPEG-2 Program streams

example files, 7-35

MPEG-4

3-letter codes used in Trace, 8-4
Advanced Simple Profile, 5-5
buffer analysis, 6-59, 7-151
buffer analysis (VBV, VCV, VMV), 7-157
buffer analysis controls, 7-158
buffer analysis pop-up alerts, 7-160
B-VOPs, 5-5
decoder options, 7-47
error resilience, 5-5

data partitioning, 5-5

resync markers, 5-5

Reversible VLC, 5-5
example files, 7-33

GMC, 5-5
MacroBlock types, 7-78
MP4 container file format, 5-8
MTS4EA test with ISO bitstreams, B-1
optimization

tutorial, 6-30
Profiles and Levels, 5-4
QuarterSample, 5-5
Simple Profile, 5-5
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Tools, 5-5
Trace

standards specifiers, 8-6
Trace MB row summary example, 7-115

tutorial, 6-22
Advanced Simple Profile, 6-33

VOP types tutorial, 6-48
VBYV analysis, 7-151

VBV, VCV, VMV, 6-59
VCV analysis, 7-151
video Elementary Stream format, 5-11, 5-12
view Elementary Stream structure, 7-148
VMYV analysis, 7-151

MTS4EA
starting to use, 7-3

window elements, 7-2

O

Optimization
tutorial example
bits per MB, 6-9
Intra MB coding frequency, 6-9, 6-30
MPEG-4 VOP types, 6-48
VOP types in mobile video, 6-53

Overlay
fidelity, 7-88
Overlay menu, 7-53

Overlays
making clearer with Blank video, 7-100

show luma only, 7-99

P

PAL/NTSC
analysis with MTS4EA, 5-13

Pause
advance/Step frame-by-frame, 7-40
on a specific frame, 7-43
step backwards frame-by-frame, 7-41

PES
MPEG-2, 5-9
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Pixel data
Trace pixel level, 7-119

YUYV output, batch mode, 7-216
Play

backward, 7-41

blind fast backward, 7-41

blind fast forward, 7-39

continuous, 7-43

decoder options, 7-44

fast backward, 7-41

fast forward, 7-39

pause on frame, 7-43

skip backward, 7-42

skip forward, 7-42

step backward, 7-41

step forward, 7-40

stop, 7-40

Play menu, 7-37
Playing video, 7-38
buffering delay, 7-38
continuously in a lop, 7-43
go to a specific frame, 7-43
keeping first frame on-screen, 7-43
keeping last frame on-screen, 7-43
mode restrictons, 7-6
reverse play, 7-41
single-step frame-by-frame, 7-40
single-step frame-by-frame backwards, 7-41
skip back to previous frame type/number/time, 7-42
skip to next frame type/number/time, 7-42

Program stream
MPEG-2, 5-9

Project
close, 7-30
open, 7-29
save, 7-29

Projects
default project files, 7-29
introduction, 7-29
project files, 7-29
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PSNR References, MPEG-2, 5-2, 5-4, 5-6, 5-7, 5-8, 5-9, 5-10,
fidelity analysis, 7-163 5-11, 5-12, 5-14, 7-32, 7-33, 7-34, 7-35
Fidelity metric, 7-134 References, MPEG-4, 5-2, 5-4, 5-6, 5-7, 5-8, 5-9, 5-10,
5-11, 5-12, 5-14, 7-32, 7-33, 7-34, 7-35
Q supported, 5-1
H.261, 5-7
QuarterSample H.263. 5-7
decoder plug-in, A-4 H.264/AVC, 5-2
support in MPEG-4, 5-5 MPEG-2, 5-6
MPEG-4, 5-4
R Status bar
Alert state indication, 7-185
Reference o
show YUV, 7-95 frame range indicator, 7-91

overview, 7-206
Release notes, 4-10

i i Step
Right-click pop-up menu
alert log, 7-184 backward, 7-41
forward, 7-40

Buffer analysis, 7-153

HexView, 7-145 Step-back buffer

play video, 7-38 affect on pop-up alerts, 7-170

video navigator, 7-52 alert highlighting when seeking, 7-183

decoder options, 7-44

S Stop, 7-40

Shortcut keys SUII(lilélrary t70_%1itlp
Alt menu, 7-210 address,
CTRL, 7-208 df:code VOP / frame number, 7-63
icon toolbar, 7-199, 7-200 display VOP / .frame nur.nber, 7-63

