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Preface

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

Section 1: Introduction

Section 2: Applications

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

Section 5: Compression Standards and File Types

Section 6: How to Use MTS4EA

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

Section 7: 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

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

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

®  MPEG-2 standards (International Organization for Standards)
http://www.iso.ch/

®  DVB standards (European Technical Standards Institute)
http://www.etsi.org/

B ATSC standards (Advanced Television Systems Committee)

http://www.atsc.org/

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

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

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

B 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, or items that you should be
aware of when running MTS4EA.
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Number Conventions

Online Help

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

For example:
® 16 [decimal] = 16 decimal

B 0x16 [hexadecimal] = 22 decimal

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

" Pressing the F1 key
B Selecting Help topics (F1) from the menu

®  Clicking the Help icon (2] on the toolbar

User Manual and Tutorials

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

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

The PDF version of this manual is provided:

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

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

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

MTS4EA Compressed Video ES Analyzer User Manual Xi
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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
H.264/AVC, MPEG-4, MPEG-2, H.263+, H.263, and H.261 video standards.

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.

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

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

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 applications

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 Analyzer User Manual 2-1
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Applications
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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
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Software, Hardware and User
Prerequisites






I <
Software, Hardware and User Prerequisites

Audio Playout

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

®  Windows XP (Home and Professional)
®  Windows 2000 Professional

MTS4EA is not supported under any other operating system.

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

Personal Computer Prerequisites

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

B 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.

MTS4EA Compressed Video Analyzer User Manual 3-1
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When writing Trace information to the hard disk, the limiting factor is the speed
of the hard disk (regardless of the video standard), so the faster the better. Also,
the video and Trace files can be large (hundreds of MB) so a large hard disk is
needed:

®  Hard disk speed: at least - 7200 rpm

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

Trace file writing/RAM disk

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

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

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

If a RAM disk is used, a memory configuration of at least 512 MB is
recommended; 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 section.

MTS300 MPEG Test and Monitoring

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

MTSA4EA is sophisticated analysis software, which presents detailed information
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 (Standards References on
page 5-20).

MTS4EA Standalone Software Options

item Opt Description

MTS4EA Next Generation Elementary Stream Analyzer. Must order either
Option 4EAB or 4EAF, and the required dongle type.

MTS4EA 4EAB Base software with video standard package Mandatory
including: MPEG-4 Simple Profile, H.263+, H.263, and Mutually
H.261, TS Extraction, Single local user license. Exclusive

Includes English manual and CD

MTS4EA 4AEAF Base software with floating license token, one
needed for each floating License required. Need to
order the same quantity of each option as floating
licenses. Includes English manual and CD

MTS4EA PPD Parallel Port Dongle Mandatory
MTS4EA USB USB Dongle and Mutually
Exclusive

Other standalone software options

MTS4EA M4SP MPEG-4 Advanced Simple Profile (Levels 0 -5)

MTS4EA M2ML MPEG-2 Main Profile Main Level

MTS4EA M2HL MPEG-2 Main Profile High Level & High Level 1440 (High Definition)

MTS4EA AVCE H.264/AVC Baseline and Extended Profiles (Levels 1 - 5)

MTS4EA AVCM H.264/AVC Main Profile (Levels 1 - 5)

MTS4EA AVCH H.264/AVC High Profile with FRExt (10 bit, 4:2:2:, 4:4:4)

MTS4EA VC1 VC-1 (all Profiles, all Levels) and ASF extraction

MTS4EA AUD Audio playout (incl. MPEG2 Layer 1 & 2, AAC, HE AAC)

MTS4EA SWS First 12 Months Software Subscription when MTS4EA is ordered as a
standalone package, if floating then the number of SWS options must
equal the number of 4EAF options ordered.

MTS4EAUP Upgrades for MTS4EA Software including upgrade instructions, and
dongle upgrade disk. See options for more details.
MTS4EAUP | DDP Dongle Upgrade Disk - Parallel, CD and Manual, Mandatory
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item Opt Description

MTS4EAUP | DDU Dongle Upgrade Disk - USB, CD and Manual, and Mutually
Exclusive

MTS4EAUP | 4EAB Base software with video standard package including: MPEG-4 Simple
Profile, H.263+, H.263, H.261, TS extraction. (MTS4x0 & AD953A
dongle upgrade only). Single local user license

MTS4EAUP | 4EAF Adds additional floating license to existing floating system.
Base software with video standard package including: MPEG-4 Simple
Profile, H.263+, H.263, H.261, TS extraction.

MTS4EAUP | FLUP Upgrade a current single local user license to floating. If more than one
floating license needed then must order MTS4EAUP 4EAF to add
extra licenses. Only available for V4.0and higher.

If upgrading more than one License to a combined floating license then
all dongles but one must be returned to Tektronix within 30 days of
receipt of the dongle upgrade disk. By not returning these you agree to
pay Tektronix for the additional licenses as new, and an invoice will be
raised for these.

Also all Current MTS4EAs must be V4.0 and have identical options.

Other Standalone Software Upgrade options

MTS4EAUP | M4SP MPEG-4 Advanced Simple Profile (Levels 0 -5)

MTS4EAUP | M2ML MPEG-2 Main Profile Main Level

MTS4EAUP | M2HL MPEG-2 Main Profile High Level & High Level 1440 (High Definition)

MTS4EAUP | AVCE H.264/AVC Baseline and Extended Profiles (Levels 1 - 5)

MTS4EAUP | AVCM H.264/AVC Main Profile (Levels 1 - 5)

MTS4EAUP | AVCH H.264/AVC High Profile with FRExt (10 bit, 4:2:2:, 4:4:4)

MTS4EAUP | VC1 VC-1 (all Profiles, all Levels) and ASF extraction

MTS4EAUP | AUD Audio playout (incl. MPEG2 Layer 1 & 2, AAC, HE AAC)

MTS4EAUP | SWS First 12 Months Software Subscription Service when installed on an
existing Tektronix Analyser (cannot be ordered with MTS4EAUP Opt.
UPG)

MTS4EAUP | SWSH Software Subscription in the 2nd or subsequent years.

MTS4EAUP | UPG Upgrade to latest version of MTS4EA base software and installed
options. Includes CD and Manual (Requires MTS4EAUP Opt SWS1)

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

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

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

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

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

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

Node locked license

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

Dongle-based floating license

The dongle-based floating license uses a hardware dongle located on a license
server to provide the license key.

Note the following system requirements:
®  The dongle will require a USB connection on the server machine.

® A license server process must be run on the server machine (this process has
modest requirements for CPU load).

B Clients require TCP/IP access to the server (this could be provided via VPN
between remote sites)
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Floating License Installation
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The installation process is license dependent. If the MTS4EA is to be used with
a floating license, the server that is to host the license software must be set up
first. Subsequently, the installation of the MTS4EA (with either a node-locked
license or floating license) is similar.

The floating license system enables a single hardware key (the DES DK2
dongle) to serve up licenses to multiple users connected over a network. The
dongle is pre-programmed with licenses prior to shipment.

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

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

Installing the license server

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

1. Select a server machine that will host the hardware key.

2. Connect the dongle to the server (either via the USB port or parallel port
depending on dongle type).

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

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

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

5. Reboot the server machine if requested to do so at the end.

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

DK2 / DK38 | Motworking | File Vessions |
Difves Oiptions
¥ Eabls B Trorkcs Conpataly biods
¥ - Show Windows on ECF Actrity
I~ Exchasive Mode
Last DK2Viersion Found. 24

Aocess Method

k|

Seaich
W' Enabls Local DEZ Access ™ Search Local First
W Enabls Metwork DE2 Access 1% Search Network First

2204 D2 Properties Page Version 1.90.0.20

s R 6
DK2 4 0K38 Metwerking | Fis Viessions |
- Destinabion Servers fos Chent: on this machine:
Machine Pent !
et a4 |
*]
Mot | Ed | Bemows |  ges |
DE2 Hetwaork Server sennce corbiol
Shep Isminem
¥ Stat Served on system st
Serves Pret Nusber [3023
D2 Hotworking Propeities Page Version 5.00.0.41
Ok | Concel |

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

Installing the MTS4EA software

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

" The network identity of the floating license server
®  The server port number
(These are set up in the Floating License Installation section.)

1. Insert the MTS4EA installation CD.

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

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

3. Select the license management option required.

MTS4EA setup [x)

“Which form of icence management will you be using
for MTS4EAT

" MWode locked [fixed bo local machine)

(% Floating [rermobe server]

Select OK to continue.
If Node locked is chosen proceed to step 8.
If floating is chosen proceed to the next step.

4. An initial dialog is shown. Press Next. The DK2 dongle driver is installed.

NOTE. If you have installed the license server on this machine, launching the
client installation may show a dialog entitled DK2 Driver/Server Object that
asks if you wish to start the DK2 Network Server - attach the dongle and select
Yes.
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5. At the end of the driver installation setup, a Network Configuration dialog
will appear (shown below). This enables the server(s) installed in the
previous section to be added to the list of machines to query for licenses.

Metwork Configuration

Metworking

Destination Servers for Clents on thiz machine

b achire Port
=netwark narme= 3029
tonitor Edit Bemove |

Dk2 Metwork. Server service control haz been dizabled:

The DK.2 Network. Server service iz not installed

DE2 Metworking Properties Page Yersion £.00.0.41

Ok Cancel Apply

6. If the required license server identity is not already listed, select Add and
enter the required license server network identity and port number.

NOTE: If the DK2 installer detects a previous installation of the DK2 driver on
this machine, the Network configuration dialog will not appear. In this case
allow the installation to proceed and complete. After installation, open the
DESkey Networking Configuration dialog box (Windows Start > Settings >
Control Panel > DESkey > Networking tab) and proceed as described below.

If you are installing the MTS4EA client software on the license server, the
server name to add is 1ocalhost. This is shown in the Networking Tab
diagram of the DESkey Configuration dialog in the License Server section
above. The actual name of the machine can be used if preferred.
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DESHEY CONFIGURATION 22 %]

D2 /DK Metworking | Fis Vesions |
Diashinabion Servers fos Chends on this mackirs:

Machane Peet
lacahast HETT 'j:_]
hd
Mot |  Em e
DE2 Nebwark Server senice corticl
Stop Senace unnng

W Stast Seevee on spshem shal

Server Pt Mumber | 3028

D2 Metworkng Froperbies Page Verson E00L041

oK I Carcel

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

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

CAUTION. At this stage, depending on the history of the machine a prompt may
appear asking to reboot. Select No, otherwise the MTS4EA installation will not
complete correctly and need to be rerun.

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

To ensure the previous installations have worked, perform the following steps:

1. Remove any Tektronix DK2 dongles from the client machine and ensure the
server machine has a suitably programmed dongle connected.

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

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

Troubleshooting the License Server

If the service will not start:

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

It could also be a faulty dongle, try connecting the dongle to the client machine
and run the MT4EA software again (ensure the Enable Local DK2 Access
checkbox is ticked in the DK2/DK38 tab of the DESkey configuration dialog). If
this works, the dongle is working so try another server machine. If this does not
work please contact Tektronix Customer Support.
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If the service will start but the MTS4EA will not run:

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

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

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

On the client machine, ensure the Enable Network DK2 Access checkbox is
ticked on the DK2/DK38 tab of the DESkey Configuration dialog (see first
diagram above).
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This chapter gives:

® A description of the standards (and elements within those standards), that
MTS4EA supports, both video and audio

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

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

Supported Video Compression Standards
The video compression standards supported in this version of MTS4EA are:
®  H.264/AVC
" VC-1
®  MPEG-4 Part 2
®  MPEG-2 Part 2
®  H.263+, H.263
" H.261
And MTS4EA will open container files (containing the above types of video):

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

" MP4 (MPEG-4 Part 2 and H.263 Baseline only)
®  3GPP (MPEG-4 Part 2 and H.263 Baseline only)
®  VOB/MPEG-2 Program Stream (MPEG-2 only)
®  Microsoft ASF files

B RCV files
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MTS4EA will also open uncompressed video files: see Opening an
uncompressed video file (any file extension) on page 6—25 for more information.

MTS4EA will also open audio files to the standards given in Supported Audio
Compression Standards on page 5—11, and container files which have these types
of audio within them.

NOTE. Note that not all container files support all the types of audio listed
under Supported Audio Compression Standards on page 5—11: see also Permitted
Audio Types/Format on page 5—19.

H.264/AVC

This version of MTS4EA supports the following elements of the H.264/AVC
standard (see Reference [13] under Standards References on page 5-20).

H.264/AVC Profiles, Levels
The following Profiles and Levels are supported:
®  Baseline Profile
®  All Levels from 1 to 5.1 inclusive
®  Extended Profile
®  All Levels from 1 to 5.1 inclusive
®  Main Profile
®  All Levels from 1 to 5.1 inclusive
®  High Profile
®  High Profile, all Levels from 1 to 5.1 inclusive

®  High/10-bit, all Levels from 1 to 5.1 inclusive

High/4:2:2, all Levels from 1 to 5.1 inclusive

High/4:4:4, all Levels from 1 to 5.1 inclusive
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H.264/AVC Tools

(See Reference [13] under Standards References on page 5-20 for a description
of these Tools.)

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

Tool Baseline | Extended | Main High High 10 High High
4:2:2 4:4:4
Profile and level indications:
profile_idc 66 88 77 100 110 122 144
constraint_set0_flag 1 Oor1 Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set1_flag Oort Oort 1 Oort 1 1 1
constraint_set2_flag Oori 1 Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set3_flag Oor1 Oor1 Oor1 1 Oor1 Oor1 Oor1
= level idc 10 - 51 10 - 51 10 - 51 10 - 51 10- 51 10- 51 10 - 51
Slice types:
| Yes Yes Yes Yes Yes Yes Yes
P Yes Yes Yes Yes Yes Yes Yes
B No Yes Yes Yes Yes Yes Yes
SP No Yes No No No No No
= Sl No Yes No No No No No
NAL unit types: Yes Yes Yes Yes Yes Yes Yes
= 1-coded slice of a non-IDR picture No Yes No No No No No
2 - coded slice data partition A No Yes No No No No No
3 - coded slice data partition B No Yes No No No No No
4 - coded slice data partition C Yes Yes Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes Yes Yes
= 13 -filler data Yes Yes Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No Yes No No No No No
interlace (frame_mbs_only_flag) No Yes Yes Yes(L1-2 | Yes(L1-2 | Yes(L1-2 | Yes(L1-2
(L2.1-41) | (L21-41) | &42-51) | &4.2-51) | &4.2-51) | &4.2-5.1)
arbitrary slice order Yes Yes No No No No No
slice groups 1-8 1-8 1 1 1 1 1
(num_slice_groups_minus1)
= redundant coded pictures Yes Yes No No No No No
(redundant_pic_cnt_present flag)
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Tool Baseline Extended | Main High High 10 High High
4:2:2 4:4:4
Weighted prediction:
weighted pred flag 0 =0 =0 =0 =0 =0 =0
weighted pred idc 0 =>0 =0 =0 =>0 =>0 =0
Entropy coding
(entropy_coding_mode _flag):
CAVLC Yes Yes Yes Yes Yes Yes Yes
= CABAC No No Yes Yes Yes Yes Yes
B frames:
direct_8x8_inference_flag nfa 1 0(L1-2.2) 1(L3-51) | 1(L3-5.1) | 1(L3-5.1) | 1(L3-5.1)
1(L3-5.1)
* MinLumaBiPredSize nfa 8x8 8x8 8x8 8x8 8x8 8x8
L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1
Fidelity range:
chroma format (chroma_format_idc) 0 0 0 0-1 0-1 0-1 0-3
bit depth (bit_depth_luma_minus8, 0 0 0 0 0-2 0-2 0-4
bit_depth_chroma_minus8)
= transform bypass 0 0 0 0 0 0 Oori
(gpprime_y_zero_transform_bypass_flag)

54

No = not allowed; n/a = not applicable

VC1

This version of MTS4EA supports the following elements of the VC-1 standard
(see Reference [17] under Standards References on page 5-20).

VC-1 Profiles, Levels

The following Profiles and Levels are supported (this is all Profiles and all

Levels):

" Simple Profile:

" Low

" Medium

®  Main Profile:

B Low

" Medium

®  High
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®  Advanced Profile:

"= L0
= LI
L2
= L3
.

(See Reference [17] under Standards References on page 5-20.)

MPEG-4

This version of MTS4EA supports the following elements of the MPEG-4
standard (see Reference [1] under Standards References on page 5-20).

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

MPEG-4 Profiles, Levels
The following Profiles and Levels are supported:
" Simple Profile:

B  Level 0 (see note below)

B Levell
B Level2
B Level3
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®  Advanced Simple Profile:

" Level0
" Level 1
" Level2
" Level3

B Level 3b (see Reference [6], Standards References on page 5-20)
" Level4
B Level5

®  Main Profile:

B Level2

NOTE. Level 0 is an addition to Simple Profile which is not in the MPEG-4
standard Reference [1] under Standards References on page 5-20. Level 0 is
targeted at mobile applications: for example, with a maximum picture size of
QCIF and maximum frame rate of 15 frames per second.
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MPEG-4 tools

(See the following standard for a description of the MPEG-4 tools: MPEG-4 Part
2 (Visual), Reference [1] Table 9-1.)

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

Tool Simple Advanced Main Profile
Profile Simple
Profile
Basic: Y Y Y
= |-VOP
P-VOP
AC/DC prediction

4 Motion Vectors
= Unrestricted Motion Vectors
Short header

Error resilience:
Slice Resynchronization
Data Partitioning
Reversible VLC
B-VOPs

Method 1/Method 2 quantization Y Y

Global Motion Compensation:

Mode 0

Mode 1

Mode 2

Mode 3
Quarter Sample Motion Y
Compensation (quarter pel)
Interlace Y N
(L4, 5 only)

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

NOTE. MPEG-4 Simple Profile Short Header is decoded by MTS4EA as H.263
Baseline, as defined by the MPEG-4.
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The following additional tools are not supported for Main Profile:
®  P-VOP based temporal scalability:
B Rectangular
B Arbitrary shape
®  Binary shape
®  Gray shape

B Sprite

MPEG-2

This version of MTS4EA supports the following elements of the MPEG-2
standard (see Reference [14] under Standards References on page 5-20).

MPEG-2 Profiles, Levels

The following Profiles and Levels are supported, subject to the restrictions given
under Standards References on page 5-20:

®  Main Profile:
®  Main Level
®  High Level

" High Level 1440
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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

With field or frame order
MacroBlocks

Layers: Y Y Y
= GOP
Picture
Slice
MacroBlock
Block

NOTE. Higher syntactic structures are also supported within MTS4EA - PES
and VOB - see MPEG-2 higher syntactic structures on page 5—13
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H.263+, H.263
The following H.263 standards are supported:

B H.263 baseline standard (Reference [2] under Standards References on page
5-20)

B H.263+ (see Reference [2] under Standards References on page 5-20),
including Annexes:

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

B C: Considerations for Multipoint

®  D: Unrestricted Motion Vector mode

®  F: Advanced Prediction mode

®  [: Advanced Intra Coding mode

®  J: Deblocking filter mode

B K: Slice Structured mode

B 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 Reference [3] under Standards References on
page 5-20).
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Supported Audio Compression Standards
MTS4EA supports audio extraction and playout. Supported standards are:

" MPEG-1/2 part 3 audio (Reference [19] under Standards References
on page 5-20)

B MPEG-2 part 7 AAC (Reference [20] under Standards References
on page 5-20)

" MPEG-4 AAC (AAC plus) (Reference [21] under Standards References
on page 5-20)

®  MPEG-4 HE AAC (Reference [22] under Standards References
on page 5-20)

NOTE. Full details of these audio standards are not provided, as MTS4EA is
primarily a video analysis tool.

See Permitted Audio Types/Formats on page 5—19 for details of the container
file types that may have audio in and are supported by MTS4EA.

Permitted Video Types/Formats

MTS4EA analyzes and displays many file types, such as:
B Video files containing video Elementary Streams

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

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

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

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

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

ASF files typically contain video, audio and other data. An ASF file can contain
more than one video stream. See Reference [18] under Standards References on
page 5-20.

RCV files

RCYV files contain video in the VC-1 format. See Reference [17] under Standards
References on page 5-20.

MP4 files

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

The MP4 files that MTS4EA analyzes should conform to the relevant part of the
MPEG-4 standard — Reference [11] under Standards References on page 5-20.

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 Open stream... k& Ctr/+0on page 6-13.

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 on page 6—158
for more information.

3GPP files

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

3GPP files should conform to the standard concerned — Reference [12] under
Standards References on page 5-20.

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.

MTS4EA Compressed Video Analyzer User Manual



Compression Standards and File Types

The video streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as MP4 files. For information on
opening 3GPP files and extracting and saving the video streams see Open
stream... & Ctrl+0on page 6—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 on page 6—158
for more information.

MPEG-2 Transport Stream files

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

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

MPEG-2 higher syntactic structures
MPEG-2 Program Stream and PES files

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

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard,
Reference [15] under Standards References on page 5-20.

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 .mpq) and display the structure of the Program Stream, such as the
PES packets inside.

In accordance with the MPEG-2 standard (see Reference [15] under Standards
References on page 5-20), the Program Stream file will start with a 32-bit start
code: 0x000001ba, 0000 0000 0000 0000 0000 0001 1011 1010.

MPEG-2 VOB files (DVD)

VOB files are used on a DVD to store the video and audio: a VOB contains a
Program Stream.

A single video Elementary Stream (for example, a movie) is usually distributed
amongst a number of VOB files.
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NOTE. The user can specify the different VOBs that 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.

See Reference [16] under Standards References on page 5-20.

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

Encrypted (scrambled) VOBs cannot be opened.

Uncompressed video file format

The general uncompressed video file format is as follows:
B No headers of any kind (no file or frame headers)
" Concatenated planar image data

B Row raster order (top picture row first)

®  Unsigned samples.

For 8-bit sample depth:

®  One byte per sample.

For 9-16 bit sample depth:

" Two bytes per sample

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

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

® Y plane samples are unsigned

" Uand V plane samples are unsigned with a DC offset of 2", where # is the
chroma sample bit depth.
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For RGB format:
®  Concatenated R, G and B planes.
For grayscale format:

®  Luma plane only.

Compressed video file format

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

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

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

Once the video is extracted, 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.

H.264/AVC Byte Stream file format

In accordance with the H.264/AVC standard (see Reference [13] under
Standards References on page 5—20), the video file must start as given in the
diagram overleaf.
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The abbreviations mean:

AU  access_unit_delimiter_rbsp _nal unit
SPS  sequence parameter set nal unit
PPS  picture parameter set nal unit

Start of bitstream

Byte stream Byte stream Byte stream Byte /
NAL unit NAL unit NAL unit N

..............

\4

any
type

A A A A A

Zero or more Byte stream NAL units of type Filler and/or Reserved may be inserted at these points

AU PPS

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

VC-1 Advanced Profile and Elementary Stream file format

Within the VC-1 standard (see Reference [18] under Standards References on
page 5-20), only the Advanced Profile can exist as a separate Elementary
Stream. (The Simple and Main Profiles are required to be part of a container file
- such as RCV, ASF or MPEG-2 TS - so that the required header information is
stored.)

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

(See the standards in Reference [17] under Standards References on page 5—20
for details of the start codes and syntax permissible for each of these.)
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MPEG-4 Elementary Stream file format

In accordance with the MPEG-4 standard (see Reference [1] under Standards
References on page 5-20), the file will start with a valid header start code that
contains configuration information such as:

visual object sequence start code (0xB0)

or visual object start code (0xBS5)

or video object layer start code (0x20 - 0x2F)

or video object start code (0x00 - 0x1F)

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

® video plane with short header() (see below)

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

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

® Group of VideoObjectPlane () start code: 0xB3
® VideoObjectPlane () start code: 0xB6

See the MPEG-4 standard Reference [1] (in section 6.1.2) under Standards
References on page 5—20 for more information.

Note the entry points MeshObject () and fba object () also given in
section 6.1.2 of the MPEG-4 standard are not supported, but also these are non-
allowable tools in the Profiles and Levels supported by MTS4EA.

This means that for
® Group of VideoObjectPlane ()
B VideoObjectPlane ()

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

However, for
® video plane with short header ()

the first 22 bits in the video stream are the same as for H.263+ and H.263 (see
below).
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MPEG-2 Elementary Stream file format

In accordance with the MPEG-2 standard (see Reference [15] under Standards
References on page 5-20), the Elementary Stream file will start with a 32-bit
start code: 0x000001b3 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.

Source Video Format

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

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

® YUV, RGB or grayscale color models
B Alternative YUV chroma sub-sampling: 4:2:0, 4:2:2, or 4:4:4
B Alternative image sample bit depths: from 8 to 12 bits

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

Video Image Size

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

MTS4EA Compressed Video Analyzer User Manual



Compression Standards and File Types

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

B 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 user computer (the limit to the size is actually 1 million
Terabytes [2°°] 1 billion Gigabytes).

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

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

Both PAL and NTSC format video can be analyzed with MTS4EA.

Permitted Audio Types/Formats

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

"  MP4 (MPEG-4 Part | and Part 14)
®  MPEG-2 Transport Stream

®  MPEG-2 Program Stream
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Standards References

5-20

[1]

[9]

[10]

[11]

[12]

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

plus 14496-2:2004 Technical Corrigendum 1 Published 2004-06-15

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

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

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

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

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

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

MPEG-4 Part 4 (Conformance Testing) ISO/IEC Study of CD 14496-4
N3067 1999-03-18, Visual clause w3067 _4(v)

MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4
Normative 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]

[14]

[18]

[19]

[20]

[22]

H.264/AVC Standard ISO/IEC 14496-10 (First Edition 2003-12-01):
Information technology - Coding of audio-visual objects - Part 10:
Advanced video coding with document JVT-K051 "Version 3 of
H.264/AVC" dated 9 June 2004 (errata and Fidelity Range Extensions)
and document JVT-L047d8 "Draft Text of H.264/AVC Fidelity Range
Extensions Amendment" (AVC Amendment 1 Fidelity Range
Extensions, Draft) dated 28 August 2004

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)

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

DVD Standard for Video: DVD-Video Book Part 3: Video
Specifications v1.13

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

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

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

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

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

HE AAC codecs: ISO/IEC 14496-3:2001 Information technology --
Coding of audio-visual objects -- Part 3: Audio plus Cor1:2002,
Cor1:2004, Cor2:2004, Amd1:2003, Amd2:2004, Amd3
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Y A,
How to Use MTS4EA

This chapter:

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

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

Describes each of the menu items in detail and how to use them (see Main
Menu on page 6—12 to Help Menu on page 6—206)

Explains the icon toolbars, below the main menu (see Icon Toolbars on page
6-209)

Explains the context-sensitive toolbars, which appear depending upon the
video standard used and/or the actions being performed (see Context-sensitive
Toolbars/Tooltips on page 6-213)

Explains the information provided on the status bar (see Status Bar on page
6-216)

Lists the shortcut keys, such as Ctr1+A to Pause/Frame Advance one frame
(see Ctrl Shortcut Keys on page 6-218)

Explains the use of the Alt key to select menu items (see Alt Menu Keys on
page 6-219)

Explains the use of the command line/batch mode (see Command Line/Batch
Mode on page 6-220)
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Window Elements

Name of video or other loaded file

5 MTS4EA - [MPEG4 Example - Window Car]

Main menu > ﬁ File Play Owverlay Analysis Edit  Alert Window Help =

[ G R R T e i <\ | o @

Icons toolbars —> B E"’ﬁm’ Sl S el o ’_ »ﬁ:’ s, e .' = . ;
S BEBE® S LI e

»

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

Status bar > fouee

&l |Disabled:n

NOTE. The above screenshot 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 screenshots. However, there are no functional differences
in the way MTS4EA operates on these different versions of Windows. (The
desktop theme in use will also affect the look.)

In addition to the above toolbars/windows, there are multiple other toolbars that
are visible when particular functions are enabled. Also, there are some toolbars,
tooltips and menu items which are context-sensitive, 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 as below:

B MTS4EA - [MTS4EA1]
ﬁ File Play Owerlay Analysis Edit  alert  Window Help - | Bx

el = : 10

4

all Disabled: 0

Ready

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 [F], Open Project B2 and Save Project ﬁ)
®  Open stream... & and

"  Help 2]

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
MTS4EA License Manager in chapter 4 for more information.
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64

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:

T i i
wﬁ Analysis  Edit  Alert  Window  Help

ME stakistics 4

Wisual difference 4

Blank video

@ Blank video
Elank out the video so that the overlay graphics are clearer
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Opening a file

To open a file:

" (Click on File, Open stream... or
" Click the Open file icon & or
" Press Ctr1+0

Once a file is opened, the display initially looks as follows:

S MTS4EA - MPEG4 Example - Window Car
File Play Owverlay Analysis Edit  Alert Window Help

(2 - xfrié"?l b [ ]wup _v']"

L= B e = Yoo
| ® MPEG4 Example - Window Car =13

®# ‘oBpEB|

Al [Disabled: 0/

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

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

NOTE. However, you can open a number of copies of MTS4EA to allow
direct, side-by-side comparisons of multiple streams.
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6—6

Playing mode: restrictions

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

B Stop: stream is stopped

®  Play: stream is paused (after Pause/Step forward) or playing at normal speed
or Fast forward or Blind fast forward

Certain actions can be performed only when the open file is in the appropriate
Play mode. A few such examples are:

B The Trace enable and Graph enable options on the Analysis menu are only
available in Stop mode (see Trace enable Ctr1+T on page 6—112 and Graph
enable Ctr1+G on page 6—129 for an explanation)

" The real-time onscreen image overlays, such as MB types (see MacroBlock
Types 2 Ctr1+Y on page 6-86) and motion vector overlay (see Motion

vectors = Ctr1+E on page 6-91) do not update the video window when in
Stop mode

The manual states below where this is the case, in the relevant section.

NOTE. See also Audio-video synchronization on page 6—43 for further
information and details on playing audio and audio-video synchronization.

MTS4EA Compressed Video Analyzer User Manual



How to Use MTS4EA

MTS4EA projects

When working with MTS4EA, the projects feature allows all current set-ups to
be saved at any point and re-loaded, for example, to allow work to re-commence
at exactly the same point. The project file includes information on the name of
the file being analyzed, the views open and the location of these, plus many other
items. See New project... [l on page 6-32 for more information.

Synchronized views/navigating the views

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

" Video view

®  HexView

" Alert log

" Trace views

" Buffer analysis view

" Video navigator view

B Fidelity view (PSNR, etc. analysis)
" Audio waveform view

" File structure view

" Excel graphs

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

ES‘ YWideo Hex
Hesx iy Stream edit
iy Stream edit 4 Alert log
4 Alert log '@' Mavigakor
@' Mavigator i Buffer
B Buffer EE Trace
-+ Audio waveform -+ Audio waveform
From Trace file From video view

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

Example of moving between views

For example, when in the video view and using the MacroBlock tooltip, to see
the hex/binary data for a specific MacroBlock, simply right-click at the
MacroBlock location of interest and select Goto view from the context menu,
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 that contains the selected byte with the MacroBlock highlighted
(see Highlighting of selected areas in the video view on page 6-9).

6-8 MTS4EA Compressed Video Analyzer User Manual



How to Use MTS4EA

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 to the video view, the corresponding area
of the video view is highlighted, as follows:

B [f the area can be resolved to a single MacroBlock then a yellow and black
dotted box is displayed around the MacroBlock concerned:

T MTS4LA - Hox: MPIGA Examplo - Window Car
Fle Play Overay Anshysis Edt Alet Window Help

Pl @ N damprPpiemoafioe - 08 oREb
EEEMG.
> MPLGA [eample - Window Car

W 6n B Hes 4500 (Ao v] Bpenpariine ko [0
1E6DZ 00110001 10110011 00001111 31 B3 OF 1 ~
1E6DS 00000010 10010000 11010010 02
EGDI 10000110 10111000 11110100 & 09 F4 0
1E6DR 10110101 11001110 10001111 RS CE &F 4
AT 8C FO

1EGDE 10100111 10011100 111101
1ECE1 00101011 10000000 01001
LE6E4 DO00A01O 00110000 D010

1EGED 10010111 00111101 11100100 37 3
1E6F] 01100000 10100100 00010101 &0 A4
IEGFG 00000010 11001000 01010110 02 C§ 56
1EGEY 01111001 10101100 01100001 79 AC
1EGFC 11110111 10000000 01011000 FF 80 &
LEGFF 01100110 01000110 00001011 &6 46
LE702 10000001 20011000 03011100 51 18 SC
1E705 00010100 10100100 11110011 14 A4
1E700 11011011 10011110 00100101 DB 9E
LE70R Q1001000 O11E1001 11101011 48 7%
1E70E 00001010 00110000 00111110 OA 30 3
1E711 10000001 00011110 00110100 81 1E
1E714 01101010 01101001 00111111 64 &% 3
1E717 10001110 01111011 10000111 SE 7B
1E714 11011100 11110001 01001100 DC F1
LE7AD 00110011 00001100 11000011 33 OC C
1E7Z0 00110000 D0ODL011 01110000 30 OB 7
E: 1010001 01000000 10110110 51

1E723 0. 40
VE720 ARMAIANN MANRIARY NARTAIAN AR 55 »
Ao i) (1790640} b 3
Em MOTL: chelinors Alrts desbisd Limar Dabled: | (o5

B Ifthe 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:

Fle Play Overay Anshyss Edt Alet Window Hebp
PeEl o <Iaaa e o ol

Flma® romE@

W b 0500 [ne =] Bten por e
OOOOR00 1000000 01001010 o0
00010010 01001010 00010010 12
5 10000010 H0101100 DOLL0001 &2
11102101 01010010 01100001 ED
11010010 00010101 01001000 D2
E 00011100 10101000 01111010 1C
01111111 01010110 11000001 7F
01111010 10000010 11101100 7A
00000001 00101010 00001011 01
11110000 (1001111 01010011 FO
01100000 00011001 19101800 &0
11111000 00001101 10101000 F@
3 00011010 11100000 00001011 1A
11010010 DOOL0010 00110301 D2

00000011 10011010 00011100 03
EZC 00100110 00111110 00111110 26 3
10011110 00160160 0110011

1
00100001 10111010 4

&
0000g001 10110110 11010111
E 01110001 10010111 11001110
11110101 00010010 01111010
00001001 LOOXLOO0 08010200
€7 11000010 01100000 11100010 C
00001101 00101001 10101001
D 01100010 10010001 11110000
&0 00110010 10100101 01000011
11111000 00111110 00011111
[Sebection: G 0f48, T 49,5 5 bits

MOTL: coajnans Akrts desbied Lirar Desbledi0 | Oum

MTS4EA Compressed Video Analyzer User Manual 6-9



How to Use MTS4EA

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

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

Synchronization of views/Synchronize views icon #=

When the Synchronize views icon 4 is pushed in, then all open windows
automatically follow the selection that you made. For example, if the video and
HexViews are both open, the icon is pushed in, and video is then played, then
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.

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

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

D MTSAEA - MPEGA Frample - Window Car[Hex]
Fie Play Cwveley Anshs ESt et Wi Hep

00000 00000000 00000000 00000001 10110000 11110010 DOOOOOOD 00 00 01 BO F2 00

00006 00000000 10110101 0000101 @0 01 BS 0B 00 00

0000C 00000001 00 Q0100000 01 01 00 00 01 20

00012 00001000 11 {lm 0 10001000 10000000 0O0OL111 01010000 08 CO 00 00 OF 50

00018 10110000 01000010 01000001 01100000 11000010 DOL10000 BO 42 41 60 C2 30 “BA° A0

0001k 01111111 00000001 10110110 00010000 7F 00 00 01 B 10 L

00024 01100010 00011001 00011110 11100001 11011001 62 1? 05 IEEl D% b

00024 00100101 10110100 01100100 01011501 11001111 QIOLILI0 25 64 5D CF SE %°

00030 00011011 11100111 10011111 11111001 00010100 11011110 1B E? 9F F3 14 IE

00036 11110000 11100011 11110101 01011000 11101010 01110101 FO E3 FS S8 EA 75 S5&)au

003C 00111101 01010010 10000100 00011010 10100001 11111101 3D 62 B4 14 Al FD =R iy

11000 10110110 01110111 10000111 DA SF 58 Be :‘:‘ 2 T_Xiw

10010 00111101 10I1X1N0 11110101 E7 A4 F2 3D BE cHARE

11110 01100011 10101110 00101101 && DD DE 63 AE I l.ﬂ-\:c..

00 10001110 01100111 11000111 DY 45 DC BE &7 C7 ﬂ?:lr T

11101001 10101101 01100101 27 ED 90 E9 AD 65 'i sé-w

10 01011181 QO0I0IL0 01110001 AE A3 32 SF lﬁ :‘1 Oli q

00 00111011 10111101 DOLOODOO 7B 3% 50

01 10010110 11011011 00101011 DB 39 AS u DB "D l!'\' ﬂ'{
0111 10001001 11010101 01011110 DO1001E0 D& A7 B89 DS SE 26 OS) "4

D007% 10110000 01000100 10001013 00101310 OOL01001 DOOI1011 BO 44 BB 2E 29 18 *D ]
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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 that contain video, such as
MP4 or 3GPP files, or MPEG-2 Program/Transport Streams):

For Trace views, do one of the following:

B Select File, Open other... (or click the icon E) to open a Trace file
previously stored or associated with another video stream

B Select Analysis, View trace... (or Ctr1+V) to open the current trace
file, as named in the Analysis menu - Trace tab

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

For HexView click on Analysis, View stream hex... (or click the icon k&l or
press Ctr1+H)

For the stream structure view click on Analysis, View file structure... (or
click the icon I=] or press Ctr1+R)

click the icon %)

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

For the Alert Log click on Alert, View alert log... (or click the icon 2)

For the Audio waveform view, click on Play, Audio, Audio waveform
view... (or by clicking on the icon e )

NOTE. The Audio waveform view is available only when an audio stream or
file/project containing an audio stream or streams is open.
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Main Menu

The sub-menu options available under each main menu selection, such as File,
Play, Overlay, etc., are described in detail in their respective sections. A
summary of each main menu item is given here.

Several of the common functions can be accessed via:
®  The icon toolbars (see Icon Toolbars on page 6—209)

B Ctrl keys (see Ctrl Shortcut Keys on page 6-218)

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

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

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

|§! Flay Owetlay Analysis Edit  Alert  Window  Help
| Open stream.,,  CEHO | B - s

[F Mew project

[ Open praject...
ﬁ Sawe project...
Sawve project as. .,

Cpen other, ..
Preferences...
Example files L4

1mp2ts_3.vpt
2 mpdasp_3.vpt

Exit

Open stream... & Ctr1+0

With this option the user is able to browse the file system to find a file to
analyze. This can be:

® A file containing only audio, e.g. an MPG file

® A compressed video file which contains video data only, e.g. an MPEG-4
video Elementary Stream (see MPEG-4 Elementary Stream file format on
page 5-17)

® A container file which includes audio and transport information as well as
video (see MP4 files on page 5-12, 3GPP files on page 5—12, and MPEG-2
higher syntactic structures on page 5—13)

®  An uncompressed video file (see Opening an uncompressed video file (any
file extension) on page 6—25

Autodetect file type

When Autodetect is selected in the Open as type drop-down box (as shown in the
screenshot above), then the file contents are automatically selected by MTS4EA.
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In this case, the Files of type drop-down is simply used to narrow the list of file
extensions searched for:

Open stream

Lok ir: | L3 My Documents ﬂ ¢ i EEE
qul HD Capture {Er\w Videos
[y eBooks [CPinnacle Studio
2 by Music [Cyulead videostudio
ﬂMy Fictures

I My PSPE Files
|3 My Received Files

Filzz of type: Wideu elementary streams [vJe 2E4,m4v,m2\_j Cancel
Yideo elementary streams [vJe 264, 2w 260
Open az lype: |Audio elementary streams [adts, mpg)
Media files [mpd. 3gp.mpg.vob.asf wy. o)
Al fles [%7]

The default file extensions that MTS4EA looks for are:
®  For audio-only files: . adts, .mpg
®  For video-only files: .v9e, .264, .mdv, .m2v, .263, .261, .cmp, .bits

®  For container files including video: .mp4, . 3gp, .mpg, .vob, .asf, .wnv,
.Ircv

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

NOTE. The exception to this are VOB files, where MTS4EA will take different
actions due to the VOB extension (see Open stream... & Ctrl+O on page 6-13).
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The selected file extension is remembered by MTS4EA for the next time a file is
opened.

Force to open as a specific file type

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

In this case, the file type can be forced from the drop-down Open as type list:

Open stream

Look in: |[D My Documents

[C3HD Capture 8 by videos

'ufl My eBooks [CPinnacle studio
.,E_.| Pl Music [Cyulead videostudio
:‘.;ﬂ My Pictures

(221 PSP Files
[0y Received Files

Files of type: |\-"ic|eu:| elementary streams [\-'Ele,284,m4v,m2\ﬂ Cancel

il

Open as type: | j

Yideo: YUY

Yideo: RGE

Yideo: Greyscale

Yiden: H. 261

Yideo: H.263

Yideo: H. 264440 C

Yideo: MPEG-2 part 2

Yideo: MPEG-4 part 2

Yideo: YC-1 Advanced Profile
Audio: MPEG-1 part 3

Audio: MPEG-2 part 3
Container. 45F

Container. MP4

Container. 3GFPP

Container, MPEG-2 part 1 TS5
Container; MPEG-2 part 1 PS
Container; MPEG-2 part 1 PES
Container. MPEG-4 part 3ADTS

In this case, the file extension is ignored.

NOTE. To open an uncompressed video file, select the appropriate item on the
list and MTS4EA will open the file in the appropriate format, regardless of the
file extension or the data found in the file.
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Opening a video 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:

3 MTS4EA - MPEG4 Example - Window Car

File Play Ovetlay Analysis Edit Alert Window Help

[Pl S aamprwEmo e Cf« #2050

3 MPEG4 Example - Window Car

Ready LAl | Disabled:0 |

The title of the elementary stream is displayed in the title bar of the video
window (in this case MPEG4 Example - Window Car, one of the example files
provided).

Opening an audio Elementary Stream (. adts, . mpg, etc.)

When a raw audio 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.
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Also, because MTS4EA has recognized that the open file is an audio stream, the
following icons are now made available in the toolbar:

® ¥ Opens the Audio waveform view (see Audio waveform view " on
page 6—60)

= s Turns the sound off/on: the stream continues to play and decode even
when sound is disabled (see Mute audio ¥ on page 6-64)

As the file contains audio data only, all other icons for video analysis tools, such
as Hexview, Trace, Buffer analysis, etc., are grayed out. The Synchronize audio
icon is also unavailable, as there is no video with which to synchronize (see
Audio-video synchronization on page 6—43).
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Opening a container file (. mp4, . 3gp, .mpg, .asf)

Track type Track/stream Size of Scrambled = Decoder type
(video, audio, D no. track/stream encrypted (see below)
other - note

the icon)

B Flementary stream seicct

Select an elementary stream to decod®

= C/BBCIAUGZ7.mpg Select [ [ Description Bytes | Scrambled | Decoder

) Program 4351 & videoEs Oxel  ISOMIEC 13818-2/11172-2.,, 174845+ No MPEG-2 part 2
% Program 4415

Program 4473
#) Frogram 4543
) Program 4231
=) Program 4167

ISOfIEC 11172 Au
ITU-T Rec, H.222,

A
< 2% >
I— Hide unknovin stieams i rogram -»stream: Us. > stream: Uxel
B Video: | Prooram 4167-»stieam (258 strmam Onel) m
I~ Hide ize Audio. [Prooram 4167stieam 4258 stream Oncl) %
Stream search
Seach J
‘ ok Cancel ‘
Tree structure Streams selected Streams selected for
showing the various for analysis - enter analysis - enter tick in
programs in the file tick in Select Select column
(click the + and - to column
open and close the
items)
ey e 5
Tick box below to hide Skt n sty o
[3=a Thee I Bytes | Scrambled | Docrkr
tree structure B &wes o oSl |ieeGsen

When a container file is loaded, MTS4EA automatically opens the Elementary
stream select window (as shown above), in which are listed all streams, audio
and video. The streams contained can be browsed, individually selected for
analysis, with the user’s choice of decoder, and either immediately played and
analyzed within MTS4EA or extracted and saved to a file before going on to
play/analyze it.

6-18 MTS4EA Compressed Video Analyzer User Manual



How to Use MTS4EA

Select. To select the stream, audio or video, for analysis, enter a tick in this
column beside the desired stream. Its description appears in the Video or Audio
fields under the browsing area (as illustrated overleaf). Only one video and one
audio stream can be selected; if a stream is selected and a tick is consequently
entered beside another stream of the same type, the description will change to
show the updated selection.

Video: |Program 4167-> stream: 0x258-> strean: Oxel Goto
Audia: |F'rogram A1E7-> shreamn: 0x253-> stream;: Qw0 Goto

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

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

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

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

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

Scrambled. This column shows Yes if the stream is scrambled or encrypted in
some way. Scrambled streams cannot be decoded.
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Decoder. Once a stream is selected, the decoder must be chosen. The Decoder
column shows the decoder(s) found for the stream concerned. There can be
multiple streams containing video or audio, each with different decoders. If the
Decoder column is empty, then MTS4EA has been unable to match one of its
decoders with the data it found.

M Elementary stream select rg|
Select an elementary stream to decods
Type | 5] ‘ Description | Etes ‘ Scrambled ] Decoder |
Oxbe padding_stream 2010+ Mo

IS0IEC 13818-3/11172-3. ., 2017+ No MPEG-Z part 3

I Hide unknown streams e |slream'ﬂxeﬂ Goto
Iv¥ Hide empty streams
v Hide tree: Audio: |slream:chU Goto!

Shream search

Search
Extract | 0K Cancel

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

M Elementary stream select rg|
Select an elementary stream to decods
Type | 5] ‘ Description | Etes ‘ Scrambled ] Decoder |
Oxbe padding_stream 2010+ Mo
(el Audio E5 - OxcO IS0IEC 13818-3/11172-3. 2017+ Mo MPEG-2Z part 3
& Yideo ES  Oxed ISOIEC 13818-2/11172-2, 6056+ Mo @ MPEG-Z part 2 &2
H.263 ~
H.264[ANC

MPEG-4 part 2
WC-1 Advanced Profile
VC-1 SimplefMain Profil

MP4
3GPP
MPEG-2 part 1 TS
i MPEG-2 park 1 PS5
I Hide unknown stieams Wi |slream'ﬂxeﬂ MPEG-Zpart 1 PES | M
Iv Hide empty streams MPEG-4part3ADTS sl
v Hide tree Budio: |S"'3‘3"”30“CU @]

Shream search

Search
Extract | 0K Cancel

Selecting a different decoder forces MTS4EA to use that decoder for this
track/Elementary Stream.
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Hide unknown streams. When selected, Hide unknown streams means that the
streams are not shown for which MTS4EA has been unable to match one of its
decoders.

Note that when Hide unknown streams is enabled, the empty streams are also
hidden, as they will not contain valid data for which MTS4EA can select a
decoder.

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).