Ski examples for different video standards, 7-59
1p . -
backward, 7-42 lf;lfielllt;/ analysis, 7 (614 f i
forward, 7-42 inal Summary (end of sequence), 7-

information provided by, 7-60

Software Installation, 4-1 introduction, 7-57

Software key, 4-8 time, 7-61
Standards VOP type / frame type, 7-62
References, 5-2, 5-4, 5-6, 5-7, 5-8, 5-9, 5-10, 5-11, 5- . )
12, 5-14, 7-32, 7-33, 7-34, 7-35 Synchronised views
References, H.261, 5-2, 5-4, 5-6, 5-7, 5-8, 5-9, 5-10, 5- alerts Goto button, 7-173
11, 5-12, 5-14, 7-32, 7-33, 7-34, 7-35 high-lighting in video view, 7-7
References, H.263+, 5-2, 5-4, 5-6, 5-7, 5-8, 5-9, 5-10, icon, 7-9
5-11, 5-12, 5-14, 7-32, 7-33, 7-34, 7-35 introduction, 7-6
References, H.264/AVC, 5-2, 5-4, 5-6, 5-7, 5-8, 5-9, 5- yelllow dotted box, 7-7

10, 5-11, 5-12, 5-14, 7-32, 7-33, 7-34, 7-35
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T

Toolbar

buffer analysis icons, 7-152
context-sensitive, 7-201
disabled buttons, 7-196
Interlace, 7-201

MPEG-2 example, 6-78
list of functions, 7-199, 7-200

moving and docking, 7-198

Tooltips

force un-docking, 7-55
MacroBlock, 7-67

MacroBlock types colour key, 7-205
moving and docking, 7-53
Summary, 7-57

Trace

3-letter codes, 8-1

DCT level, 7-117

debugging, 8-11

enable, 7-102

file format, 7-141

file size limit, 7-108

find next (F3), 7-139

find previous (Shift+F3), 7-139
finding errors, warnings, data, 7-139
frame fidelity, 7-120

frame summary, 7-114

GOB summary, 7-115
interpret, 7-111

lines too long (blue arrow displayed), 7-140
MacroBlock fidelity, 7-121

MB row summary, 7-115

MB summary, 7-116

options displayed, 7-102

over a range of frames, 7-104
parse bitstream, 7-108

pixel level, 7-119

standards specifiers, 8-6
transform level, 7-117

view, 7-136
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Tutorials
3GPP file, 6-50

buffer analysis, 6-59
buffer analysis in H.264/AVC, 6-59

common €rror

reserved Profile/Level indicator, 6-51
stuffing bits, 6-34
error resilience, 6-50

H.261, 6-2
temporal reference, 6-4
H.263, 6-11
H.264/AVC byte stream, 6-54
introduction, 5-1
MB tooltip, 6-31
motion vectors, 6-19
MP4 file 2, 6-46
MP4 file Packet Woman, 6-41
MPEG-2 Program streams, 6-73, 6-80
MPEG-4 Advanced Simple Profile, 6-33
MPEG-4 Simple Profile, 6-22
optimization
bits per MB, 6-9
Intra coding frequency, 6-9
MPEG-4, 6-30
MPEG-4 VOP types, 6-48

VOP types in mobile video, 6-53
PDF (Help menu), 7-195

summary tooltip, 6-29
VBV, VCV, VMV, 6-59

Vv

VBV buffer analysis
MPEG-2, 7-151

VBV, VCV, VMYV buffer analysis
how to do, 7-151
MPEG-4, 7-151
tutorial, 6-59

Video
example files, 7-31

Video files
opening, 7-13
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Elementary Streams, 7-15

MP4 container files, 7-16
MPEG-2 Program streams, 7-16
MPEG-2 VObs, 7-24

YUYV files, 7-24

Video navigator
description, 7-49
detail view, 7-51
right-click pop-up menu, 7-52
thumbnail view, 7-50
Video window
best fit, 7-189
fit to window, 7-190
View
file structure, 7-148
Graphs, 7-141
tutorial, 6-9
stream hex, 7-142
Trace, 7-136
Visual difference
difference magnifier, 7-96
icon toolbar, 7-94
show encoded bitstream, 7-94
show luma only, 7-97

VOB, 5-10

VOBs
opening, 7-24

Index-x

W

Window elements
controlling windows, 7-187

moving and docking tooltips, 7-53
status bar, 7-206

Window menu, 7-187
differences toolbar, 7-189
interlace toolbar, 7-189
video scale, 7-189
views toolbar, 7-189

Y

Yellow dotted box (video view)
synchronised view high-lighting, 7-7

YUV
decoder options, 7-47
example files for fidelity analysis, 7-36
opening video files, 7-24
reference file for fidelity analysis, 7-132
show reference, 7-95
show visual difference to encoded bitstream, 7-95
subtract two YUYV files, 7-93
visual difference to encoded bitstream, 7-93
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