M Flementary stream select El
Select an elementary stream to decode
Type | i} | Diescription | Bytes | Scrambled | Decoder | ~
(o) AudioES Oxdc  ISOJIEC 13818-3/11172-3... 0+ Mo
(o) AudioES  Oxdd  ISOJIEC 13818-3/11172-3... 0+ Mo
(o) AudioES  Oxde  ISOJIEC 13818-3/11172-3... 0+ Mo
(o) AudioES  Owdf  ISOJIEC 13518-311172-3... 0+ Mo
& VideoES  OxeD  TSOJIEC 13818-2/11172-2... 6056+ Mo MPEG-2 part 2
& videoES Oxel  ISQJIEC 13818-2/11172-2... 0+ Mo
& VideoE5  Dxe?  1SOJIEC 13818-2/11172-2... 0+ Mo
& videoES  Oxed  ISOJIEC 13818-2/11172-2... 0+ Mo
& VideoES  Oxed  ISOJIEC 13818-2/11172-2... 0+ Mo
o VidenES weS  ISOVIEC 13818-2(11172-2... 0+ Mo
v
D
[ Hide unknaown streams Video: |st|eam.0xeﬂ Golo
[ Hide emply streams
IV Hide tres Audic:  [stieam:Dvc fiolo
Stream search
| ak Cancel
(MPEG-2 example given)

Hide tree. See above.

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

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

For these types of files, MTS4EA reads the first part of the file only, until a
MTS4EA decoder can be matched with the data found.
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In this case, MTS4EA will display the size in the Bytes column with a + sign to
the right of the size, as shown below:

| I | Description | Bytes | Scra
Dxed ISOfIEC 13515-2/11172-2,.. 199121+ Mo

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... &l Ctrl+Hon page 6—151 for more information.

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

When the search is complete, the display will be similar to that below:

M Elementary stream select [ﬁl

Select an elementary stream to decods

Type | 5] ‘ Description | Etes ‘ Scrambled | Decoder | ~
Oxbc program_skream_map 0 MNo
Oxbd private_stream_1 0 No
Oxbe padding_stream 3606 Mo
Oxbf private_stream_2 0 No
(=) Audio ES  OxcO ISOJIEC 13815-311172-3,., G4420 Mo MPEG-2 patt 3
(=0 Audio ES  Oxcl IS0O/IEC 13818-3(11172-3.., 0 Mo
(=0 Audio S Oxc2 IS0/IEC 13818-3(11172-3... 0 Mo
i) Audio ES  Oxc3 ISO/IEC 13818-3(11172-3.., 0 Mo
() Audio ES  Oxc4 ISO/IEC 13818-3(11172-3.., 0 No
(i) Audio ES  OxcS IS0/IEC 13818-3(11172-3.., 0 No &
I Hide unknown streams Video: |Sneam-nxeﬂ M
I Hide empty streams
¥ Hide ies budic:  [streamDiel) Goto|

Shream search

:I Scanned 1.541 Mbytes of 1.547 Mbytes in mp2_1

0K Cancel

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

Note that during the search process, MTS4EA will search through all the linked
files, and therefore may find other streams, and will be able to determine the
total size of the streams found: this is why there are now two further streams
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 track, audio or video, to be saved as a
separate elementary stream (in the case below, .m4v is offered as the file type, as
the container file was MP4):

Save stream file as
The video track ID from the o CX 5 = (2%
] N M| R ) bl
MP4/3GPP file is appended _.@m i :
| (B auturnn.mdw
to the name of the 5baﬁmn,m4\,

MP4/3CPP file name [ Football mav

A file extension is added
automatically, depending

. File name; E -City-001.md+ _Save
on the video type (see -
belOW) ﬁ Save astwpe: |Elementary stream [*mdv) j Cancel

NOTE. Ifyou decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as... option on
the File menu (see Save stream as... on page 6-31).

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

®  H.264/AVC video format files are given the extension: .264
B VC-1 Advanced Profile video files, the extension: .v9e
B MPEG-4 video format files, the extension: .mév
(except for MPEG-4 Short Header, with extension .263)
" MPEG-2 video format files are given the extension: .m2v

®  H.263, H.263+ and MPEG-4 Short Header video format
files are given the extension: .263

B 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.
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OK. OK opens the selected stream using the decoder shown; if the OK button is
grayed out, then the stream selected cannot be opened.

A window is then opened with the title of the container file with the track/stream
number.

3 MTS4EA - MPEG4 File Example - Beijing Weather Girl - track 001
File Play Ovetlay Analysis Edit Alert Window Help

PEE & v ampr e v C[@eE o2 8 G

B MPEG4 File Example - Beijing Weather Girl - track 001 =13

LAl | Disabled:0 |

Because MTS4EA has recognized that the open file contains both audio and
video streams, the Synchronize audio icon, ® , is now made available in the
toolbar (see Synchronize audio = on page 6—64).

NOTE. Ifyou decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as... option on
the File menu (see Save stream as... on page 6-31).

In order to examine the structure of the MP4, 3GPP, ASF, MPG (MPEG-2), etc.
file, click on the View file structure... option on the Analysis menu (see View file

structure... = Ctrl+R on page 6—158).
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Opening a VOBIseries of VOBs (. vob file extension).

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

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

MTS4EA Compressed Video ES Analyzer I>_S|

The input file appears to be part of a series of YOB files:

9
Y1\ TemplvTS_03_0.YOB
Yi\TemplvTS_03_1.YOB

Do wou want elementary skream extraction to span these 2 files?

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 (see Opening a container file (.mp4, . 3gp,
.mpg, .asf) onpage 6—18).

Opening an uncompressed video file (any file extension)

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

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

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

" More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)
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YUV format of 8 bits per sample 4:2:0. The YUV file output is raw YUV with no
headers of any kind. This is the same format used by the Microsoft MPEG-4 Part
2 reference encoder Reference [7] (see Standards References on page 5-20) and
used commonly by other programs:

®  No headers of any kind (no file or frame headers)
®  One byte per sample
®  Row raster order (top picture row first)

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

® Y plane values are 0-255 unsigned

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

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

®  No headers of any kind (no file or frame headers)
" Concatenated planar image data

®  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

" Two bytes per sample

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

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

® Y plane samples are unsigned

® Uand V plane samples are unsigned with a DC offset of 2", where # is the
chroma sample bit depth
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For RGB format:

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

®  Luma plane only

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

Setting the uncompressed video frame size, etc. Within an uncompressed video
file, there is no place to indicate the frame size, frame rate, etc., so when the
uncompressed video 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 E|

Genersl | H.263 | MPEG-2| MPEG-4| H.254/8%C Uncompressed |

Presets: |Eustom ﬂ
wigh [ [ piseks
Height: 0 pixels
Chrama format: | YUY 4:2:0 S-bit v | Advanced..
Encoding: Im
Header skip: I—U bytes
Frame skip: I—U frames

[ Skip frames before each input frame

[ Interdaced

Frame rate: 25 frames per second

QK | Cancel Apply
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Presets (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 in the previous figure; in any event, the
correct values can be entered or selected using the drop-down list:

Decoder options @

Gereral | H.263 | MPEG-2| MPEG-4 | H.254/8/C Unoompressed |

Presets: | Cusztamn

. [VGA (540« 450]
Width: | 525 45IF (704 % 450
 |5255D (720« 480)
Height: | 4CIF (704 « 576)
|B255D [720 4+ 576)
Chrama format: SYGA (800 » 500]
G (1024 % 768)

2|l

Eneoding: | 5500 WD (1260 % 7201

. |avGA (1250 « 350)
Header skins | gwga (1280 « 1024)

~ |525 165IF (1408 « 950)

Frame skip: | 165IF (1405 « 1152)

45VGA [1600 % 1200]

1080 HD [1920 = 1038)

2K [2048 « 1024)

XG4 (2048 ¥ 1536]

164Gl (2560 1920)

36161536 (2351 [3616 » 1536] v

Frame rate:

ak. | Cancel Apply

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

Advanced... button. Click this button to specify a custom chroma format - this
will open the Image Format dialog (see Image format dialog on page 6-30).

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

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

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

Header skip. The number of bytes at the start of the file 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, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames is skipped before
each viewed frame.

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

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

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

NOTE. The number entered in the Frame rate field can be an integer (e.g. 30),
or a fraction (e.g. 30000/1001) or a decimal number (e.g. 29.97).
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Image format dialog

The Advanced... button opens the following window:

Image format Pﬁ|

Colour model; | YUY A

Luma plane

Sample depth: |3 = | his
Chroma planes

Sample depth: |8 -~| bt
Width divigor: |2 -
Height divisor: |2 -

Ok | Cancel |

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

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

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

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

Height divisor. This control specifies the vertical sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image height is divided to find the chroma plane height.
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Save stream as...
This allows the active file to be saved to a particular file name.

This is typically used to save a video Elementary Stream, when this has been
extracted from an MP4, 3GPP, MPG (MPEG-2), ASF or other file type, but was
not saved at the time it was extracted (see Open stream:... & Ctri+Oon

page 6—13):

PP File Example - Mobile Hands

BB Elementary stream select

Select elementary streams to decode
Select ] Type l o] ] Description l Bytes i Scrambled ] Decoder
& MPEG-4partz 001 Wisual stream 273233 Mo MPEG-4 part 2
Sawve stream file as
Save i Jb Temp _'_i = £k E-
()add logo () hasp emulakor [C)test:
(o) adifzmp4 [Cmkisofs )vel,
|C5) cerify_demo [ mrdynamic S)vpre
[5)cerify_panel [C)Mew Yprove example sequences  |B | dtes
() Defect list [C)Platform Tests |ﬂ etes
() done () Revised Yprove PDFs
@ I | >
< File: name: Jopfil1-001.mdv Save |
I Hide unknown strefl Save as twpe: |MPEG-4 part 2 [ mdv) _:j Cancel
¥ Hide empty stream “ |

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

The video can also be saved as an uncompressed video file, in the format given
in Opening an uncompressed video file (any file extension) on page 6-25.

NOTE. The Save stream as... feature will only save uncompressed video if the
input format was also uncompressed. When using a compressed, use the
Decoded file output feature.
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New project... [F]

Description of MTS4EA projects

Some of the information saved in a project file includes the:
® File name being analyzed (and track number, if relevant)
" Views open and the screen location of these views

B Location of the tooltips and toolbars

®  Errors that 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 be 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 default. vpp. This is used as the
template when New project... is selected - all the settings in default.vpp are
copied into a new project.

New project

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

Open project... 2

(See also Description of MTS4EA projects, Project files and Project Default
file, above, for a description of projects and project files.)

This allows the user to open a previously saved project file.

Save project... i

(See also Description of MTS4EA projects, Project files and Project Default
file, above, for a description of projects and project files.)

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

(See also Description of MTS4EA projects, Project files and Project Default
file, all on page 632, for a description of projects and project files.)

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

Close project...

(See also Description of MTS4EA projects, Project files and Project Default
file, all on page 632, for a description of projects and project files.)

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:

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

®  Any other file, to open in the HexView

Open other MTS4EA file types

Look in: | I Temp ﬂ cF Ef-
Eiﬂtestset ﬁout.vpt
!lﬁ wel _wip E | bek.vpt
Ili:l vprove_temp_build @ test. vpk
||&] aac_tracez.vpt |E]v11140_B_D_Space_Mp4_sp
8] ac_trace. vpt |E]v11140_B_D_Space_MP4_sp
||ﬂ avc-trace. vpk
£ | &

File narne; |
j Cancel

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 files that can be played/analyzed in
MTS4EA:

E #=W Play  Owerlay  Analysis Edit Alert Window  Help

&

[

Open stream...  ChHO

Save skream as...

E’l Mew project
E-? Open projeck. ..
ﬂ Save project...

Save project as...

Open ather., ..
Preferences. ..
Example Files H. 264/ A% Byte Streams L4
| WC-1 Advanced stream L4
1 ¥\ Templ¥TS_03_0.YOE
MPEG-4 Elementary Streams  F
2 mp2ts_3.wpk
H.263 streams L4
3 mpdasp_3.vpk
H.261 stream L4
Exit
P4 Files L4
3GPP file L4
MPEG-Z Program streams L4
MPEG-2 Transport skreams 4
A3F files L4

These are provided to give examples of various compressed files to experiment
with and to compare with your own compressed files. Some of these are without
error, others have known errors and generate appropriate Warning/Error
messages (both as 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
H.264/AVC Byte Stream file format on page 5—15 and Reference [13] under
Standards References on page 5-20).

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

v4.0):

Name H.264 Profile/Level Warnings/Errors

Neon Night Baseline/2 - none -

Canary Wharf Extended/3 Use of an invalid (uninitialized) Picture
Parameter Set
Incorrect
Direct 8x8 inference flag

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

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

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

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

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

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 25.

VC-1 Advanced Profile Elementary Stream

This is a VC-1 format Advanced Profile compressed video Elementary Stream
(as described in VC-1 Advanced Profile and Elementary Stream file format on
page 5—16 and Reference [17] under Standards References on page 5-20).
Advanced Profile of VC-1 is the only profile that can be a stand-alone
Elementary Stream; the Simple and Main Profiles can only exist in an ASF file
orinan . rcv file.]

One such file is provided:

Name VC-1 Profile Warnings/Errors

Central Park Advanced Invalid value (reserved) and invalid VLC
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MPEG-4 Elementary Streams

These are MPEG-4 compressed video Elementary Streams (as described in
MPEG-4 Elementary Stream file format on page 5—17 and Reference [1] under
Standards References on page 5-20).

Six such files are provided:

Name MPEG-4 Profile Warnings/Errors

Woman Drinking | Main - none -

Train in Station Main - hone -

Space Simple modulo time base

Method 1 quant used

Man Walking Advanced Simple/Level 0 (with B- | VBV overflow
VOPs, Method 1 quant)
Synthetic Advanced Simple/Level 2 (with B- | VCV overflow
VOPs, Method 1 quant, Quarter
Sample)
Window Car Advanced Simple/Level 2 (with B- | stuffing bits

VOPs, Method 1 quant, GMC
with 3 warping points, affine
model)

VGV overflow

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

display.

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

These are H.263 compressed video files (as described in H.263+, H.263 file
format on page 5—18 and Reference [2] under Standards References on

page 5-20).

Three are provided:

Name

Standard/Annex

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,
1,LJ,S, T

- nhone -

H.261 stream

This is an H.261 compressed video file (as described in H.261 file format on
page 5—18 and Reference [3] under Standards References on page 5-20).

One such file is provided:

Name

Standard

Warnings/Errors

Conference Room

H.261

Tref (temporal reference) incorrectly set
in each frame
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MP4 files

These are MPEG-4 .mp4 container files, containing compressed video and other
data (as described in MP4 files on page 5—12 and Reference [11] under
Standards References on page 5-20).

Three are provided:

Name

Standard/Annex

Warnings/Errors

Packet Woman

MPEG-4 Simple
Profile/Level 1

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

VCV overflow and VBV underflow

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

Girl

Profile/Level 5 (video);

AAC (audio)

3GPP file

This is a 3GPP . 3gp container file, containing compressed video and other data
(as described in 3GPP files on page 5—12 and Reference [12] under Standards
References on page 5-20).

One such file is provided:

Name

Standard

Warnings/Errors

Mobile Hands

MPEG-4 Simple
Profile/Level 1

Reserved value for
Profile and level indication

(setto 0)
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MPEG-2 Program Streams

Three MPEG-2 .mpg Program Streams are provided, containing compressed
video and other data (as described in MPEG-2 higher syntactic structures on
page 5—13 and References [14] and [15] under Standards References on
page 5-20).

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

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

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

MPEG-2 Transport Streams

Two MPEG-2 .m2t Program Streams are provided, containing compressed
video and other data (as described in MPEG-2 Transport Stream files on
page 5—13 and Reference [15] under Standards References on page 5-20).

Three are provided:

Name Standard Warnings/Errors

Golden Gate H.264/AVC Main Profile Use of undefined

disable deblocking
filter idc=3

Mangroves MPEG-2 Main Profile/Main - none -
Level
Captain Bob MPEG-2 Main Profile/Main - none -

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

Two Microsoft ASF files are provided, containing compressed video and other
data (as described in Microsoft ASF files on page 5—12and Reference [18] under
Standards References on page 5-20).

Name Standard Warnings/Errors
Beach Girl VC-1 Simple Profile - none -
Great Wall VC-1 Simple Profile - none -

YUV source files for example fidelity analysis

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

Standard Stream name YUV filename*

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

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

MPEG-4 Man Walking man_walking_yuv

(Advanced Simple (30 frames/sec)

Profile/Level 0)

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

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

B filename.md4v [hex] (thisone isopened in the HexViewer)

" filename.mdv (this one is opened as a video file)

B  filename.adts (this one is opened as an audio file)

B filename.yuv [yuv] (thisone is opened as YUV video)
MTS4EA then uses this to determine in which window the file should be re-
opened.

Exit

This option exits from MTS4EA.
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Play Menu

This menu controls the playing of the compressed file:

S MTS4EA - [MPEG4 Example - Window Car]
a File BEERM Cwerlay Analysis Edit Alert ‘Window  Help

B = P Play clp e [ el |
B Fast forward Chrl+F n&n
[# Blind fast Forward Chrl+B
M Stop Chrl+5
I Pausefstep Forward Chrl+a
= Skip Forward Chrl+E

Continuous play
v Hold last frame

Hold first frame
M Pause on frame. ..

Decoder options. ..
& video navigatar, .,

Audio L4

Right-click pop-up Play menu

In addition to the menu selection, there is a right-click pop-up Play menu:

P Flay Chrl+P
P Fact Forvard Chrl+F
[%= Blind fast Forward Ctrl+B
W sStop CtH+S
P Pausefstep Forward ChrlH-A
4l Reverse play Chrl+Shift+P
<l Fast hackward Chrl+shift+F

%] Blind Fast backward Chr4-Shift+B
4l Pause/step backward  Ctri+Shift+4
u Skip forward Chrl+E
w™ Skip backward Chrl+Shift+E

PH Pause on Frame. ..

Goko view 4

4 Svnchronise views

YWideo scale L

The functions of each of these Play menu items are explained on the following
pages. (For the items below the Play menu see Synchronized views/navigating
the views on page 6—7 and Video scale on page 6—-203.)
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Audio-video synchronization

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

Icon Function in video Function in Function in synchronous mode Function in asynchronous mode
mode audiomode | y;444 Audio | Video Audio
» Plays to end or specified | Plays to end Attempts to play video and audio in Audio and video play independently;
frame or until paused synchrony. no common timing enforced
Whenever play is resumed, audio
picks up at current location.
[ Plays quickly in forward Video plays quickly in Audio Video plays quickly in Audio
direction forward direction muted forward direction muted
= Decodes file as quickly Decodes video file as Audio Decodes video file as Audio
as poss. without display quickly as poss. without | muted quickly as possible muted
display without display
7] Stops Stops Stops video and audio at once Video stops Audio
muted
= Pressed once in Play Pressed once in Play Audio Pressed once in Play Audio
mode, pauses mode, pauses muted mode, pauses muted
Pressed again, or at top Pressed again, or at top Pressed again, or at top
of file, steps forward 1 of file, steps forward 1 of file, steps forward 1
frame frame frame
- Plays file backwards, at Plays video file Audio Plays video file Audio
normal speed backwards, at normal muted backwards, at normal muted
speed speed
<4 Plays file quickly Plays video file quickly | Audio Plays video file quickly | Audio
backwards backwards muted backwards muted
%] Plays file as quickly as Plays video file as Audio Plays video file as Audio
possible backwards quickly as possible muted quickly as possible muted
without display backwards without backwards without
display display
=l Pressed once in Play Pressed once in Play Audio Pressed once in Play Audio
mode, pauses mode, pauses muted mode, pauses muted
Pressed again, steps Pressed again, steps Pressed again, steps
back 1 frame back 1 frame back 1 frame
u Skips on to specified Skips on to specified Audio Skips on to specified Audio
frameftype/time/number frameftype/time/number | muted frameftype/time/number | muted
of frames of frames of frames
" Skips back to specified Skips back to specified | Audio Skips back to specified | Audio
frame/type/time/number frame/type/time/number | muted frame/type/time/number | muted
of frames of frames of frames
L] Pauses when specified Pauses when specified | Audio Pauses on specified Audio
video frame is reached video frame is reached | muted frame muted
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Video (frames)

Audio stream

Time (milliseconds)

Video (frames)

Audio stream

Time (milliseconds)

Audio sounds broken up

When a file containing both audio and video streams is played and the Audio

synchronize function is engaged, if the PC is not sufficiently powerful, it may be
that synchronization is not possible and the resultant audio heard by the user will
be broken. The figures below describe, in simplified terms, how audio and video
stream interrelate when decoded in MTS4EA.

When the Synchronize audio icon is depressed, and the requested
synchronization is successful, the green display appears in the Status bar and the
streams run concurrently in real-time.

In sync
40 millisecs
l—H—
T 1 2 | 3 | 4 | 5 [ 6 | 7 | & | 9 [ 1o 11 2.~
[ B e B ) I e I e B i ) B ) N ) B el
A1 A2 A3 A4 AS A6 A7 A8 A9 A10 A11 A12
T T T T T T - =
0 40 80 120 160 200 240 280 320 360 400 4. 0
The illustration above shows video being decoded at a display rate of one frame every 40/1000
seconds. Audio plays, unbroken, at the same rate as the video.
When synchronization is not requested, the Synchronize audio icon is not
depressed, audio and video will decode independently.
120r3iﬂsecs
1 2 | 3 3 o |
40 millisecs
T [ ) [ e [ [ [ ] [ [ ) [ [ e o e e
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12
T T T T T -
1] 41 80 120 160 200 240 280 320 360 400 4. 0

The illustration above shows video playing more slowly, at a display rate of one frame every 120/1000
seconds. The audio plays at its own decode rate, outstripping the video.

When the Synchronize audio icon is depressed, and the requested

synchronization is unsuccessful, the red display appears in the Status bar and the
video decodes at a rate determined by available processor power, while the audio

is broken.
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|
end of 3 sec. cache 120 millisec:
— = — >

Video (frames) 23 24 | 25 26 I 27 28 —

Audio stream e [ [ F—=r [ == ] == == =

A24 A25 A26 A27 A28
i T T T —
Time (seconds) 0 3.0‘00 3120 3.240 3.360

The illustration above shows an unsuccessful attempt to synchronize audio and video: the cached
data plays in sync, thereafter, limited processor power causes the audio to fragment (usually more
unevenly than suggested in the above diagram) as it attempts to keep pace with the video by means of
timestamps.

Play ™ Ctri1+p

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

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

page 6—64 for more information about audio synchronization.)

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

(This is most likely to be seen with the H.264/AVC video standard, where up to
16 frames are loaded into the decoder buffer prior to display of the first frame.)

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

" Hold first frame is selected, in which case the first frame is re-displayed
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Fast forward B Ctr1+F

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

This command is unavailable when playing audio files.

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

NOTE. When playing video forwards or backwards, MTS4EA buffers the video
and associated data. By default, MTS4EA allocates a buffer size of 100 MB. The
amount of buffer required per frame of video and associated data varies
considerably with the video size and the video standard. Typically, 100 MB is
sufficient to buffer the video and data for 10-500 frames.

To change the buffer size, use the Play menu, Decoder options, General tab. See
Decoder options... on page 651 for more information.

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

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

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

If a frame number has been set in Pause on frame... ™ then the video will pause
at this frame number.

Blind fast forward 2 Ctr1+B

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

This command is unavailable when playing audio files.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video blind fast forwards and the audio is muted.
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NOTE. It can be useful to use Blind fast forward to quickly decode the file to see
if there are any alerts generated, or to move to a selected Pause on frame... as
quickly as possible.

See the note under Fast forward B Ctri+F above regarding a possible buffering
delay immediately after this is selected.

If a frame number has been set with the Pause on frame... P 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 M Ctr1+S
When this option is selected it will stop the playing of the compressed file.

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

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

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

®  Hold first frame is selected, in which case the first frame is redisplayed

Pause/Step forward [P Ctr1+A

This option can be selected from the Play menu or by pressing Ctr1+A, or by
clicking the tool bar icon Pause/Step forward I®.

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

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

This has two functions:

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

B [fthe file has stopped or is already paused, selecting this option causes the
file to advance by one displayed frame

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.
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NOTE. See the Note under Fast forward B Ctri1+F above regarding a possible
buffering delay immediately after this is selected.

In H.264/AVC where SI-frames and/or SP-frames are used, when using
Pause/Step forward (Ctri+4), 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 ¥ Ctr1+Shift+p
Play the file backwards, at normal speed.

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

This option can be selected from the Play menu or by pressing Ctr1+Shift+P, or
by clicking the tool bar icon Reverse play - «

Fast backward “# Ctr1+Shi ft+F
Play the file backwards, as fast as possible, while still displaying it.

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

This option can be selected from the Play menu or by pressing Ctr1+Shift+F, or
by clicking the tool bar icon Fast backward - a0

Blind fast backward %! Ctr1+Shi ft+B
Play the file backwards, as fast as possible, without displaying it.

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

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

Pause/Step backward Il Ctr1+Shift+A

Step backwards through the video file one displayed frame at a time.

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

See also the notes under Pause/Step forward I Ctr1+A above.
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This option can be selected from the Play menu or by pressing Ctr1+Shift+A, or
by clicking the tool bar icon Pause/Step backward - Ml

Skip forward “* Ctri+K

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

For example, if the box next to the skip forward icon has I-VOP in it (e.g.
< =[P 1y then clicking the Skip forward icon will skip to the next I-VOP.

This option can be selected from the Play menu or by pressing Ctr1+K, or by
clicking the 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 Ctr1+P on page 6—45 and General, Decoder options... on page
6-51 regarding the buffer used to hold the video and associated data. When
skipping forward or backward beyond the end of the buffer, MTS4EA must re-
load 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.

[+0F -

BAOP
SIGMCHWOP
1 Frame

10 Frames
100 Frames

1 Secaond

10 Seconds
1 Minute
Fange start
R ange end

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

Skip backward “* Ctr1+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+Ctr1+K, or
by clicking the tool bar icon Pause/Step backward - *.

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

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

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

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

When this option is selected and the video played to the end, the last decoded
frame, and not the gray 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 gray background screen, will be displayed.

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

Pause on frame... P4
This command is only applicable to the playing of video files.

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 and then pause.

Pause on frame EJ

Specify the frame number to pause on.

Frame: |100 [~ Last Frame
ok | Cancel
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The last frame can be selected by using the Last Frame box. When this is done,
the video pauses on the last frame. The previously entered frame number (if
there is one) is still stored, and may be enabled again by clearing the Last Frame
check box:

Pause on frame X |

Specify the frame number to pause on.

Frame: ¥ Last Frame
Ok | Cancel

Decoder options...

Below this selection is a dialog box with various tabs that 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.

This menu item is unavailable for audio files.

General

X

Decoder options
General | H.263 | MPEG-2 | MPEG-4 | H.2B4/8VC | Uncompressed |

Step-back buffer

Buffer size limit: 1001 MEBytes
E stimated frame size: 0.419 B ytes/Frame
E stimated buffer length: 238 Frames

Ok | Cancel | Apply |

Step-back buffer. This buffer is used to hold the video and associated data, to make
video play (forwards and backwards) occur without delay.
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NOTE. The size of the step-back buffer is shown, with an estimation of how
many frames of data can be held within this buffer size. When playing video
Sforwards or backwards, MTS4EA buffers the video and associated data. By
default, MTS4EA allocates a buffer size of 100 MB. The amount of buffer
required per frame of video and associated data varies considerably with the
video size and the video standard. Typically, 100 MB is sufficient to

buffer the video and data for 10-500 frames.

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 Pop-up alerts when seeking forwards/backwards through data
in the step-back buffer (cached) on page 6—183 for more information.

H.263

General H.253 | MPEG-2| MPEG-4 | H.254/4VC | Uncompressed |
Default timebaze

+ MTSC
" PAL

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

NTSC/PAL option. Within the H.263 standard the NTSC standard is assumed (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 (at 25 frames per second) does
not set these options. In this situation, PAL video would play back at 29.97
frames per second, it would play too quickly. Selecting the PAL option on this
tab will play the decoded video at 25 frames per second.

MPEG-2

Decoder options E|

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

Buffer Configuration Wideo Buffer Verifier
* |lse parameters from stream header bit_rate: bite/s
" Use custam parameters . .
whe_buffer_size: bitz

This has no effect and is grayed out for standards other than MPEG-2.
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This relates to the use of parameters for VBV buffer analysis in MPEG-2.

See Buffer analysis controls: MPEG-4 and MPEG-2 and Use custom buffer
parameters: MPEG-4 and MPEG-2 on pages 6—166 and 6—167 for more
information.

MPEG-4

X

Decoder options
General | H.263 | MPEG2 MPEG-4 | H.2B4/8VC | Uncompressed |

Buffer Configuration Wideo Buffer Yerifier

% se parameters from stream header

bit_rate: bitz/z

I~ wbv_parameters

™ profile_and_level_indication vhw_buffer_size: bits

I¥ widen_object_type_indication

vbyv_occupancy: bitz

[Main Profile

i . . -
i Rl B R Wideo Complexity \erifier

vy buffer_size: MacroBs

wov_decoder_rate: MacroBsls

Wideo Memary Yerifier

winy_buffer_size: MacroB=
oK | Cancel |

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

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

See Buffer analysis controls: MPEG-4 and MPEG-2 and Use custom buffer
parameters: MPEG-4 and MPEG-2 on pages 6—166 and 6—167 for more
information.

H.264/AVC

Many H.264/AVC byte streams do not provide the SEI data for specifying a
frame rate, as this is optional in the byte stream (and where this happens, the
frame play data is typically provided at the systems level for the video decoder).
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Therefore the setting is provided on this option tab, so that the stream will play
at the correct frame rate when the appropriate SEI data is not present.

Decoder options

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

Default frame rate

Frame rate: frames per gecond

Uncompressed video

The data is either:

® 8 bits per sample, 4:2:0, or

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

YUV format of 8 bits per sample 4:2:0. The YUV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [7] under Standards References on

page 5-20 and as used commonly by other programs:

B No headers of any kind (no file or frame headers)
®  One byte per sample
B Row raster order (top picture row first)

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

® Y plane values are 0-255 unsigned

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

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

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

" Concatenated planar image data

B Row raster order (top picture row first)

B Unsigned samples
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For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

" Two bytes per sample

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

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

® Y plane samples are unsigned

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

For RGB format:

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

®  Luma plane only

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

NOTE. Therefore if you try to open an .m4v or . 264 or other compressed
video file by using open as uncompressed video, MTS4EA will not decode the
compressed video but will just assume it is in the format given above.
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Setting the frame size, etc. Within an uncompressed video file, there is no place
to indicate the frame size, frame rate, etc., so when the 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 g|

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

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

I~ Skip frames before each input frame

[ Interlaced

Frarne rate: 25 frames per second

Presets (Width and Height). If there are numbers in the filename that 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 E|

General | H.263 | MPEG-2 | MPEG-4 | H.254/8vT Uncompressed |

Presets: |?20p HD (1280« 720)
OO CCIF (1762 144)
Width [P (352 « 285
 |b1 (704 £ 576)
Height: | SECIF (128 = 96)
| oG (320 240)
Chroma format: | 525 |F (352 « 240)
- |28 HHR (352 « 480]
Encoding: | 55 HHF (352 « 576)
. |WEA (640 v 480)
Header skip: | e25 451 (704 « 480)
~ |525 5D (720 % 430)
Frame skip: | 4CIF [704 » 576)
£25 50 (720 x 576)
SVGA (300 x B00)
WGA [1024 ¥ 758)
720p HD (1280 » 720]
4VGA 1250 x 960)
5XGA (1280 » 1024) v

Frame rate:

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

Advanced... button. Click this button to specify a custom chroma format - this
will open the Image Format dialog: see Image format dialog on page 6-30.

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

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

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

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

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

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

Enabling this check box switches on the Interlace toolbar in 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.
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Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (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). See Right-click pop-up menu/Goto views on page 6—60.

This menu item is unavailable for audio files.

Thumbnail view

& MTS4EA - [Video Navigator: MPEG4 Example - Window Car]

onle Play ©Overlay aAnalysis Edt  Alert Window Help -
el & CRL N el < |IVOP - m | E g E A R
i aih

| | [ — ]
B-VOR:36:3, 1675 S{EMICH-VOP:S7 13,2008 B-VOR 9913233 BAVOR 99:3.2675 B-OF:100:3. 3005
[— ] i | L |
SIEMCH-VOP: 101:3,3335 B-YOR ;103134005 BAVOR10413.433 S{GMC}-YOP: 105:3.4675
7‘4 & i, T = =
i M [, A i .
B-VOP: 10813, 5005 B-YOR 1108135675 S{GMC}-¥OP:109:3.6005 B-WOP: 110136335

<

Ready MOTE: one/mare Alerts disabled Error Disabled: 0

The video frames are shown in display order (decode order can be different if
there are B-frames/B-VOPs).

The information given is:
"  Frame type/VOP type
" Display frame/VOP number

®  Display time in seconds
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NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating
to the second field in a frame. This means, that if the top field is first in
frame/VOP 1 (and this will always be Intra-coded) and the bottom field is Inter
[P] coded, then the frame will be reported as P.

Detail view

% MTS4EA - [Video Navigator: MPEG4 Example - Window Car] =19
o File Play Cwverlay analysis Edit  Alert “Window Help =0 %
R < [1voP - m|# "0 E A>3
4 uth

I Decode Display time (s) Size (bits) Address (bytes) ~
d?S E-VOP 76 2467 14560 0x025e59
=
P?s B-YOP ke 2,500 13984 0x026575
’E'lw S{GMCH-voP 74 2,533 27784 0%0249c0
Pi 75 E-YOP 79 2,567 14432 0x027afb
I.EIJQ B-VOP &0 2,600 14584 Ox0zE8207
v
,,.”an E-VOP 81 2,633 13720 0x028926
o o
;Bl S{GMCH-VOR 76 Z2.667 30096 0x026c49
gﬁ? B-VOP 83 2,700 11152 0x029d30
o o
’IIBS B-VOP a4 2733 10768 Ox02azfd
/‘Pilm E-VOP 85 2767 9536 0x02a83F
4”'85 SAGMCH-VOR g2 2,600 26048 0x026fd9
‘ilﬁﬁ E-VOP a7 2.833 8560 0x02h323 w
Ready MOTE: one/mare Alerts disabled Error Disabled: 0

The information given is:

Display frame/VOP number

"  Frame type/VOP type

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating
to the second field in a frame. This means, that if the top field is first in
frame/VOP 1 (and this will always be Intra-coded) and the bottom field is Inter
[P] coded, then the frame will be reported as P.

®  Decode frame/VOP number
" Display time in seconds
®  Frame size in bits

B Address of start of frame (in the video elementary stream, not in the overall
container file if there is one)

The columns may be re-sized and dragged into a different order if desired.
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Right-click pop-up menu/Goto views

(==}
I=Ie

Display Type Decode Display time (s) | Size (bitsy | Address (bytes) |
e

L7 75 B-YOP 7 2,467 14560 0025659
-

:P,i B-VOP 77 2,500 13984 0x026575

o Thumbnail view

5 Detai view 2,567 14432 0x027afb

: N [T
E f=] video 2,600 14584 0026207
S| 4 Synchronise views Hex
gl B0 afly Stream edit 2633 13720 0x028926
E— 4 alert log
Fm S{GMCH0| 3 puffer 2,667 30096 Ox026c49
gaz B-YO 2,700 11152 0x0z9dab
o e

B0 fio wa ' 2,733 10768 0x02a2Fd

W

See Synchronized views/navigating the views on page 6—7 for more information
on navigating between views.

Audio

On the Play menu, Audio has a pop-out sub-section offering three commands.
These menu items are only available when a file containing an audio stream or
streams is being decoded; at all other times they are grayed out.

Audio waveform view **

MTS4EA offers the ability to view an audio streams waveform: the y-axis is
normalized amplitude, the x-axis is time (seconds).
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This can be viewed while the stream is playing, showing the frames being
marked off on vertical bars as the stream is decoded:

T e mape|

Mono

1| |PFrime:peg P Frime:pea || Frog

e 072

Empltude
o

52_ 53 54 55 56 57 58 59 6 Bl B2 B3
Time (z)

< I

Point; (5,7757s, 0.656) 48000 Hz {18 Bt

Play Insync Al Disabled: 0 | D072

&

Or when the stream has been played through to its end:

DeokrlFea

Mono

2
£
=
-
H
025
-0s5
075
0 10 20 30 40 50 60 70 B0 80 100 110 120 130 140 150 160 170 180 190 200 21D 220 230 240 250
Timme ()
Point: (176,735, -0.738) 43000 Hz 16 it
Fast forward Insync Al Disabled: 0 | 2590 7

The gray background is due to the density of marked-off frames; when the zoom
out icon is used, these will become more spaced and the shape of the waveform
more easily discernible (see the following figure). At each frame marker, the
frame type and number is shown.
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Additional information can be found in the Audio waveform views status bar:

Faink: (5. 7757, 0.556) 48000 Hz 18 Bit

Flay Insync Al Disabled: 0 o7z
Datapoint values When audio and video streams are Sampling rate Bits/sample
(visible only when sychronized, this is displayed.
cursor positioned over  When audio is decoded independently, at a
graph) rate determined by available processor power,

this is displayed instead _>

It is possible to zoom in and out on this graph view using the first two icons on
the waveform view toolbar, as illustrated below.

Mone

P Frame:1126

P Frame:1124 |P Frame:1125

1 [P Frame:i1z1 | Frame:1122 [P Frame:1123

Ampltude

1253 1254 1255 1256 1257 1258 1259 126
Time ()

The illustrations below show that it is possible to zoom in so far as to see the
individual data points plotted in the audio waveform.

025 w
. i
£
: e P
025 i
05 05
075 075

125518 125618 12562 12562114 1256218 12562122 12562126

The functions of the other icons are described under Audio waveform toolbar
icons on page 6—63.
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The example below shows the waveform of a stream with multiple channels:

D MTSAEA - [Audio Waveform View: MPIGA File Dxample - Beijing Weather Girl - track 001]
b= Fle Pay Overlay Anshs Bt At Wi el BEES
Bl o <16 me e Mo o[ - aE *o@mBEDQ
EEEGw Y d
O« + &+ O

Leht Chanmel

Audio waveform toolbar icons

Icon

Function

Zoom in (+) and zoom out (-) centered on the center of the window (affects
scale of x-axis only)

Fit all data into window

Locate origin (zero), start of sequence

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

Increase track height (affects scale of y-axis only)

Decrease track height (affects scale of y-axis only)

Measure the data at the cursor. The data values are reported on the
status line at the bottom of the analysis window

Offsets and angles/slopes of lines can also be measured, by holding the
mouse and dragging

Scroll/pan (the cursor changes to show the scroll/pan direction)

O\ &

Zoom infzoom out centered on the location of this cursor. Press the <shift>
key to zoom out
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Mute audio &

Clicking on this button turns the sound on/off. The audio stream will continue to
decode, even with sound disabled.

Synchronize audio =

Without synchronization enabled, audio and video streams will play
independently, at rates determined by the available processing power of the
user’s PC, with audio usually playing more quickly than video. When the
Synchronize audio icon is depressed, audio data will be played as the video
frame to which it pertains is played. Full details can be found under Audio-video
synchronization on page 6—43.

To show whether audio and video streams are successfully synchronized or not,
the following displays appear in the Status bar:

1= Mo svync

This menu item and icon are only available when a file containing both audio
and video is loaded.

This menu controls the display of overlaid real-time information and statistical
information that has been captured over a period of time.

S MTS4EA - [H.264/AVC Example - 5tripey 5hirts]
E File Play BeZEREMN Analysis Edit  Alert  Window  Help
A = EH surmary toolkip  Chrl-U P b [ b o
- | O] MBtoolip CorbM | o2
[— | @] Imageinspector  Chrl+

5 ME bypes Chel+y
A Motion veckors Chrl+E

ME statistics L4

Black
& White

Yisual difference 4

B Luma only

Elank video

This menu returns information on video streams only.
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Summary & Macroblock tooltips

Both the Summary tooltip and the MacroBlock tooltip move and dock in the
same way.

NOTE. 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.

The tooltips bring up independent windows that can be:

®  Moved around within the main window and put next to a video window:

D MTSAEA - H,2647AVC [xample - B
Fle Fay Overlsy Anshysi Edt
R e -

Hoader bis i1

ieo stmnaard R AT U
Baseine profisdevs §
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When the Summary/MacroBlock tooltip is docked (as in the preceding figure):

" 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 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.

Scrolling/scroll bars

When the area available is too small for the whole tooltip to be seen, scroll bars
are automatically displayed:

T MTS4EA - [H.264/AYC Example - Bus Junction]
sis Edt Alert Window Help
4 i[m

B @ caoa @

iasling profieve

Ready [l Disabled:
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Summary Tooltip El Ctrl+U

Summary [

o 352 % 288
YL 4:2:0 E-bit

| 55

0x02b923 (dec. 178467) bit 7

alied O407
16.000

) MPEG-4
Advanced Simple Profileidlevel 2
Method 1 quant, GhC

When this is switched on, a window is displayed that provides summary
information about the frame being displayed or the sequence as a whole. The
window can be dragged to any position within 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.

Tref and Skip [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 ( ~33
milliseonds or 40 milliseconds respectively). Tref has a maximum value of 255;
when it reaches this value it wraps around back to 0.
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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).

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, Skip would equal two in this case. (And,
for example, if NTSC video were displayed at 10 frames per second then Skip
would equal three.)

For a compressed video sequence at 15 frames per second, it would mean that
the displayed frame number would increase by 15 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 be as follows:

Time approx. Tref Skip Frame number (count of frames

(secs) (Temporal (increment) decoded and displayed
reference)

0.067 2 2 1

0.133 4 2 2

0.200 6 2 3

0.267 8 2 4

There are many variations to this; often more than one frame is skipped.

NOTE. Also, within MTS4EA: for H.263+, H.263 and H.261 video Tref is
limited to 8 bits, a maximum value of 255 as this is how Tref is defined within the
H.263/H.261 standards (actually TR).

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 eight.
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Summary Tooltip varies by video standard

The information provided by the Summary tooltip varies depending upon the
video standard that is being analyzed, and the specific options in the video file
concerned: the following is an example for an H.264/AVC stream:

i) 352 x 255

Extended profilelLevel 3

And these are examples for:

| 352w 288

YUY 4:2:0 B-hit

3l 355

019038 (e 102456) bit 7
3 1.867

S SGMC YO

0. =T

Advanced Simple Profileilevel 2
Methiod 1 quant, GhC

MPEG-4 Advanced Simple Profile H.263+

Information provided by Summary Tooltip

NOTE. The information displayed at the end of video sequence is different — see
under Summary Tooltip at the end of a video sequence on page 6-75.
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Image size [All standards]
Picture size in pixels, Width x Height ( pixel Columns x Rows).

For H.264/AVC where the cropping rectangle feature has been used, the full
image size is given and displayed in the video window, but the cropped image
size is also given in this field of the tooltip in the form:

352x288 (cropped: 200x100)

Image format [ All standards]
Format of selected video file
Stream size (kBytes) [ All standards]

Size of the video file in KB.

NOTE. For container files such as MP4, 3GPP and MPG (MPEG-2) the file
size given is the size of the video track that has been selected, not the size of the
whole MP4/3GPP/MPG file.

Structure [H.264/AVC, VC-1 Adv. Profile and MPEG-4 ASP]

For H.264/AVC byte streams and MPEG-4 Advanced Simple Profile, where
interlace could be used, the structure of the displayed frame is one of the
following:

®  Progressive

" Interlaced

Address or Address (frameltop-field) and Address (bottom-field) [Interlace]
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. If a stream is not interlaced, then the Address
(bottom field) has no data.

NOTE. The first byte in the video file is byte 0, the first bit is bit 7 of byte 0.

The byte address is displayed in hexadecimal first, 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 (occurs first in the stream).

Time (secs) [All standards]
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The time in seconds from the start to that point in the sequence, calculated as if
the sequence was playing normally (MTS4EA keeps track of the playing time,
regardless of whether the sequence is paused at some point or played in fast
forward mode).

This information is calculated from:

" [H.264/AVC]: the SEI parameters if they are present in the bitstream.
NOTE that many H.264/AVC bitstreams do not have the relevant SEI values
(as these are optional) and in this case, MTS4EA will play the video at the
frame rate indicated in the H.264/AVC tab of the Decoder options (on the
Play menu)

B [VC-1]: the parameters either in the ASF file, if the video is within this, or
within the VC-1 stream

®  [MPEG-4]: the parameters such asmodulo 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.

VOP type [MPEG-4] or Frame type [H.264/AVC, MPEG-2, H.263, H.261, VC-1]

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating
to the second field in a frame. This means, that if the top field is first in
frame/VOP 1 (and this will always be Intra-coded) and the bottom field is Inter
[P] coded, then the frame will be reported as P.

" [MPEG-4] the VOP type, I-VOP or P-VOP or B-VOP or S-GMC VOP (see
below):

B [-VOP: indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames.
The first frame in an MPEG-4 sequence is always an [-VOP

®  P-VOP: P or Predicted VOP: this frame is Inter coded (partly coded
based upon earlier frames)

" B-VOP: (MPEG-4 Advanced Simple Profile only) B or Bidirectional
Interpolated: this frame is calculated based upon both earlier and later
frames. B-VOPs may only be interpolated based upon I-VOPs/P-VOPs
( not on other B-VOPs)

B S-GMC: (MPEG-4 Advanced Simple Profile only) the VOP is an S-
GMC VOP which uses Global Motion Compensation (GMC)
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" [H.264/AVC, VC-1] the Frame type, I-frame or P-frame or B-frame or SI-
frame or SP-frame (see below):

I-frame: | indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames.
The first frame in an H.264/AVC sequence is always an I frame

P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

B-frame: (Extended Profile only) B or Bidirectional Interpolated: this
frame is calculated based upon both earlier and later frames

SI-frame: SI indicates that this frame is a Switching-Intra coded frame
— there is a switch between two different streams at this point

SP-frame: SP indicates that this frame is a Switching-Inter coded frame
— there is a switch between two different streams at this point

NOTE. For H264/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.)

" [MPEG-2] the Frame type, I-frame or P-frame or B-frame (see below):

I-frame: | indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames.
The first frame in an MPEG-2 Elementary Stream sequence is always
an | frame

P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

B-frame: B or Bidirectional Interpolated: this frame is calculated based
upon both earlier and later frames

" [H.263, H.261] Frame type: the frame type, [-frame or P-frame or B-frame
(see below):

I-frame: | indicates that this frame is Intra coded (completely coded
within itself) without any interpolation from earlier or later frames.
The first frame in an H.263/H.261 sequence is always an I frame

P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

VOP no. [MPEG-4] or Frame no. [H.264/AVC, MPEG-2, H.263, H.261, VC-1]

672
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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 under Tref and Skip [H.263/H.261 only] on page 6—67.

Decode VOP no. [MPEG-4] or Decode Frame no. [H.264/AVC, MPEG-2, H.263,
H.261, VC-1]

The data that appears in this field differs with the video standard.

For H.264/AVC, one number is displayed (the current display frame number) as
each MacroBlock can be bi-directionally predicted from different frames; to find
out which frames are used for prediction, the MacroBlock tooltip is used.

For MPEG-4 Advanced Simple Profile and MPEG-2, when B-VOPs/B-frames
are used, the data in these VOPs/frames is calculated from data in preceding and
following VOPs/frames stored in the video file.

That is, for sequences with B-VOPs the order in which the VOPs/frames are
stored in the video file is different 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:
B xxx is the frame number of the decoded VOP
® bbb is the frame number of the backward reference

®  fff is the frame number of the forward reference.

NOTE. When B-VOPs are used it also means that the display is different from
the decode order in every VOP after the first B-VOP occurs in the bitstream (in
the display order).

VOP bits [MPEG-4] or Bits (frameltop-field) and Bits (bottom-field) [H.264/AVC, VC-
1] or Frame bits [H.264/AVC, MPEG-2, H.263, H.261, VC-1]

The number of bits used in that:

" [MPEG-4] VOP
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" [H.264/AVC, VC-1] frame if progressive coded or top-field if interlaced;
data only appears in the Bits (bottom-field) if the frame is interlaced.

" [MPEG-2, H.263, H.261, VC-1] frame

NOTE. For H264/AVC, if any of the slices in the frame are interlaced then the
whole frame is reported as interlaced.

Header bits [ All standards] or Header bits (frameltop-field) and Header bits (bottom-field)
[Interlace]

The sum of non-MacroBlock data bits within the frame, the header bits at the
start of a frame that are prior to the bits specific to the first MacroBlock in the
frame.

MacroBlock bits [ All standards] or MacroBlock bits (frame/top-field) and MacroBlock
bits (bottom-field) [Interlace]

The sum of MacroBlock data bits within the frame — those bits specifically used
to encode the MacroBlocks (excluding the header bits at the start of the frame).

PSNR (Y, U, V) [All standards] or PSNR (Y, U, V) (frameltop-field) and PSNR (Y, U, V)
(bottom field) [Interlace]

When fidelity analysis is enabled, the selected fidelity analysis values are
displayed for the VOP/frame currently being displayed.

The Y, U, V values given are the average of the values for each MacroBlock.
Mean quant [All standards]

The mean average of all coded MacroBlock quant values for this frame.
Reference frames [H.264/AVC only]

This shows the List 0 and List 1 reference frames to which the current display
frame refers.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.

Video standard [All standards]

The video standard used, with various additional information as appropriate,
such as:

" [MPEG-4]:
®  Profile and Level, if this information is given in the file

®  Data partitioning, Resync, RVLC, as appropriate
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®  [MPEG-4 Advanced Simple Profile] Interlace, QS, Method 1 quant, as
appropriate

®  [MPEG-2, VC-1]:

®  Profile and Level
" [H.264/AVC]:

®  Profile and Level

®  Entropy coding mode, CAVLC

NOTE. For H264/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.

Summary Tooltip at the end of a video sequence

When the file is completely decoded, the summary tooltip displays as follows:

Final Summary [

The title of the tool tip /
becomes Final =

Summary

F32 w 255
YUY 420 S-hit

il MPEG-4
Advanced Simple ProfilelLevel 2
Methiod 1 quant, GMC

The meanings of:
" Image size

" File size (KB)
®  Standard

are the same as given under Information provided by Summary Tooltip on
page 6—69. The other items displayed are:

Total frames. The total decoded frames in the sequence.
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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 ( MTS4EA keeps
track of the playing time, regardless if the sequence is paused at some point, or
played in fast forward mode).

Total bits. The size of the video file in bits.

NOTE. For container files such as MP4 and 3GPP, the size given is the number
of bits in the video track that has been selected (not the container file).

Ave. 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).

Ave. PSNR (Y, U, V) [All standards] or Ave. PSNR (Y, U, V) (frameltop-field) and Ave.
PSNR (Y, U, V) (bottom field) [Interlace]

When fidelity analysis is enabled, the average of the selected fidelity analysis
values across all the VOPs/frames is displayed.

MacroBlock tooltip & Ctr1+M

This displays information about a selected MacroBlock:

Macroblock 4

B4 (000100
= 00 00=

NOTE. The information displayed by the MB tooltip varies with the video
standard and the options used within the particular video sequence (see under
Viewing the MacroBlock data in other views on page 6—77).
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The example above is for an MPEG-4 sequence, and is examining an Inter
MacroBlock.

The MacroBlock selected is signified by a white delineation box around the
16x16 MacroBlock border:

@ MTS4EA - MPEG4 Example - Window Car
File Play Overlay Analysis Edit alert indow  Help
e R - S =

© MPEG4 Example - Window Car

&l | Disabled:0 | 0004

T
Move the hand cursor to select the MacroBlock

Viewing the MacroBlock data in other views

To see the MacroBlock data in other views - 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 under Synchronized views/navigating the views on page 6—7 for more
information.
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MacroBlock tooltip by video standard

The information provided by the Macroblock tooltip varies depending upon the
video standard that is being analyzed, and the options used in the video file:

Macroblock

nter B_BxE (22)

mter B_Bi_Sx8 Inter B_Direct_8:xE
mter B_LO_4:4 Inter B_L1_5x8

Exp-GolombiCANLC
& (001000)

3f=-9.00, 6.25=

42400275

(:«0.00, 0.00»

38=-7 25,625
3f=-T .25, 6.25x

38:+-9.00, 675>
38:=-7.25, 6.25=

42:=0.00,-0.75=

53]

H.264/AVC

I -

RN (208, 160)
(LT (13, 10)
0%01465¢ (dec. 33548} bit 7
DIRECT
[MTED 16

GMC gel5a
AC prediction
W:: 0 (000000)

Forward MV [SSRUSEESS =< 1.0, 0.5=
< 1.0, 0.5 < 1.0, 0.5>

SETAUETGERANE < 1.0, -0.5= <-1.0, -0.5=
<-1.0,-0.5= <10, -0.5=

MPEG-4 Intra MB (in a Data partitioned VOP)
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.
FeiEll=ndnl (192, 160)

2,10

0x01a08c (dec. 108652) bit 2

INTER
Quant 33
19
Segment [JE1)
AC prediction
o:12 2 (000010)
GLIVETG R < 0.0, 0.0

H.263 Inter MB (note Segment)
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Information provided by MB Tooltip

Picture type [Interlace only]

Shows whether the MacroBlock belongs to a top- or bottom-field.

VOP no. [MPEG-4] or Frame no. [H.264/AVC, VC-1, 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 Information
provided by Summary Tooltip on page 6—69 for more information on decoded
versus displayed VOP/frame numbers.

Pixel location [All standards]
The location of the top-left corner pixel of the MacroBlock, where:
® 0, 0 is 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 [All standards]
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 [All standards]

The start address of the MacroBlock within the video file.

NOTE. The first byte in the video file is byte 0, the first bit is bit 7 of byte 0.

For container files such as MP4, 3GPP and MPG (MPEG-2), the address given
is the offset from the start of video track that has been selected, not the address
within the container file (which will be different).
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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 (occurs first in the stream).

FramelField coding [H.264/AVC, VC-1, MPEG-4 Advanced Simple Profile and
MPEG-2]

This displays the MacroBlock coding as either frame (progressive) or field
(interlaced).

2nd DP part, 3rd DP part [optional, MPEG-4 only]

Within the MPEG-4 standard, the video data within a VOP can be divided into
sections for error resilience purposes, by using the Data Partitioned flag. In this
situation, the data for each MacroBlock is located at three different areas in the
bitstream.

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 second and
third parts of the Data Partitioned MacroBlock data respectively.

Mode [All standards]

The MacroBlock type/coding mode as given in MacroBlock Types # Ctr1+Y on
page 6-86.

Sub-MB modes [H.264/AVC and VC-1 Advanced Profile only]

The type/coding mode of the blocks within the MacroBlock as given in
H.264/AVC on page 6-87.

Quant [All standards]

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 [ All standards]

The total number of bits used to encode the MacroBlock (including motion
vector data). For Data partitioned MacroBlocks, this is the number of bits used in
all three parts of the Data partitioned data for the MacroBlock.

GMC [optional, MPEG-4 Advanced Simple Profile only]

This denotes whether the MacroBlock uses Global Motion Compensation
(GMC) in the calculation of motion vectors. This is either:

B ON -GMC is on

" OFF - GMC is off
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Segment [H.263, H.261 only]

The segment number, representing the GOB number or slice (starting at zero
from the top of the frame).

Slice [MPEG-2 only]

The number of the slice (starting at zero from the top of the frame).

Slice ID [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]

The number of the slice (starting at zero from the top of the frame).

Slice type [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]

The slice type, 1 or P or [Extended Profile only] B or SI or SP.

Entropy coding [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]
The entropy coding mode of the slice, CAVLC.

Transform [MPEG-4 Advanced Simple Profile and VC-1 Advanced Profile]

Shows the DCT type: field or frame, as determined by the value of dct type
in MPEG-4 ASP interlaced information().

AC prediction [MPEG-4, H.264/AVC, H.263 and H.261]
This is used differently for MPEG-4 and for H.263:
®  MPEG-4:

B ON - AC prediction is on

B OFF - AC prediction is off

®  H.263, Advanced Intra Coding mode as specified in Annex I, the values used
are:

® 0 - DC prediction only
® 1 - Vertical DC & AC prediction

® 2 - Horizontal DC & AC prediction
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CBP [All standards]

Coded Block Pattern: this is a number from 0-63, signifying which of the six 8x8
blocks that comprise 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
Y0,Y1,Y2,Y3,U,V.

Forward MV [MPEG-4, MPEG-2, H.263 and H.261 only] and Forward MV (frameltop-
field), Forward MV (bottom field) [Interlace]

The Motion Vectors for the MacroBlock. The numbers in <> brackets indicate
the relative position of the area from where the data for this MacroBlock has
come. The numbers are for X and Y respectively (positive numbers are down/to
the right; negative numbers are up/to the left).

For example, <-7.5, -5.0> means that the data in this MacroBlock came from the
area of the preceding VOP/frame which is 7.5 pixels up and 5.0 pixels to the left
of the current MacroBlock.

(The term Forward in this field is used to specify that these Motion Vectors are
forward predicted — they have been predicted forwards 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), MPEG-2 and VC-1
Advanced Profile] and Backward MV (frameltop-field), Backward MV (bottom field)
[Interlace]

These only appear for B-VOPs in MPEG-4 Advanced Simple Profile, MPEG-2
B-frames and VC-1 Advanced Profile; these are the Backward predicted Motion
Vectors. The numbering follows the convention given above for Forward motion
vectors.

(The term Backward in this field is used to specify that these Motion Vectors are
backward predicted, they have been predicted backwards from a following
VOP/frame.)
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[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, MPEG-4 and VC-1 Advanced Profile]

The Motion Vectors for the MacroBlock. Data only appears in this field if there
is no sub-division of the MacroBlock:

® L0 refers to List 0 reference frames (that is forward reference, from past
frames; as an example P type MacroBlocks can only be List 0)

® LI refers to List 1 reference frames (that is forward and backward reference,
from past and future frames; as an example B type MacroBlocks can be List
1 or List 0).

For H.264/AVC only, the number of the referenced frame is also included in
front of the Motion Vector, e.g.: 38:<9.00, 6.25> means that these motion
vectors reference frame 38.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.

Sub-MB 0/1/2/3 Pred LO/L1 MV [H.264/AVC, VC-1 Advanced Profile and MPEG-4]

The Motion Vectors for the blocks within the MacroBlock, when the
MacroBlock has been 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.
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As an example, for a MacroBlock which has been divided as follows:

0 1

2 3

where the red blocks are Inter List 0 (P)and the blue blocks are
Inter List 1 (B)and the numbers denote the sub-MacroBlock areas 0, 1, 2,
3.

Then the Sub-MB modes field would look like this:

2= e=et nter B_Bi_8x8  Inter B_Direct_Sx8
Inter B_LO_4x4 Inter B_L1_Sx5

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:

1-MB 0 Pred LO 38=-9.00,6.25=

42:% 4.00,-2.75=

0:=0.00, 0.00=

3=-T .23, 625+ 3G=-9.00,6.75=
3=-T .23, 625+ 3=-T 253,625+

42:=0.00,-0.75=
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PSNR (Y, U, V) or PSNR (Y, U, V) (frameltop-field) and PSNR (Y, U, V) (bottom field)
[Interlace]

When fidelity analysis is enabled, the selected fidelity analysis value for the
selected MacroBlock is displayed.

Image inspector B ctr1+1

The Image inspector provides a magnifying glass on the decoded video and the
ability to view pixel data for individual Macroblocks separated into the
component channels (YUV, RGB or grayscale).

Macreisioek porel loestion (295, 160) 9 H.264/AVC Example - Bus Junction

The sub-sampling ratio of these component channels can vary. As can be seen in
the example above, when this is the case, the matrices containing the pixel data
are sized accordingly. The example above is for 8 bits per sample, 4:2:0 YUV
video, the example overleaf for 12 bits per sample, 4:4:4 video.
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3 MTS4EA - [H, 264/AVE Example - Tieas Sguare]
Fle May Oversy Anahi £t St Wrekes Heb

Dl o daaampreEmanf Qs s "o=sd
BESQ% 1| -4 =

bk il ocation (342, 208)

MacroBlock
address

MacroBlock

Y plane matrix
displaying exact
pixel values

U plane matrix

V plane matrix

The colors of the image blocks change, depending upon the data type:

Top image block Middle image Bottom image
block block
YUV Gray (Y) Red (Cr) Blue (Cb)
RGB Red Green Blue

MacroBlock Types & Ctr1+Y

The example given above is a B-VOP of an MPEG-4 Advanced Simple Profile stream
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This overlay 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 on page 6215 for
more information).

The lines denote the edges of the MacroBlock, or where the MacroBlock has
four motion vectors, then the MacroBlock is also divided into four by the lines.
The color of the lines can be changed from white to black by clicking the -
icon (or clicking the Black menu item on the Overlay menu).

H.264/AVC

H.264/AVC has the following possible coded MacroBlock types (see Reference
[13] under Standards References on page 5-20), shown in the following colors:

MB Prediction mode Table Sub-MB Color Slice

type index types type(s)

| Intra 16x16 (incl. Intra 1-25 - I, P,B,
inferred) Sl, SP

I Intra 4X4 0 = Il Py Bl

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 B

B Inter mixed 8-19 B

B Inter direct 0 - B

S Intra 4X4 and 16x16 0 - S

SP Inter list 0 0-2 0-3 Red SP

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA; however, as it occurs infrequently and it is a 16x16 type, it
is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.
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VC1

VC-1 has the following possible coded MacroBlock types (see Reference [17]
under Standards References on page 5-20), shown in the following colors:

Type Motion vector Color Frame type(s)
Intra 0 I, P, B, BI
Forward 0,1,2,0r4 Red P,B
Backward 0,1,2,0r4 Blue B
Bi-directional 0,2,or4 B

MPEG-4

MPEG-4 has the following possible coded MacroBlock types (see Reference [1]

— Table B-1 — under Standards References on page 5-20), shown in the

following colors:

Index | Type Dquant/ Motion Color VOP type(s)
Dbquant vector
0 Inter 1 Red P, S-GMC
1 Inter+Q v 1 Blue P, S-GMC
2 InterdV 4 P, S-GMC
3 Intra I, P, S-GMC
4 Intra+Q v l, P, S-GMC
Direct 8 B
Interpolate | v 2 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] under Standards References on page 5-20), shown in the following colors:

Type Dquant Motion Color Frame type(s)
vector

Intra v 1 I,P,B

Forward v 2 Red P,B

Backward v 2 Blue B

Bi-directional v 4 B

H.263+ and H.263

H263 has six possible coded MacroBlock types (see Reference [2] — Table
9/H.263 — under Standards References on page 5-20), shown in the following

colors:

Index Type Dquant Motion Color
vector

0 Inter 1 Red

1 Inter+Q v 1 Blue

2 Inter4V 4

3 Intra

4 Intra+Q v

5 Inter4V+Q v 4
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H.261

H261 has ten possible MacroBlock types (see Reference [3] — Table 2/H.261 —
under Standards References on page 5-20) shown in the following colors:

Index Type Quant Motion Coeffs Filter Color
vector

1 Intra v

2 Intra v v

3 Inter v

4 Inter v v

5 Inter v

6 Inter v v Red

7 Inter v v v Blue

8 Inter v v

9 Inter v v v Red

10 Inter v v v Blue
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The motion vectors used in relevant video frames can be displayed on the frame
currently being viewed. They are switched on and off by doing one of the
following:

®  From the Overlay menu, select Motion vectors option

" (Click the toolbar icon -7
B Press Ctrl+E

The motion vectors are drawn in the image in either white or black (the color can
be selected using the Black/White Digits button on the Toolbar M see
Black/White "M on page 6—110) for all frames except B-VOPs/B-frames - see
Motion vectors in B-VOPs/B-frames on page 692 for information on this.

This is an example of the above video frame with the motion vectors plotted in
black:

B H.264/AVC Example - Bus Junction
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The motion vectors are plotted to the length of that actually used by the decoder.

The vector has an arrowhead at its end and is pointing to the center of the region
of pixels in the previous frame that was used for the prediction of the current
MacroBlock or sub-MacroBlock.

Some video standards allow motion vectors for an 8x8 region; other video
standards (such as H.264/AVC) allow motion vectors for smaller regions as well.
In these situations, all the motion vectors are plotted.

Motion vectors in B-VOPs/B-frames

For frames that 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:

S MPEG4 Example - Window Car

Forward motion vector,
displayed in white (or ~—~
black)

Backward motion
vector, displayed in
light blue (or dark blue)

P—

In Interlaced video sequences the motion vectors are displayed in the following
colors:

MV Type Field MV color - M out | MV color - "M out

Forward Top m Black

Backward Top Light blue Dark blue
Forward Bottom
Backward Bottom Magenta Red
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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 Information provided by MB Tooltip on page 6—79 (at the end of the
section).

For MacroBlocks with four (or more) motion vectors, the MacroBlock tooltip is
expanded with extra information to display all the motion vectors. The example
below is for a MacroBlock in a B-VOP (in MPEG-4 Advanced Simple Profile)
where there are four Forward and four Backward motion vectors:

x|

WOP no. 55
EREIN LR (224, 272)
MB location [aERE
LLLIE Oxi) 1 cdee (dec. 118222) bit 7
DIRECT
Quant i

=~

GMC ey
AC prediction
ez 0 (000000}

Forward MY EE RS IKI <-0.5 0.0=
<-0.5 0.0= <-0.5, 0.0=

Backward MV UG RS =-0.5, 0.0=
<-0.5 0.0= =-0.5, 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 top of this sub-menu allows selection of:
®  Numerals (numbers)

®  Colors
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Numerals

When this is selected, numbers are displayed for the MacroBlock statistics,
overlaid onto each MacroBlock.

| v MNumerals

Colours

* HMone
CQuanks
Eits

Slices

(In the above example, Numerals has been selected, but None is also selected, so
no statistics will be displayed.)

The number displayed is selected from this sub-menu; the example below shows
bits per MacroBlock in frame 49 of the MPEG-4 example file Space (no bits=not
coded):

F:00049

03

151413

When statistics have been selected to be displayed, the Color Map Key is also
displayed:

Colour Map Key
[ Colours

- [+ Mumerals

2000

See the next section for description of the Color Map Key.

6-94 MTS4EA Compressed Video Analyzer User Manual



How to Use MTS4EA

NOTE. In the Color Map Key, selecting the Colors displays the colors as well as
the numerals.

Colors

When this is selected, colors are displayed for the MacroBlock statistics,
overlaid onto each MacroBlock.

The colors give a quick visual indication of the values in the video; the smaller
the number, the more towards blue, the larger the number, the more towards red:

Colour Map Key

Bits Iv Colours
- s
1 44 2000

NOTE. If it is hard to see the colors, the video can be blanked (set to mid gray)
by selecting Blank video in the Overlay menu.

If exact numbers are required, the Numerals can be switched on instead (or as
well as the colors), or the MacroBlock tooltip can be used.

If it is not displayed, the Color Map Key can also be displayed
from the Windows menu, Toolbars.

The example below shows bits per MacroBlock in frame 50 of the MPEG-4
example file Space (no color=no bits):

F:00050
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Linear/logarithmic scales

Some number ranges are best represented in linear scales (such as quants and
slices); others best in logarithmic scales.

MTS4EA automatically chooses an appropriate scale and displays the values at
the bottom, middle and top of the color range.

The choice of linear/logarithmic scale made by MTS4EA is indicated by the
middle value on the color key (if the value is not numerically the average of the
top and bottom values, then a logarithmic scale has been chosen by MTS4EA).

Linear scale (e.g. quants, slices):

Colour Map Key

Huants [v Colours
| D T Numerals
] 15 1

Logarithmic scale (e.g. bits, average bits):

Colour Map Key

Bitz Iv Colours
[ DO T Numerals
1 44 2000
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Menu variation with standard

The menu below the selection of numerals/colors varies (slightly) with the video

standard:

v Numerals

Colours

* None
Quants
Bits
Wideo packets
Fidelity

Frame range. ..

Average bits

Average bitsfcoded MEB
Average guantiser
Freq of coding

Freq of intra coding

Average Fidelity

MPEG-4

v Mumerals

Colours

* None
Cuanks
Bits
Segments
Fidelity

Frame range...

Average bits

Average bitsfooded ME
fverage quantiser
Freq of coding

Freq of intra cading

Average fidelity

H.263. H.261

v Numerals

Colours

Mone
Quants
Eits
Slices
Fidelity

Frame range. ..

Average bits

Average bitsfcoded MB
Average quantiser
Freq of coding

Freq af intra cading

Average Fidelity

H.264/AVC, MPEG-2

NOTE. It can also useful to use this option with the Hold last frame option in the
Play Menu, which allows the total sequence statistics to be viewed in relation to
the picture content.

For interlaced video streams, some of the MB statistics overlays are not visible
if the video is displayed in combined view (frame view). To see the statistics in
this situation, switch to the separated fields view using the interlace toolbar (see
Separated fields view on page 6214 for more information,).

The first four of the MB statistics overlays apply only to the current frame:

B Quants
" Bits
B Segments or Slices

" Fidelity

MTS4EA Compressed Video Analyzer User Manual

697



How to Use MTS4EA

698

The remaining selections apply to the range of frames selected by Frame range...:
B Average bits

B Average bits/coded MB

" Average quantizer

"  Freq of coding

"  Freq of intra coding

B Average fidelity

NOTE. The frame range over which statistics are to be accumulated cannot be
changed during pause mode, otherwise MTS4EA could not ensure that the Trace
and Graph data were collected over the correct range of frames. For example, if
the video was paused at frame 23 and Trace was enabled for a range of frames
from 20-25, the Trace data would be incorrect.

When a range of frames has been set, the Frame range... item on the MB
statistics menu changes, with a check mark to indicate a range of frames has
been set (see Frame range on page 6—101).

The status bar indicates whether the video frame being displayed is inside or out
of the selected range of frames (see Frame range in/out indicator on status bar
on page 6—103).

None. This option switches off any displayed overlaid MacroBlock statistics on
the current frame.

NOTE. The None option 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/color 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/no color is 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. As there is only enough space to display three digits, if the MacroBlock
used more than 999 bits, then +++ is displayed to signify an overflow (a number
greater than 999).

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.

Video packets [MPEG-4]

NOTE. Video packets are only used in displays of information relating to
MPEG-4.

This option shows the grouping of the MacroBlocks into video packets. The start
of a new video packet is distinguished by a resynchronization marker in the
stream.

Segments [H.263, H.261]

NOTE. Segments are used only 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 used only 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 given below:

% MPEG-2 Example - Bus junction - stream OxeQ

11111 11 11 11 1 11 11 11 11 11 11 11 1

135 1
14 14 14 14 13 1% 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 1

(In order to see the slice ID numbers more clearly the video has been blanked,
using the Overlay > Blank video menu selection.)

This shows the same frame, with the slices displayed using the color overlays:

F:00040

Colour Map Key

Seaments/slices ¥ Colours

I B e

The slice ID overlay option can be used with Motion Vectors and/or MacroBlock
types, but not with any other digit overlay option.
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Fidelity. This option shows the fidelity analysis values for each MacroBlock, e.g.
PSNR in dB (decibels):

NOTE. Fidelity is grayed out until fidelity analysis is enabled; see Fidelity
enable on page 6-139.

The fidelity analysis done (which type of PSNR, etc. analysis) is given in the
Fidelity tab of the Analysis options - see Fidelity enable on page 6—139 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):

B Average bits

" Average bits/coded MB
B Average quantizer

"  Freq of coding

"  Freq of intra coding

B Average fidelity

NOTE. The frame range set on this tab is the same frame range used for the
Trace and Graph analysis (see Frame range tab on page 6—130).

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.
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NOTE. The frame range over which statistics are to be accumulated cannot be
changed during pause mode, otherwise MTS4EA could not ensure that the Trace
and Graph data were collected over the correct range of frames. For example, if
the video was paused at frame 23 and Trace was enabled for a range of frames
from 20-25, the Trace data would be incorrect.

Clicking on Frame range takes the user to the frame range tab:

Analysis options Pg|
Frame range l Trace ] Graphs] Yisual difference.-"FideIity] Decoded video file output]
Frame range

First frame Last frame

to W Al frames

ok | Cancel

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):

Analysis options [z|
Frame rarge l Trace ] Graphs] Wisual difference.-"FideIity] Decoded video file output]

Frame range

First frame Last frame

1 ta (17 [ Al frames

ok | Cancel Apply

When a range of frames has been set, the Frame range... item on the MB
statistics menu changes, with a check mark to indicate a range of frames has
been set:

Slices
Fidelity

v Frame range...

Awverage bits

Awerane hitsiraded MR

Frame range infout indicator on status bar. The frame number indicator at the bottom
right of the status bar changes when in/out of the frame range as follows:

The frame counter text is in black with a gray background:
|

abled: 0 noia I

When a frame range has been set and the displayed frame is within the specified
range, the frame counter background changes to green, as below:

|
ahled: 0

MTS4EA Compressed Video Analyzer User Manual 6—103



How to Use MTS4EA

6—-104

When a frame range has been set but the displayed frame is outside of the range
set, the frame counter changes to white text on a red background.

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. As there is only enough space to display three digits, if the MacroBlock
used more than 999 bits, then +++ is displayed to signify an overflow (a number
greater than 999).

The color range displayed with the color overlays is a logarithmic scale:

Colour Map Key

Bits Iv Colours
- B s
1 44 2000

Average bitsicoded MB. This option displays the average number of bits used to
code each MacroBlock, but allowing for the number of times it has been coded,
the total accumulated bits used to code the MacroBlock over the frame range
specified divided by the number of times that particular MacroBlock has been
coded.

The color range displayed with the color overlays is a logarithmic scale: see
above.

Average quantizer. This option displays the average quantizer used to code each
MacroBlock over the specified frame range. It is displayed to one decimal place.

The color range displayed with the color overlays is a linear scale:

Colour Map Key X
Huants [v Colours
S O T Numersls
] 15 |
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Freq of coding. This option displays the frequency of coding (number of times
each MacroBlock has been coded over the frame range specified).

NOTE. As there is only enough space to display three digits, if the MacroBlock
used more than 999 bits, then +++ is displayed to signify an overflow (a number
greater than 999).

Freq of intra coding. This option displays the number of times each MacroBlock
has been coded in Intra Mode over the frame range specified.

Average fidelity. This option shows the average fidelity analysis values for each
MacroBlock over the selected frame range.

The fidelity analysis done (which type of PSNR, etc. analysis) is given in the
Fidelity tab of the Analysis options - see Fidelity enable on page 6—139 for more
information.
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Visual difference

Play e

Analysis  Edit  Alert  Window  Help

= Surnmary boolkip  Crrl-l P B [ b "
O] ME tooltip Chrl+M ﬁ

4 [ Bl Image inspeckar  Chrl+I

=2 ME bypes Chrl+Y

A Motion vectors  CHr4+E

ME stakistics L4
Black.
* White
visual difference Enatle. ..
X Luma only I8 Decoded
Blank viden il Reference
P Difference

® Diff scale x0.5
Diff scale x1
Diff scale x2
Diff scale x4
Diff scale x38
Diff scale x16
Diff scale %32
Diff scale x64
Diff scale x128

This menu selection enables the visual difference video display; this uses an
uncompressed video reference file to show a video view of any of the following::

®  The encoded (compressed) bitstream
®  The uncompressed video reference bitstream

" The visual difference between the encoded bitstream and the uncompressed
video reference file

NOTE. The visual difference can be done on a range of frames only, provided
this range is at the start. For example, only the first ten frames of the YUV
reference file are provided for the H.264/AVC and MPEG-2 bitstreams
Grenadier Guards.

When displaying the compressed bitstream or the uncompressed video reference
file or the difference between the two, all the standard MTS4EA video playing
controls can be used to play the video forwards/backwards (although some of the
seek functions, e.g. to seek to an I-frame, are not relevant to uncompressed video
files and therefore will be grayed out).
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Visual difference icon toolbar

This toolbar is displayed when the visual difference view is enabled:

m o ||

The functions of the icons are shown below.

Show encoded (compressed). Selecting this menu option (or clicking on the '

icon) displays the standard video window (shows the compressed bitstream
which has been decoded by MTS4EA):

Show uncompressed video reference. Selecting this menu option (or clicking on the
= icon) displays the frame in the YUV reference file that corresponds most
closely in time to the corresponding frame in the compressed bitstream:

LR e )
3
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Show difference. This subtracts the uncompressed video reference video from the
compressed video, frame-by-frame:

L M T

Faon007

Fouse Disabled:0 [ 0007

MTS4EA uses the timing given in the:

B Compressed bitstream itself for the displayed frame times of the compressed
bitstream

" Uncompressed video reference set-up tab of MTS4EA (the frame rate) for
the uncompressed video reference file

When doing the subtraction, MTS4EA uses the uncompressed video reference
file and the corresponding frames from the compressed bitstream that are closest
to each other in time.

NOTE. The visual difference view can be used to display the difference between
two uncompressed video files, to do this, open the first uncompressed video file
using the standard File-open (selecting Open as type) and then select the second
uncompressed video as the reference file.

If the frame rate of the uncompressed video reference file is set incorrectly, the
visual differences will invariably appear to be much greater than they should be.
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Magnify visual difference by X. This menu selection or drop-down menu can be used
to magnify the visual differences on-screen, so that they are easier to see:

The magnification (multiplication factor) can be any of the factors shown:

Diiff zzale =1
Diff gzale 22
Diff zcale <4
Diiff grale #8
Diff zcale 216
Diff grale w32
Diiff goale 64
Diff zcale #1238

Luma only

This displays the luma (luminance) only of the compressed bitstream, or
uncompressed video reference, or difference.

When this option is selected, only the luminance of the image in the video
window is shown:

Luma only not selected Luma only selected
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Black/White "8 Ctr1+W

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:

B Black selects black and dark blue colors for overlays
" White selects white and light blue colors for overlays
See Motion vectors -2 Ctr1+E on page 6-91 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.

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.

LI NS e 7]

P09

In this example, the motion vector overlay is switched on and the video is
blanked.

NOTE. The Blank video option is available only when one of the overlays on the
Overlay menu is being use; otherwise it is grayed out.
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Analysis Menu

S MTS4EA - [MPEG4 Example - Window Car]

E File Play Owverlay BGEREEN Edit alert Window  Help

F e EH = v Trace enable... Chil4+T
T P | [w Graph enable, .. Ckrl+3

B Hi @ 4

oo " v Fidelity enable. ..

| Decoded file output enable, .. T

Analysis options. ..

BH viewtrace...  Crr4shift+T
Wiew graphs. .,
View stream hesx...  ChrHH

Wiew file struckure.,,  CrlHR

P view Fidelity anabysis, ..

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 (hexadecimal) view of stream data

" The structure of the file being analyzed

" Analysis of the video buffer usage

This menu is enabled for video streams only.

The Analysis options menu item provides access to all the Trace, Graph and
Fidelity options as well as setting of the range of frames over which to collect
the Trace, Graph and Fidelity information.

NOTE. Trace enable..., Graph enable..., Fidelity enable..., Decoded file output
enable... and Analysis options... cannot be set in pause mode - the video must be
stopped, otherwise MTS4EA could not ensure that the Trace, Graph and Fidelity
data were collected over the correct range of frames.
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Trace enable Ctr1+4T

Analysis options

¥ Enable
Filenarme

Jmp4asp_3.vpt J

Available disk space: 14438 MBuytes
File size limit: |30 MEytes

Options

Parze bitztream
[ Interpret
[1WOF summary
[ ME row summary
1 ME summary

[ DCT level

[ Fisel level
[1W0P fidelity

1 M4B fidelity

Frame range  Trace l Graphs ] Wisual difference.-"FideIity1 Decoded video file output]

X

ok | Cancel

Apply

The Trace options provide text outputs that describe the contents of an encoded

video stream, to various levels of detail.

The available Trace options vary with each video standard; the screenshot above
is for MPEG-4; the screenshots below for H.264/AVC and H.263 respectively.

Analysis options g‘

Frame range  Trace | Graphs | Visusl diference/Fidsliy | Decoded video file output |

[v Enable
Filename

ave_T.wpt .

Awailable disk space: 14383 MBytes
File: size limit; |30 MEBjtes

Options

Parse bitstream
O Interpret

[ Frame summary
CIMB row summary

Analysis options le
Frametange Trace | Graphs | Visual difference/Fidelity | Decoded video file output |

¥ Enable
Filename

[r23 Tt J

Avallable disk space: 14378 MBytes
File size imit; |50 MEptes

Options
[ Parse bitstream
] Interpret

[ Frame summary
GOB summary

[JMB summary (] MB summary
[ Transtorm level [CJOCT level
[ Pinel level ] Pirel level
[ Frame fidelity ] Frame fidelity
[ ME fidedity ] ME fidelity
1] Cancel Apply | 0K Cancel Apply
H.264/AVC H.263

NOTE. Using these options can generate a lot of data - files hundreds of MB or
more in size, so it is often advisable to collect the data on a range of frames, not

all (this is a selectable option).
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Alternatively, the user can set a maximum file size, after which no more trace
data is output to the file concerned. See File size limit (available disk space) on
page 6—116 below.

NOTE. The video can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the video sequence.

To set the range of frames over which to collect the Trace data, click on the
Frame range tab. See below.

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 used for the
collection of MacroBlock statistics, where these are collected over a range of
frames (see Frame range on page 6—101).

The frame range over which statistics are to be accumulated cannot be changed
during pause mode, otherwise MTS4EA could not ensure that the Trace and
Graph data were collected over the correct range of frames. For example, if the
video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range takes the user to the frame range tab:

Analysis options EI
Frame range l Trace ] Graphs ] Wisual difference.-"FideIity] Decoded video file output ]

Frame range

First frame Last frame

to v &l frames

ok Cancel
| | |

All frames. This option is the default and calculates the sequence statistics from
the start of the sequence 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):

Analysis options Pg|
Frame range l Trace ] Graphs] Yisual difference.-"FideIity] Decoded widen file output]
Frame range

First frame Last frame

1 ta (17 ™ Al frames

,Tl Cancel Apply

When a range of frames has been set, the Frame range... item on the MB
statistics menu changes, with a check mark to indicate a range of frames has
been set:

Slices
Fidelity

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  Trace l Graphs] Wisal difference#FideIity] Decoded video file output]

[~ Enable

Filename

[

Available disk space: 14436 MBuytes
File zize limit: MBEytes

Options

Ooooooood

Ok | Cancel Apply

Filename. By default, the filename suggested is the same as the base name of the
input video file (the video filename without the .m4v, 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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To browse to a specific folder and enter the filename there, click on the [...]
button:

Analysis options

¥ Enatle
Filename
h263_1.vpt J
Awalable disk space: 14377 MBytes o e fiiaaE @@
File size fimt. |50 MBytes
Savein: | 1) testset j it B
Options N
7 Parse bitstream \ |E=imp &
[ Interpret 1) cateh.vpt
(1 Frame summary
] GO summary
1 MB summary
[JDCT level
] Pirel evel
7 Frame ficelty
] ME fideity
File name: h2E3 1.vpl Save
0K Concel | apoty | Save as typer | Trace output file [~.vpt] | %

File size limit (available disk space). Trace files can generate a lot of data: for
example, 2-3 MB per frame for the Parse bitstream and Interpret outputs. This
means that collecting data over a large number of frames can easily generate a
Trace file hundreds of MB in size.

This entry allows 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.

NOTE. The data from the output of Parse Bitstream is one of the best ways that
MTS4EA provides of doing bitstream syntax debugging.

See General codes used in Trace files and Alerts on page 7—1 for detailed
information on the meaning of these.
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0000 0000 0000 0000 0000 0001 0000 0000 (Ox00000000,7) @ MPEG 4 START CODE

0000 0000 0000 0000 0000 0001 ---- ———— (0x00000004,7) @ START CODE PREFIX

0010 0000 —ge—- ———= ——== ———— ———— ———— (0x00000007,7) @ VIDEQD OBJECT LAYER START CCDE
O ——— —_—— = — [0x00000008,7) @ BRANDOM ACCESS

oooo = —_—— = — [0x00000008, 6) : VIDEQ OBJECT TYPE INDICATICN
1-—— = —_—— = — (0x00000008, 6) @ IS OBJECT LAYER IDENTIFIER
o001 = —_—— = — [0x00000008,5) @ VIDEO VERID

oo1l- = —_—— = — (0x00000008,1) : VIDEGD PRIORITY

(8] 8 el - ——-- —-—— ———- ———— (Ox0000000A,6) @ ASPECT RATIO INFO

Bit pattern in bitstream, (0x00000004,2) = VOL_CONTROL_PARAMETERS

(0x00000004, 1) @ CHROMA FORMAT
first bit left-most {gxaonocgy) 0¥ bak
) e i G S

\
(0=x0000 » 61 @ VEV P4 &ETERS
(0] O000E, 5) @ VIDEQ OHJECT SHAPE

fomonmmre e mess ssee Seesvesse s *0OOOO00E,3) : MAREER_HIT
0000 0000 0001 1001 ——-= ——— ———c <2 (0x00000008,2) : Vo — -
i i i i i = (000000000, 2) : may  Minemonic in compression
; ; i b--- ——— {0x0000000D, 1) : FI )
Starting bit position of the ioxooooooor, o : may  standard for the bitstream

(0x0000000E,7) : VIN "
F-—- —-—-— (0x000QOCOF,2) : MLAH fleld
(Ox00! OOF,1) @ VIN

mnemonic bitstream field,
where 7 = first bit in the

{0x000P0011,4) : MARKER BIT
byte (Ieft-most) and 0= {0x000p0a11,3) : TNTERLACED
H 1 ( gw . "
last bit (right-most) i Byte position in bitstream,

s il hexadecimal

1-—— ——— [ — — | MAT
Qooo 1000 (0x00000012, 5) @ INTRA QUANT AT

Qooo 1000 (0x00000013, 5) @ INTRA QUANT MAT

MPEG-4 example, at start of bitstream

00000050, 4) : INTER QUANT MAT
Separation marker inserted by MTS4EA DOOBROFL 21 1 EIIER_QUANT MAT

00000092, 4) ¢ COMPLEXITY ESTIMATION DISAELE
00000092, 3] ¢ RESYNC_MARKER DISABLE
Q=== —mmm —mmm —mem —$— ——-= ——-= ——— (0x00000092,2) : DATA PARTITIONED
0000 0000 0000 0000 0001 1011 0110 (Ox00000093,7) : VOP_START CODE
i {0x00000097,7) @ WOP_C#NING TYPE

{0x00000097,5) : MODULG TIME BASE

(0x00000097, 4] @ MAREEH BIT

[0xD00000ST, 31 ¢ WOF TIHE INCE

(0x0000009S, 6] @ HMAREEM BIT

{0x00000098,5) : VOP_COpED

[Ox0D0000S HE

0000009 VOP start code

[(Ox0000009

{ox0oooooal, —

(Ox00000099, 0] @ CEEY

(0x0000009L, 6] ¢ DCT _DC_SIZE

(0x000000S L, 0] : DC_RESID

(0x0000009E, 1) @ INTRA_COEFF

(0x0000009C, 7) ¢ SIGH

{0x0000009¢, 6) ¢ INTRA COEFF

MPEG-4 example, at start of VOP
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Standard: H.264-4VC, Extended profile-Level 2.1 -~

Frame size: 352x288

Filesize: 844349 kBytes

oooo oo0oo (0z00000000,7) : ZERC_BYTE

oooo o000 0000 0000 o000 o001 (0=00000001.7) : START_CODE_PREFIX_ONE_3EYTES

0 (0=00000004,7) : FORBIDDEN_ZERO_BIT
(0x00000004,6) : WAL REF_IDC
(0=00000004,4% : WAL _UNIT_TYFE
(0x00000005,7) : FROFILE_IDC
(0=00000006.7) : CONSTRAINT_SETO_FLAG
(0=00000006.6) : CONSTRAINT SET1_FLAG
(0z00000006.5) : CONSTRAINT _SETZ_FLAG
(0xz00000006.4) : EESERVED ZERO _ERBITS
(0x00000007,.7) : LEVEL_IDC
(0=00000008,7) : SEQ PARAMETEE_SET_ID
(0x00000008.6) : LOGZ_MAXK FRAWE NUM_MINUS4
(0=00000008.1) : PIC_ORDER_CNT_TYFE
(0=00000008,0) : LOGZ_MAX PIC ORDER_CHT_LSE_MIHUH
(0x00000009,3) : NUM_REF_FRAMES
(0=00000009,0) : GAPS_IH_FRAME NUM_VAIUE ATLOWEL+
(0x00000004.7) : PIC_WIDTH_IN_MWBS MINUS1
(0=0000000B.6) : PIC_HEIGHT IN_HWAP UNITS_MINUS1 +
(0=0000000C,7) : FRAME MBS ONLY_FLAG
(0x0000000C.6) : MB ADAPTIVE FREAME FIELD FLAG
(0=0000000C.5) : DIRECT_8XS_INFEREHNCE FLAG
(0x0000000C,4) : FRAME CROPPING_FLAG
(0=0000000C.3) : VUI_PARAMETERS PRESENT FLAG
(0=0000000C,2) : EBSP_STOP_ONE_BIT B
fO=Nnnnnnne 1% - PRSP AT TEAWRNT 7RRPN BTT

¥

0000 0000 0000 0000 1000 00-— ———— ———— {0x00000000,7) : PICTURE START CODE
0000 O-== —==— —=== ——mm ——mm oo {0Dx00000002,6) : START CODE

0000 0000 —==— —=== —=== ———= ———— {0x00000002,1) : TREF

1000 01 L kirrmmimrmmirrrm e m s T n s {0x00000003,1) ¢ PTYPE: 1-O-ssi-doi-fpfr-sf
001= —=== —mm— —mmm e e o {0x00000004,1) : UFEP

0110 1011 1000 1110 00-= ———— ———— ———— {0x00000005, ) : OPPTYERE

0000 0000 1--— ——== —=== ——== ———— ——— {0x00000007,4) @ MPPTYPE
o N P P {0x00000008,3) : CPH

Iomm mmmm e e e e e {0x00000008,2) @ UUL

0110 1-== === —mmm —mmm e oo {0x00000008, 1) : PQUANT
P {0x00000009,4) @ FET

Oll= —=== —mmm —mmm e e o {0x00000003,3) @ MCEPC I
------------------------------- {0x00000003,0) & AIC

0110 —=== —==— ——mm —mmm e oo {0x0D000000A,7) @ CBPY

o T P P {0x0000000A,3) & COEFF
——————————————————————————————— {0Dx0000000E,7) : SIGH

0011 O0-= —==— —=== ——== ——mm o~ {0x0000000E, ) @ COEFF

H.263 example, at start of bitstream

NOTE. Also check out Interpret below as another excellent tool to do bitstream
syntax debugging.

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 & Parse Bitstream only) which allows:

®  Finding the next instance of the words Error, Warning or Frame, or the
entered text

®  Going to the area in another view which corresponds to the area which has
been selected in the Trace file:

Cerl+C

| B3y Copy

5ako v

Hex
ﬁ Stream edit
4 Alert log

'@' Mavigatar
# Buffer
P Fidelity

b+ Audio wavefarm

! 4o Synchronise views

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 over for MPEG-4 and H.263:

NOTE. It is important to also see General codes used in Trace files and Alerts on
page 7—1 for an explanation of some of these items.

(0z00000004, 7) 2C ] {MP4} start code prefix
(0z00000D0D07,7) [VOL] {MP4 video_object_layer_start_code = 0=z20 (range: 0=20 - 0x2F)
(0x00000009,6) [VO ] [MP4} is wisual object identifier = 1

}

'

}
(0=00000009,5) [VO 1 {MP4} visual_obje ver]
(0x00000009,1) [VO ] {MP4} visual_obje&

}

}

'

[
[
[
[
[
(0x0000000A, 6) [VOL] [MP4} aspect ratio = 1
[
[
[
[
[

MPEG-4 standard names for

(00 MO0004, 2) vol control_paramg these parts of the bitstream
(0z00000D00DA, 1) chroma_ format 4:2

ow delay = 1 (1= E=—voo=]
= 352, npxno =

Sy See Explanation of three-letter

(Dxz00@00000B, 7)

VOL] {MP4} no
prite_
ot_8 bit =

(0xz00000011, 2)

Bitstream position in
bytes, from the start of
the bitstream file
(hexadecimal value)

uant_type = 0
load_intra_quan]

Intra quant mat)

codes on page 8-1

[ntra quant_mat
Intra quant mat

MPEG-4 example, at start of bitstream
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Bit position where the value starts
(7 = |efl'-m05t; 0 = right'most) } nonintra guant mat = 16
resync marker disable = 0

See Explanation of bit/bit start on ; Jate partitioned =0
page 8-6

TOXOOUOORE T 7T [0 T nrrt vop start code found (should be OxE6) = Oxbd
(0x0000005G,7) [VOP] {MP4} wvop coding type = 0

(Ox00000o02 1 [VOP] {MP4} wodulo_ time_hase

(0x00000087,3) [VOP] {MP4} wvop_ time increment = Z

(0x00000096, 4) [VOL] {MP4} intra de_vle thr = 15

(0x00000099,3) [GOB] Start of GOBE no. 0 no. MEs = 22

(0x00000095,2) [ME ] ME =0; GOB no.= 0O

(0x00000099 .47 TMB 1 mcehoe i = 3

MPEG-4 example, at start of VOP

Ba|| I Lnenumbes | P Prev| Mes | @ Ere 7 Waming [ Frame [ Tew |

Standard.  H_2bA7ANC. 10 profile-Level 1 -
Frowe siza- 1280x720
Filesize: 3615 kbytes
Framesl
{0x000DD00D. 7) [ESH sero_byte « 0x00
(0x00ODON0T 7)) [BSK starf_coda_pratix.one_dbytes = Ex00D001
{0x00000004.7) [HAL ferbidden zerc bit =

(000000004 6]
(0xDOODON04 4)
{0x00000005.7)

nal_rel_adc = 3 . Ratxsuca ‘alica or
nal_unit_type = 7 © Sequence Fazanster Set. (qpq)
profile idc = 110 : Hiqh 10 profile

{0x0000000E. 7] constraint_set_tlag = U . May or may nob obey 4.2.1 constraints
(0xD00DNDE &) aint_setl_flag = 0 © Hay or may not obey A 2.2
{0x00000006.5) constraint_set? Elag = 0 : May or may mot obey A.2.3
{0x00000006. 1) constraint_seti_Llag = U . May or may nob obey 4.2.3 constraints

(0xD00DN0E )
{0x00000007.7)
{0x0000000E . 7]
(0xD00DONDE &)
(000000008 3)
{0x0000000E. 0]
(0x000DANE E)
{0x00000009.4)
{0x0000000E. 3]
(0xD0ODANDE. )
{0x0000000A.5)
{0x000U0UE. 6]
(0x000DNDE 5)
{0x0000000C. 6)
{0x0000000E. 5 )
(0xD0ODONDE. 4)
{0x00000000.5)
(000000000 1)
(0xDOODANDD, 3)

ero_dbhits = '0000°
Level 4
set_id = 0 (batstresa values. leagth=l bits. seq parsmstes_s=t_id=0xl)
2 —ide = 1 (hitstreas values: length=3 hits, chroma_forsat_ides0=3

bit_depth luma_ninus@ = 2 (bitstresw values: lenqth=) bits, bit_depth_luna_ninus@=0x3)
bat_depth_chroms_minusd = U.uLa,Lxual waluss. length=3 bats. bit_deplh_chroas_msinusB«0=3)
AppTise_y_zero_transfors_bypass_flag = 0 (bitstreas valums: length=1 hits, qpprise_y_mero_transfors_byrd
seq_scaling wm ix_present flaq 1 (bitstream values: lenqthel bits, seq scaling matrix present flage=(+
seg_scaling list_prese Llag = 1 {bitslress valuss present_{lag=lxl) +
Arlta_scale = -2 (bitstreas values: T

delts _scale (bitstresn walues
delia_scals ibatstresn values
Arlta_scale (hitatrass walurs
delts _scale (bitstresn walues
delia_scals ibatstresn values
Arlta_scale (hitstrass walues
delts_scale (bitstresn values
delia_scals tbatstresn values
Arlta_scale (hitatrass walurs

delta scaleslxc)
. della_scale=0xl)
_men LesDee)
scale=Oxl)
a_scale=0xl)
. delea_scalesze)
delta_scaleslxl)
- a_scale=lxl)
. delea_seale=xl)

{0x00000000, 2) delta_scale (bitstresa walues delts_scalesDxa)
{0x000D00UE. 3] delts_scale (batstresa valuss ;. delta_scale=Dal)
(0xD00D00DE ) delta_scale hitstroan values delta_scale=h=l)
{0%0000000] delta_scale (bitstresa walues delts_scalesDxd)

5. delts_scales=0x1)

(hitstrass walurs: Leng . delea_seale=Ozd)

ist present flag = L (bitstresm velues: lengthel bits, seq scaling list peesent flage0xl) +
=2 (b Lrean valuss. . delta_scale=0x5)

£ (hitstress walues . delea_sealesOze)

0 (bitstresm walues bits, delts scale=Oxl)

7 fbalslrean valuss bals. delta_zcaleslaze) -

{0x0000000E . 21
(0x000DON0F_ 1)
(000000010 2)
(0000000101}
(0x00000011 )
{0x00000012.5)
{UxD00D001Z 1)

delts_scale (batstresa valuss
delta_scale
seq scaling
delts_scale
delta_scale
delta_scale
delta_scale

scascuScoYdSoNSo

length=

H.264/AVC example, at start of byte stream (full MTS4EA Trace view window)
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{0%00000000, 7)
{0x00000002, 1)

See Explanations
of three-letter
codes on page 8-1

(0x000000RE, 3
(000000002

{0x00000003, 4
{0x00000003, 4]
{0%00000003, 3]
{0%00000003, 3]

(0x00000002, 0)

[BLE]
[BLE]
[BLE]
[BLE]

{263} PICTURE_START CCDE
temporal reference (HP4) / TREF (263) = 0; Cwml. skip = 255
1-0-gsi-doi-fpfr-sf (MP4) / PTYPE (263) = 0Ox37

{2634} UFEP is 1

{2634} OPPTYPE i= Oxl=eidd

{2634} MPPTYPE is 1

{2634} Intra pictu
{2634} rounding type 1
picture size is CIF (3]
{263 annex D} umv _mwode is
{263 annex F} ap mode is on
{263 annex I} aic wode is on
{263 annex J} df mode iz on
{63 annex 3} aiv_mode is on
{263 annex T} use Annex T is on
{2634} CPM = 0O

{2634} PQUINT = Oxd

H.263 standard for
these parts of the
bitstream

pei =0

gtart of GOB no. 0; no. MBs = 22
¥B =0; GOB= O

mebpe 1= 3

METYPE = 3

chpc (MP4) / CEPC (263) = Ox3
{63 annex L} aic type =0
chpy (MP4) / CEPY (263) = Oxe
HME=0; GOE=0

using intra tcoeffs

VLC table: Last=1; Fun=0; Level=-1; table incdex=58

EOB

H.263 Example at start of bitstream

NOTE. To quickly find if there are any errors in the Trace file, use the Find next
function of View trace..., looking for the Error and Warning.

By right-clicking with the mouse, a context-sensitive menu appears (Interpret &
Parse Bitstream only) which allows:

entered text

Finding the next instance of the words Error, Warning or Frame, or the

Go to the area in another view which corresponds to the area which has been

selected in the Trace file:

| B3y Copy

Cerl+C

! 4o Synchronise views

3 ES video

Hex

ﬁ Stream edit
4 Alert log

'@' Mavigatar

44 Buffer
P Fidelity

b+ Audio wavefarm

NOTE. This right-click context-sensitive menu is only active in the Trace/
Interpret and Trace/Parse Bitstream trace files.
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Frame Summary [H.264/AVC, MPEG-2, 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.

Framne 1 I Frame (Tref= 1) in
Frame 2 P Frame (Tref= 9) in
Frame 3 F Frame (Tref= 11) in
Framne 4 P Frame (Tref= 13) in
Frame E P Frame (Tref= 14) in
Framne 6 P Frame (Tref= 16) in
7 P Frame (Tref= 17) in
8 PN ramns (Tref= J in
9 F|Frame (Tref= 40} in
10 P |Frame (Tref= 41) in
Displayed frame Frame type Temporal reference Number of bits used
number - see Trefon page in encoded frame
7-68 (first frame must be
an Intra frame, hence
its size)

MB row summary [H.264/AVC, MPEG-4, MPEG-2] or GOB Summary [H.263,
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.

GOB= 7; frame=
GOB= 8; frame=
GOB= 9; frame=
GOB=10; frame=
GOB=11; frame=
GOB=12; frame=
GOB=13; frame=
GOB=14;: frame=
GOB=15; frame=
GOB=16; frame=
GOB=17; frame=

= o = TTIT = TIL™ TICT L r=r 1

ctop—field; with 45 MBs and tock 20670 bits G
ctop-field; with 45 HB=s and tool 20463 bits
ctop—field; with 45 MBs and toolk 18810 bits
‘top-field: with 45 MBs and took 18779 bits
ctop—field; with 45 MBs and took 18318 bits
ctop-field; with 45 HB=s and tool 17346 bits
ctop—field; with 45 MBs and toolk 16173 bits
‘top-field: with 45 MBs and took 16786 bits
ctop—field; with 45 MBs and took 14456 bits
ctop-field; with 45 HB=s and tool 13293 bits
ctop—field; with 45 MBs and tool 18532 bits

S L R

GOB= 0; frame= ‘bottom—field; with 45 MBs and tock 1186 bits

GOB= 1; frame= ‘bottom—field; with 45 MBs and tock 1675 bits

GOB= 2; frame= bottom—field; with 45 HB= and took 1843 bits

GOB= 3; frame= ‘bottom—field; with 45 MBs and took 1982 bits

GOB= 4: frame= ‘bottom—field; with 45 MBs and tock 2227 bits

GOB= 5; frame= ‘bottom—field; with 45 MBs and tock 2512 bits

GOB= 6; frame= bottom—field; with 45 HB= and took 4806 bits

GOB= 7; frame= ‘bottom—field; with 45 MBs and took 6014 bits

GOB= 8: frame= ‘bottom—field; with 45 MBs and tock 6319 bits 2
CF= 9 frames

‘hottom—field- with 46 WR= and toolk A271 hits

MPEG-2 example (interlaced example with top and bottom fields)
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GOB= 0. frame= 1: segment= 0 with 22 MBs and took 5524 bits ~
GOE= 1; frame= l: =egment= 0 with 22 MBs and took 10223 bits
GOB= 2 frame= 1: =egment= 0 with 22 MB=s and took 14413 bit=
GOB= 3. frame= 1: segment= 0 with 22 MBs and took 18810 bits
GOB= 4; frame= 1l: =egment= 0 with 22 MBs and took 23535 bits
GOB= &, frame= 1: =egment= 0 with 22 MB= and took 28331 bit=
GOB= 6. frame= 1: segment= 0 with 2¢ MBs and took 34158 bits
GOB= 7. frame= 1: zegment= 0 with 22 MBz and took 42661 bits
GOB= 8, frame= 1: =egment= 0 with 22 MBs and took 49835 bits
GOB= 9: frame= 1l; segment= 0 with 2¢ MBs and took 55989 bits
GOB=10; frame= 1: =egment= 0 with 22 MB=s and took 60706 bits
GOB=11: frame= 1: segment= 0 with 2¢ MBs and took 63689 bits
GOB=12; f{rame= 1l; =egment= 0 with 22 MBs and took 65805 bits
GOB=13; frame= 1: =egment= 0 with 22 MB=s and took 66684 bits
GOB=14: frame= 1: segment= 0 with 2¢ MBs and took 67584 bits
GOB=15; frame= 1l: =egment= 0 with 22 MBs and took 69393 bits
GOR=1A/" frame= 1- =eament= 0 with 27 MB= and took 71373 hit= br

H.263 example (see Segment [H.263, H.261 only] on page 6-81)

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.

HE c=ol= 0: HB row= 0; Framne= 1: i=s type Intra I_4=d4 { 0): with 0=28 and took 839 bits

1; HB row= 0. Frame= 1: i=s type Intra I_4=d4 { 0): with 0=28 and took 229 bits

2; HB row= 0, Frame= 1: i= type Intra I_d4=4 ( 0); with Q=28 and took 128 bits

3, HB row= 0; Frame= 1. i= type Intra I_4=4 { 0); with Q=28 and took 112 bits

4; HB row= 0; Frame= 1: i= type Intra I_4=4 { 0); with Q=28 and took 670 bits

5, HB row= 0; Frame= 1: i= type Intra I_4=4 { 0); with Q=28 and took G581 bits

6; HB row= 0, Frame= 1. i= type Intra I_4=4 { 0); with Q=28 and took G502 bits

7. HB row= 0; Frame= 1; iz type Intra I_16éxl16_Z_1 0  7); with Q=28 and took 39 bits

8, HB row= 0; Frame= 1: i= type Intra I_4=4 { 0); with Q=28 and took 162 bits

9; HB row= 0; Frame= 1: i= type Intra I_4=4 { 0); with Q=28 and took 365 bits

: HB row= 0; Frame= 1; i= type Intra I 16x16 1 1 1 ({18); with Q=28 and took 102 bits

HE row= 0, Frame= 1; i= type Intra I 4=4 § 03: with 0=28 and took 263 bits

HE row= 0; Frame= 1; i= type Intra I 4=4 § 0):; with 0=28 and took 242 bits

HE row= 0; Frame= 1; i= type Intra I 16x16_ 1 2 1 (22); with Q=28 and took 212 bits

HE row= 0, Frame= 1; is type Intra I 4=4 § 0): with Q=28 and took 291 bits

HE row= 0; Frame= 1: i=s type Intra I_4=4 { 0): with Q=28 and took 215 bits

HE row= 0; Frame= 1: is type Intra T_4=4 { 0): with Q=28 and took 182 bits

HE row= 0; Frames= 1: is type Intra I_4=4 { 0): with Q=28 and took 3263 bits

;. HB row= 0; Frame= 1: is type Intra I_4=4 { 0): with 0=28 and took 404 bits

HB col=19; MB row= 0 Frame= 1: is typs Intra I_4=4 { 0): with 0=28 and took 76l bits

WB col=20: MB row= 0; Frame= 1: i=s type Intra T_4=4 { 0): with Q=28 and took 615 bits

HB col=21: MB row= 0; Frame= 1: i= type Intra T_4=4 { 0): with Q=28 and took 422 bits

HBE col= 0; HB row= 1; Framne= 1: i=s type Intra I_4=d4 ( 0): with 0=28 and took 224 bits

HE col= 1: HB row= 1; Framne= 1: i=s type Intra I_4=d4 { 0): with Q=28 and took 76 bits

HE col= 2. HE row= 1, Frame= 1. i= type Intra I_16x16_0_0_1 {13); with Q=28 and took 57 bhits

HE col= 3; HE row= 1, Frame= 1. i= type Intra I_4=4 { 0); with Q=28 and took 295 bits

HE col= 4; HE row= 1, Frame= 1: i= type Intra I_4=4 { 0); with Q=28 and took 400 bits

HE col= 5; HE row= 1, Frame= 1. i= type Intra I_4=4 { 0); with Q=28 and took 331 bits

HE col= 6; HE row= 1, Frame= 1: i= type Intra I_4=4 { 0); with Q=28 and took G552 bits

HE col= 7; HE row= 1; Frame= 1; i= type Intra I_16xl16_0_2 1 ({21); with Q=28 and took 89 bits

HE col= 8; HE row= 1, Framne= 1: i= type Intra I_16éml6_0_2_1 (21); with Q=28 and took 167 bits

HE col= 9; HE row= 1; Frane= 1: i= type Intra I_4=4 { 0); with Q=28 and took 403 bits

HE col=10; HB row= 1. Frame= 1; i= type Intra I 4=4 § 0): with 0=28 and took 204 bits
H.264/AVC example
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HE col= ; Frame= 1; i= type INTRA > with (=16 and took 47 bits
HBE col= : Frame= 1; i= type IHNTRA > owith (=16 and took 36 bits
HE col= ; Frame= 1; i= type IHTRA ; with Q=16 and took 30 bits
HE col= ; Frame= 1; i= type INTRA > with Q=16 and took 72 bits
HBE col= ; Frame= 1; i=s type IHTRA ; with (=16 and took 48 bits
MBE col= : Frame= 1: i= type INTRA > with (=16 and took 69 bits
HE col= ; Frame= 1; is type IHNTEA ; with Q=16 and took 120 bits
HE col= ; Frame= 1; i=s type IHNTRA ; with Q=16 and took 145 bits
HE col= ; Frame= 1; i= type INTRA ; with Q=16 and took 175 bits
HE col= ; Frame= 1; i= type IHTRA ; with Q=16 and took 177 bits
ME col=10: : Frame= 1: i= type INTRA > with (=16 and took 267 bits
HE col=11: ; Frame= 1; is type IHNTEA ; with Q=16 and took 134 bits
HE col=12: ; Frame= 1; i=s type IHTEA ; with Q=16 and took 223 bits
HE col=13: ; Frame= 1; i=s type IHTRA ;o owith Q=16 and took 52 bits
HE col=14: ; Frame= 1; i= type IHTRA ; with (=16 and took 96 bits
HE col=15: : Frame= 1: i= type IHNTRA > with 0=16 and took 99 bits
HE col=16: ; Frame= 1; is type IHTRA ; with Q=16 and took 163 bits
HE col=17: ; Frame= 1; i=s type INTRA ; with Q=16 and took 120 bits
HE col=18:; ; Frame= 1. i=s type IHTRA ; with Q=16 and took 97 bits
HE col=19: ; Frame= 1; i= type IHTRA ; with Q=16 and took 145 bits
ME col=20:; : Frame= 1; i= type IHNTRA > with Q=16 and took 111 bits
HE col=21: ; Frame= 1; is type IHTEA ; with Q=16 and took 161 bits
HE col= 0: ; Frame= 1; i= type INTRA ; with Q=16 and took 144 bits
HBE col= ; Frame= 1:; i=s type IHTRA ; with (=16 and took 48 bits
HE col= ; Frame= 1; i= type IHNTRA ; with (=16 and took 42 bits
HE col= ; Frame= 1; is type IHNTEA ; with Q=16 and took 90 bits
HE col= ; Frame= 1; i= type IHTRA ; with Q=16 and took 199 bits
HE col= ; Frame= 1; i= type INTRA ; with Q=16 and took 213 bits
HE col= ; Frame= 1:; i= type IHTRA ; with Q=16 and took 147 bits
MBE col= : Frame= 1: i= type INTRA > with (=16 and took 53 bits
HE col= ; Frame= 1; i=s type IHNTEA ; with Q=16 and took 79 bits

MPEG-4 example

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 of transform coefficients that are not DCTs.

For MPEG-4, H263 and H.261 this gives three sets of information:
" Before dequantization = the values of the DCT coefficients in the bitstream

B After dequantization = the before values after they have been multiplied by
the quantizer matrix

before deguanti=sation (MB=0; GCB=0; Frame=1; Bloclk=Y0)
18 0 0
s
1
-1
1
il
il
i}
after dequa
432 0
-G8 -36
40
—42
44
i}
1]

Block Y0 before and
after dequantization

oDooOooo o - O
ocooooo oo o

tsf Bloclk=¥0) guant=1

Y e I e e Y e . e e Y e e Y e e e
)DDDDGGD%DGGEDDDG
n
=

T2oooo o
rooooood:.
oooo

s e o s e e }
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® recon_dct = the inverse DCT residual values, before summing with any
prediction. The data is written into the file in two separate places - the

second part is below:

191 191 190 191 190 191 191 191
191 191 191 191 191 191 191 191
197 197 197 197 197 197 197 197
recon_dct for ME=0;

144
147
145
131
111

97

94

144
147
145
131
111

97

94

144
147
145
131
111

a7

94

144
147
145
131
111

97

94

144
147
145
130
111

97

94

GOBE=0;

144
147
145
131
111

97

94

144
147
145
131
111

97

94

Frame=1; Bloclk=VY

144
147
145
131
111

97

EE"

In H.264/AVC the report is of transform levels:

levels (MB:

—-2816
]

il

]
levels
—256

]

1]

il
lewvels

lewel

a

—640

(MBE:

(MB:

(HE:

(ME:

(HE:

(ME:

(MB:

oo oO o o o O o ooooO

o s O e

Frame
—256

i

-3z

]
]
0
0

T

o s o

S

oooo

sl

oo oo

ST

oooo

i W

oooo

FEe

o s O e
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In MPEG-2 the data is reported in the following format:

Uzing default intra guantizer natrix:
8 19 2 2 3

16 22 26 7 9 4
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 58
26 27 29 34 38 46 56 B9
27 29 35 38 46 56 69 83
Uzing default non-intra guantizer matrix:
16 16 16 1& 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
DCT coefficients for MB 0 (x=0, %=0), block Y0:
Before dequantisation: After dequantisation: After inwverse tran=sfc
-85 1] 0 0 1] 1] ] 0 -588 ] 0 1] 0 ] 1] 1] -86 -86 —-86 -86 -85
0 ] 0 0 ] ] 0 0 0 0 0 ] 0 0 ] ] -86 -85 —B6 -B6 -8B
0 1] 0 0 1] 1] 0 0 0 0 0 1] 0 0 1] 1] —-86 -86 —-86 -86 -85
1} o 1} o 1] o o 1} 1} o 1} o 1} o 1] o —-86 -86 —-8B6 -B6 -8E
0 1] 0 0 1] 1] 0 0 0 ] 0 1] 0 0 1] 1] -86 -86 —-86 -86 -85
0 1] 0 0 0 1] 0 0 0 0 0 1] 0 0 0 1] -86 -86 —-86 -B6 -86
0 1] 0 0 1] 1] 0 0 0 0 0 1] 0 0 1] 1] —86 -8 —B6 -86 88
0 ] 0 0 0 ] 0 0 0 0 0 ] 0 0 0 ] -86 -8 —-86 -B6 -86

DCT cosfficients for MB 0 (x=0. w=0). block Y1:

Before degquantisation: After degquantisation: After inwverse transfc
19 —43 -10 0; = 1] ] 0 152-430-118 0 -16 ] 1] 1] -74 -47 -9 24 &1
-4 4 -1 0 1] 1] 0 0 —-40 40 -13 1] 0 0 1] 1] -79 -52 -16 17 43

0 1] 0 ] 1] 1] 0 0 0 ] 0 1] 0 ] 1] 1] -80 -54 -18 14 41
2 -1 0 0 1] 1] 0 0 27 -13 0 1] 0 0 1] 1] -76 -50 -14 21 48
1 1] 0 0 1] 1] 0 0 13 0 0 1] 0 0 1] 1] -74 -48 -10 26 57

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.

[inf] recon_mb Y0 {(MB=0; GOB=0; Frame=1)
41 43 53 57

39
35
42
53
53
50
67
93

[inf] recon mb ¥1

43
43
43
43
43
43
43
43

37
42
53
53
49
1]
91

43
43
43
43
43
43
43
43

43
43
43
43
43
43
43
43

55
47 49 &0
51 &1
56 &7
50 49
40
52
75

48
48
48
48
48
48
48 43
483 48 48 483 48

[inf] recon_mb Y2 B=0; GOB=0. Frame=1
123 123 3

123
123
123
123
123
123
123
123

[inf] recon_mb ¥3
k| k|

100
135
136
el
1.23
121
111
116

[inf] recon_mb u

L27
1118
129
162
187
191
191
197

123
123
123
123
123
123
123

134
135
1:1:9
1:23
122
112
117

123
123
123
123
123
123
123

131
134
1118
124
123
114
120

127 127

1118
129
163
187
191
191
197

1138
129
162
1587
1390
191
197

123 123 1

123 123 123 123 123
123 123 123 123 123
123 123 123 123 123
123 123 123 123 123
123 123 123 123
123
123

93 90 86 84 83
129 126 123 121 120
131 130 128 127 12
118
124
125
117
123

127
118
129
163
187
191
191
197

[inf] zrecon mnb v (MB=0; GOE=0; Frames=1}
144 144 144 144 144 144 144 144
147 147 147 147 147 147 147 147

Reconstructed pixel data
(in the 8x8 block)

Blocks shown for:

= YO0to Y3 values

= Uvalues

= Vvalues

NOTE. This can also generate a lot of data.
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Frame fidelity [.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 on page 6—139 for more information on fidelity analysis.

Frame. Field, PSHR 255(¥), PSHR 255(U)., PSHR 255(¥) ~
1. 0, 19.399294, 40.998505, 42.198238
1= 1, 19.432891, 40.380371, 39.203139
e 0, 19.271704, 39.174057, 39.793731
2, 1, 19.394327, 39.327035, 38.206029
35 0. 19.302256, 39.228737. 40.034129
3. 1, 1%9.386701, 39.190760, 38.501503
4, 0, 1%9.309084, 39.029911, 39.465344
4. 1, 19.379440, 38.89432874, 38.672233
5. 0, 19.298326, 38.902716, 39.814730
5 1, 1%9.395360, 38.875184, 38.793395
£. 0. 16.818166, 36.594331, 34 966477
G, 1, 17.076394, 36.449733, 35.073704
7 0, 16.706058, 35.813884, 33.605645
7. 1. 1e.802132, 36.121319, 33.937102
8. 0, 16.646836, 35.821527, 32.785512
a. 1., 16.745658, 35.376917, 32.579003
9. 0. 16.899383, 35.940137, 33.8241387
9 1., 16.852528, 35.710925, 33.786849

10, 0, -=1l.000000, -1 000000, -1.000000
10. 1., -1.000000, -1.000000, -=1.000000
114 0, -=1l.000000, -1 000000, -1.000000
11, 1, -—1l.000000, -1 000000, -1.000000
12, 0. -=1.000000, -1.000000, -=1.000000 3
17 1 —1 nnnnnn —1 nnnnnn —1 nnnnnn

NOTE. The lines in the screenshot above for frames 10 and above are empty as
the corresponding YUYV file stops at this point (there are no more frames in the
YUV file). The -1 in the trace file indicates that the YUYV file is missing.

Some of the example files provided have the necessary corresponding YUYV files
for fidelity analysis - see YUV source files for example fidelity analysis on
page 6—40.
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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 on page 6—139 for more information on fidelity
analysis.

Frame. Field, MB(=). MBE(vy). FSHR 255(Y). PSHR 255(U). PSHR 2553(V) -
: . 0. 19.314327, 44.539243, 47 . 741c23
] 18.394331, 40.193773, 44 986864
] 18 514850, 41 450441, 44.017764
] 15.555591, 46.064231, 485.5583:23
] 15.488502, 43427985, 47 .054465
] 18.500511, 41.073770, 48.5583:23
0. 18.509164, 41 378177, 46.349810
0. 18.379233, 38.247723., 48.788976
0. 18.431187, 41.895081, 46.698703
] 18 581447, 47 161703, 46.280343
] 18 571484, 46 106602, E50.510586
] 15.853352, 40.118053, 47 .161703
] 18 663806, 39.918945, 44 578923
] 18.626451. 48.063470. 44.700412
] 18454867, 44 317396, 47 . 680020
0 15.814398, 51.007464, 46.949810
il 18 7RABRLY 46 ?9RDEG1 47 4P7RYR

e e e
SCooooooooooooooo
e

U e L T O 00 ] O U M L T

NOTE. Some of the example files provided have the necessary corresponding
YUV files for fidelity analysis - see YUV source files for example fidelity
analysis on page 6—40.

Graph enable Ctr1+G

Analysis options &J

Frame range] Trace [Graphs l\-"isual difference.-"FideIity] Decoded video file output]

¥ Enable

Filenarme

[mpdfi_3 s J

Options

Spatial bitz/MB
Spatial bits/MB coded
Y histogram

Spatial average quant
DLCT frequency

ME coded frequency
Intra coded frequency

ok | Cancel | Apply |

Graph enable... switches on the collection of statistics for display using
Microsoft Excel.
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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.

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):

Analysis options E|
Frame range] Trace [Graphs l\-fisual differencea’FideIity] Decoded videa file output]

[V Enable

Filenarme

|avc_4.HIs _J

Options

[ Spatial bits/MEB

[ Spatial bits/MB coded
Y higtogram

Spatial average quant
ME coded frequency
[ Intra coded frequency

Ok | 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 Microsoft Excel program is used for analysis
of the provided statistics, and the macro given as part of MTS4EA is designed to
operate with Excel versions 97, 2000 and XP.

Frame range tab
The range of frames over which the statistics are collected can be set.

For details on how to do this see Frame range tab on page 6—113.
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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:

Analysis options E|
Frame range] Trace [Graphs ]\-"isual difference.-"FideIity] Decoded video file output]

[~ Enable

Filename

[

Options

ooooon

ok | 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.

NOTE. An Excel spreadsheet can only be 256 columns wide - if the motion
vectors are outside the range +/- 127, the values are put into bins to scale the
values within the 256 columns.
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Spatial bits/MB

This option creates a graph that shows the average bits per MacroBlock as a
contour plot, over a two-dimensional plane that represents the picture. The
contours are plotted in different colors, and the meanings of the colors are

represented in a key positioned at the side of the graph.

Average bits D1 23 456 78

Spatial Bits per MB

Wom o W e Ly kO

SN LR A/
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Spatial bits/MB coded
This option creates a three-dimensional pyramidal graph, where the height of the

pyramid represents the average number of bits each MacroBlock used for each
time it was coded.

Spatial Bits per MB Coded

o oo o~ RO d L R = O

500

L\'\\lkii.iiiﬂﬁﬂﬂﬁﬂ'ﬂ“f’iaﬂ"+

Average bits 01 23 456 T 8

9 1011 121314 1516 17 1819 20
MB Columns
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MV histogram

The motion vector histogram creates a graphical representation of the frequency
of use of different motion vectors. This can be used to identify the range of
search of the motion estimator in the encoder. The heights of the blocks
represent the frequency with which the motion vectors have been chosen.

MY Histogram

I R

¥ displacement

1000

L L o ool e LWk

= o

Freq

¥ displacement
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Spatial average quant

This option creates a graph of the quantizer choice at each part of the picture.
This can be useful for determining poor quantizer control in certain encoders
(often too low quantizers are chosen at the top of pictures, which then overshoots
the bit-budget and then higher quantizers must be used progressively as the
frame is encoded - meaning that the top of the picture is always coded more
accurately than the bottom).

Spatial Average Quant

1
o o | M e L R = O

1 1
(RO [ Ju__.iyul‘/l
AN riliar/g
o1 2 3 4 5 6 7 8 9101112131415 1617 1819 20 1

MB Columns

Average Q
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DCT frequency [MPEG-4, MPEG-2, H.263 and H.261 only]

This option creates a graph of the frequency with which the different

components of the Discrete Transform Cosine are used. The positions of the
transmitted coefficients are recorded and shown here for each of the six 8x8

blocks that comprise 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.

Luma-0 Freq

W 2000-2500
0O1500-2000
o1000-1500
m500-1000
@a0-500

Luma-1 Freq

W 2000-2500
O1400-2000
01000-1500
| 500-1000
@o0-500

W 4000-5000
0O 3000-4000
0 2000-3000
m1000-2000
@0-1000

W 4000-5000
O3000-4000
O 2000-3000
| 1000-2000
@o-1000

@1000-1200
m300-1000
O600-800
O 400-600
| 200-400
=0-200

@1000-1200
W 300-1000
O 600-800
O 400-800

| 200-400

@ 0-200
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MB coded frequency

This option creates a graph of the frequency of coding of each MacroBlock. It
can help to identify the perpetual encoding of particular regions of the image due
to either issues in the digitization process, the rate control process or the sensor.

MB Coded Frequency

1
D om e @ W O

o1 2 2 4 4 B T 8 9101112121418 1617 1819 20 1
ME 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 (as intra
coding takes more bits than inter coding).

Intra Coded Fregquency u

WO N T e W k= O

o1 2 3 4 46 6 7 8 81011 121314151617 1819 20 21
MB Columns

6138 MTS4EA Compressed Video Analyzer User Manual



How to Use MTS4EA

Fidelity enable

NOTE. Some options on this tab are different when H.264/AVC High Profile is

used.

This opens the Fidelity

Enables/disables the

analysis tab of the Analysis options:

Analysis options

X

visual differenceffidelit: — . : f
analysis Y Frame range } Trace ] Graphs Visual difference/Fidelity ] Decoded videa file autput } Click this box to
y! \ browse for a
filename
[ Enable vizual difference
[~ Enable fidelity analysis
Reference flename
Name of uncompressed |3 [ouards_sue J
video sourcelreference file — | .
bel This is an embedded YUY file for use with tutorials. Specifies the
(see below) = encoding of
/ image samples
Encoding: [One byte | in the file
Header skip: |0 Butes
- . ¥ Use | fe hionRst
Checkbox specifies that video / se frame rate for synchionstign
frames be compared to i Frame rate: |25 Frames per second
reference frames (see below) A |
Header skip at
A start of an
ok | cecel | apb || uncompressed
video fil
Frame rate of uncompressed deo be I(see
video file (see below) Fidelity measurement metric elow)
(see below)

The results of the fidelity analysis are displayed:

" In the Trace files, when the appropriate Trace option is selected (see Trace
enable Ctr1+T on page 6112, Frame fidelity on page 6—128, and
MacroBlock fidelity on page 6—129)

|

As real-time overlays, when the overlay is selected (see MB statistics on
page 693, Fidelity on page 6—101, and Average fidelity on page 6—105)

Reference filename. The name of the file used as the reference or source of
encoding, of the encoded stream.

This file must be one of the following formats:

8 bits per sample, 4:2:0

More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)
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YUV format of 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [7] under Standards References on

page 5-20 and as used commonly by other programs:

®  No headers of any kind (no file or frame headers)
®  One byte per sample
®  Row raster order (top picture row first)

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

® Y plane values are 0-255 unsigned
® U and V plane values are unsigned with a DC offset of 128

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

" No headers of any kind (no file or frame headers)
®  Concatenated planar image data

B Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

" Two bytes per sample

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

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

® Y plane samples are unsigned

®  Uand V plane samples are unsigned with a DC offset of 2", where # is the
chroma sample bit depth
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For RGB format:
®  Concatenated R, G and B planes
For grayscale format:

®  Luma plane only

NOTE. There are built-in example YUV reference files for three of the example
bitstreams: for MPEG-4 Man Walking, for H.264/AVC Grenadier Guards and
for MPEG-2 Grenadier Guards. When these example streams are selected and
fidelity analysis is enabled, the file names are automatically filled in. See
Example files... on page 634 for more information.

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

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

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

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

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).

Use frame rate for synchronization. This checkbox specifies that decoded video
frames should be compared to reference frames according to corresponding time
stamps. If this checkbox is not selected, then corresponding frame numbers are
used.
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Frame rate. The rate at which the uncompressed video frames were recorded, in
frames per second.

NOTE. The number entered in the Frame rate field can be an integer (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 from the frame rate of the encoded
video; for example, there can be frame skipping in the encoder, or a lower frame
rate selected (such as encoding 30 frames/second video at 15 frames/second).

The Frame Rate value is used to determine which uncompressed video frame to
associate with which encoded frame; MTS4EA works out the time code for each
uncompressed video frame based upon the Frame Rate value and associates the
uncompressed video frame concerned with the encoded frame which has the
closest time code.

Metric. This selects the measurement metric to use, which is one of the following:

k etric: |F"SNFE [full zignal range] j
PSHE [ITU-R BT B0 zignal range 8
RMSE [Foot tean Sguare Ermar)
= |M5E [Mean Square Emar)

kAl [Mean Abzolute Difference] Apply
SAD [Sum Absolute Difference] %

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 color space dictated by the video
decoder (typically YUV).

The fidelity metrics are calculated either per MacroBlock or overall on the frame
as a whole, as per the equations given below.

For the explanations of fidelity metrics, the following nomenclature is used:

|...] Denotes taking the absolute value of an expression

3 Denotes the summation of an expression over the range of (x, y) in the
image plane

fix, y) Is the sample value at the location (x, y) in the reference image plane

gix, 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
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PSNR (full signal range)

The PSNR (Peak Signal to Noise Ratio) metric is defined as the ratio

between signal power and noise power, on a decibel scale. In the context of
image processing, signal power is taken to be the square of the peak image
sample value and noise power is taken as the square of RMS error in the image.

PSNR = 10 - log ( S2/ RMS2 )

For PSNR (full signal range) the peak image value is assumed to be the
maximum value for the bit-depth in all three image planes. For example, in
an §-bit image, this implies:

PSNR255 =20 - log ( 255/ RMS)
PSNR (ITU-R BT.601 signal range)

For PSNR (ITU-R BT.601 signal range) the PSNR is calculated differently in Y
than in U and V:

PSNRy =20 - log ( 220/ RMS )

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 = UN Z[Ax, y) - gx, 1) I
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 = /N 2| fix, y) - g(x, ) |
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 [ fix, y) - g(x, y) |
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Decoded file output enable...

This opens the Decoded output tab of the Analysis options and allows the user to
write a decoded file to disk.

Enables/disables
decoded output

Description of
output format

Encoding choice
(see below)

Analysis options
Frame range ] Trace ] Graphs] Yisual difference/Fidelty Decoded video file output

¥ Enable

Mote: video output farmat will match decoded farmat:
720 % 576 pixels YUV 4:2:0 8-bit

N

Filenarne
|avc:_4_420_8bit_?2035?8.yuv

(¥

e

One byte j

Encoding:

/

o]

Cancel Apply

Press to browse;
chooses file
extension *.yuv

Where filename
may
be specified

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

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

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

" Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits
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View trace... &2 Ctr1+Shi ft+T

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:

MTSA4EA - [Trace: vcl_1.vpt]

B Fle Play Overlay Analysis Edt Alert Window Help BEES
Pl e <ldadampP B oo =2 "
EH n g =E=
™ Lenumbers | Fng Prev | New | Enor [ Waring 7 Fiame [ Test
Standard: VC-1, Advanced Profile # Level 1 [~
Frane size: 720x480 =
Filesize: 3073 kBytes
(0x00000000,7) [V5Q] startcode_prefiz = '000000000000000000000001
{0=00000003°7) fiz = Dzf. Sequence Header
{0=00000004.7) Advanced Profile
(0x00000004.5) [V5Q] level = '001': Level 1
(0=00000004°2) [VSQ] chromaformat = 1: Subsampling is 4:2:0
(0=00000004.0) [V5Q] frmrtq postproc = 7: Quentised frame rate for post processing is 30 fps
(0x00000005.5) [V5Q] bitrg postproc = 24: Quantised bit rate for post processing is 1568 kbps
(0=00000005.0) [VSQ] postprocflag = 0: Frame based post processing is NOT used
(0=00000006.7) [¥SQ] max_coded_width = 359. Maximum horizontal picture size iz 720 samples
(0x00000007.3) [V5Q] max coded height = 239 Maximum vertical picture size is 480 samples
{0=00000009.7) [¥SQ] pulldown = 1. Interlace syntax clement flags RETFRE. or TEF and RFF are preseat irb
(0=00000009.6) [¥SQ] interlace = 1. Dizplayed content is interlaced
(0x00000009.5) [V5Q] tfentrflag = 0: Temporal Reference Frame Counter (TFCHTR) is NOT present in picturd
{0=00000009 4) [VSQ] finterpflag = 0: Frame Interpolation Hint (INTERFFRM) is NOT present in picture heb
.-
Error
[rEER—
(0x00000009,3) Invalid value. reserved = 0: SHPTE Reserved
Strean position
029 (dec. 3), bit 3
(Dx00000009,3) [V5Q] reserved = 0: SHPTE Reserved
[rTTERR——
Erzor
(0=00000009.2) Invalid value. ressrved = 0. SHPTE Reserved
Strean position:
029 (dec. 9). bit 2
(0x00000009.2) [VSQ] reserved = 0: SHPTE Ressrved
(0x00000009.1) [V5Q] display_ext = 0: Display size, frame rate & colour format information NOT present +
{0=00000009.0) [VSQ] hrd_param_flag = 0: HRD paramsters are HOT present in the bitstrean -
r: >
Pause Al Disabled: 0 IGHIGN

This is a Trace/DCT level example:

- - - ——
GOB=0: Frame=1. Block=¥0) guant=1%
0

before dequantisation (ME=0:
20 o

cocoocooo

coooooo
cocoocooo

after d
480

fn)
=1
[

=)

Fral

==1: Block=Y0) guant=16

coocoooo

o

il
=1
cooocoocoo ooocooooo
2
ey L L T e Y )
i

=1

before : Frame=1. Block=¥1) quant=16
2

cooocoocoolocooooooo:

ocoocoooor

after de
S04

==}
[
=
iooocooo-
2
ooocoocofooooooooEocoooooooooooooD
[

=

Fra

iooCcococoEocoooooool coooooooEooooDoooD

e=1: Block=¥1) quant=16

1ooococoolcooooooolAooooocoool cooooooo
2
1ooococoof ooooooool coooocoool ocooooooo

H=T=T=T=1=1
iooocooo

]

|

Play

Disabled: 0 0089 //il

NOTE. If there is not a current Trace file (and Trace enable is not enabled) then

this menu option/toolb

ar icon is unavailable, grayed out.
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NOTE. For users of earlier versions of MTS4EA, this Trace viewer replaces the
previous Trace view done using Microsoft Word.

If the video stream has been re-run and a Trace file saved with the same name as
that already open, then clicking the View trace... menu option or B icon or
Ctri+Vwill refresh the open Trace file.

Go to other views/right click menu - Interpret & Parse Bitstream only

By right-clicking with the mouse, a context-sensitive menu appears which allows
going to the area in another view which corresponds to the area which has been
selected in the Trace file:

Copy Chrl4C
Goko view k ES\ Yiden

4= ynchronise views Hex
miy Stream edit
S alerk log

@ Mavigatar

Pea Fidelicy
b+ audio waveform

Copying text

The contents of the Trace window can be copied to the Windows clipboard.
This can be done in a number of ways:

® By pressing Ctr1+C

® By right-clicking with the mouse and selecting Copy

® By clicking the copy icon (see below)

[ Line numbers Find:  Prev | Mest| » E

~Efandard: MPEG—4, Adwvanced Simple
Method 1 guant. GHMC
Frame =ize: 3G52=x288
Filesize: 355 LkBvtes
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Line numbers

Line numbers can be switched on/off:

EEEES - W 2 | [ 0D B

Find: Prev | Next | W Enor v ‘waming

0000l Standard: HPEG—4, Advanced Simple Profile
00002 Method 1 guant, GHC

00003 Frame size: 3522288

00004 Filesize: 35 kByte=

00005

00006 0000 0000 0000 0000 0000 0001 1011 0000 (O

00007 1111 0010 ———— ———— ———— = 2277 1 {Dx

00008 0000 0000 0000 0000 0000 0001 1011 0101 {0
. Gl e e nt e s s s {Dx
Line numbers i (B i R SH {
displayed )31 | [ e {Ox

00012

00013

00014 (0xODODO009,1) . WARNING: UARNING: first bi

00015

0001ec 0OOOO 0000 Q000D 0QOOO 0000 0001 QOO0 0001 (0=
00017 0000 0000 0000 0O0O0 0000 0001 0010 0000 (0=

e [ e e s {0
oooil9 opol ool —mMm —/— —— — — {Ox
e ———— {0x
00021 0010 ———— ———— {Ox

ARAAA AAA P

Find data

The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled
strings.

NOTE. The F3 key can also be pressed, to find next.

The Shift+F3 key can also be pressed, to find previous.

There are some standard strings that are useful to search for:
®  Error
" Warning

®  Frame
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These are found by enabling the relevant check box (Frame example below):

W' Line numbers Find:  Prey

[~ Emor I Waming W Frame [ Text

00050 —— ———— (0x0000001D,1} : REDUCED RESOLUTION_VOP_ENAELE A
00051 0 — ———— (0=0000001D, 0} : SCALABILITY

00052 —— ———— {(0=0000001E.7) - STUFFING_BITS

00053

00054 - Franc=)i

00055 0000 0000 0000 0000 0000 0001 1011 0110 (0=0000001F,7) VOP_START_CODE

00056 0 — ———— (0=00000023,7) VOP_CODING_TYPE
00057 ———— (0=x00000023.5) : MODULO_TIME BASE
n0o0sa (000000023, 4) : MARKER BIT

00053 (0=00000023,3) : VOP_TIME INCREMENT
00060 (0=00000024,6) MARKERE_BIT

00061 (0=x00000024,5) : VOP_CODED

00062 (000000024, 4) : INTRA_DC_VLC THR
00063 (0m00000024,1) : VOP_QUANT

00064 (0=00000025, 45 MCEPC_I

00065 (0=00000025 . 3) AC_PRED

00066 (0=00000025,2) CEFY

00067 (0=00000026,5) DCT_DC_SIZE LUK
00068 (0=00000026,1) DC_RESID

00069 (0=00000027, 45 DCT_DC_SIZE LM
00070 (0=00000027,2) DC_RESID

00071 (0=00000027,1) DCT_DC_SIZE LUK
non7z (0=00000028,7) DC_RESID

00073 (0=00000028,5) INTRA_COEFF

00074 (0=x0000O0D28.3) SIGH

00075 (0=00000028,2) INTRA_COEFF

00076 1 (0=00000029,4) SIG

00077 (0=00000029,3) DCT_DC_SIZE LM
00078 (0=00000029,1) DC_RESID

non74 (0=00000024,7) DCT_DC_SIZE CHROM
n00g0 (0=00000024,4) DC_RESID

00081 (0=00000024, 15 DCT_DC_SIZE CHROM 2
nnnao ———— {NenAnnnnam 7h . T BRSTN

- ES

To search for any text, select the box next to Text and enter the text in the box
(in this example, searching for intra coeff):

[ warning | Frame W Test |intra_cosff

¥ Line numbers Find ~ Prev I Ermor

00063 ———— (0=00000027,4) DCT_DC_SIZE_LUK ~
00070 {0=00000027,2) DC_RESID

00071 {0=00000027. 13 DCT_DC_STZE_LUM
nonyz {0=00000028.7) DC_FESID

00073 (0=00000028.5) : EEPEEDI

00074 0 (0=00000028,3) SIGH

00075 {0=00000028.2) : INTRA_COEFF

00076 {0=00000029. 43 SIGH

00077 {0=00000029.3) DCT_DC_SIZE_LUM
00078 {0=00000029.1) DC_RESID

00079 (0=00000024, 7) DCT_DC_SIZE_CHROM
00080 (0=00000024, 43 DC_RESID

nonsl {(0=00000024 13 DCT_DC_SIZE_CHROM
noosz {0=0000002E. 7) : DC_RESID

no0s3 {0=0000002E.5) : MCEPC_I

00084 {0=0000002E,4) :  AC_PRED

00085 (0=0000002E, 3) : CEPY

00086 {(0=0000002C. 73 DCT_DC_STZE_LUK
00087 {0=0000002C. 43 : INTRA_COEFF

00088 0 {0=0000002D,5) SIGN

00089 {0=0000002D, 43 DCT_DC_SIZE LUK
00090 {0=0000002D, 2} DC_RESID

00091 {0=00000020.13 - INTRA_COEFF

00092 {0=0000002E. 5} SIGH

00093 {0=0000002E, 4) DCT_DC_SIZE_LUM
00094 {0=0000002E, 1) DCT_DC_SIZE LUK
00095 {0=0000002F, 7) DC_RESID

00096 {0=0000002F, &) DCT_DC_SIZE_CHROM
00097 {0=0000002F 43 DC_RESID

00098 {0=0000002F.3) : DCT_DC_SIZE_CHROM
00099 {0=0000002F. 1) : MCEPC_T

00100 0 {0=0000002F, 03 :  AC_PRED =
nnini —_——— {N=nnnnnnan 7 TRPY

< >
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Lines too long for window width

If a line is too long to be displayed within the width of the View trace window,
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:

WUsLL ammm mmmm mmmm e e e e LU, 1) caan =
300522 : Run=0: Le =
800523 0010 001- (0=0000ADDEN INTER_COEFF
300524 0-— — —— = (0:0000ADDC . SIa
300525 TELK] VIC table: Iast=1; Run=7: Tevei-1
300526 [ELK] EOB
300527 [BLK] Block ¥2; MB-10; GOB={
300528 0111 ———m —mmm o o e — (Dx0D0OALDC. 0) COEFF
300528 1o e e e — (Dx0D00ADDD, 4)
300530 TELK] VIC table: Tast=1; Run=0: Tevei-_1
300531 [ELK] EOB
300532 [BIK] Block ¥3; MB=10; GOB=4
300533 0111 ———n e e — (Dx0DDOALDD.3) : INTER_COEFF
300534 1-— —— e — (Dx0D0OADDE, 7) SIGH
300535 L] VIC table: Tast=1; Fun=0; Tevel-
300536 BLK] EOB
300537 ELK] MVs predicted fzon [Block MB.GOB): MYL [1.9.4). WV2 (2, 3). b
300538 BLK] Medion predicted M¥s: horiz=—3. t="20
300539 BTK] peedicting HY from (H-—3: #--20) b indes 97, previous 4B tigk +
300540 BLK] actual mv_used for GOB 4; MB 10; Block 0 = <-4,
300541 BLK] ¥Vs predicted from [Block f5,G0B): M1 [0.10, 4], i [3.10.31, *_
300542 BIK] Medion predicted M¥s: horiz=—3. t="20
. 300543 BTK] predioting MY from (H-—3. ¥--20) b indes 97, previous ME type +
Horlzontal Scroll 300544 ELE] actual mw_used for GOB 4: MB 10: Black 1 = <1, -17»
300545 BLE] MVs predicted from [Block, MB,GOB]: MV1 [3.9,4], MV2 [0,10,4]. ¥
300546 BLK] Medien predicted M¥s. horiz=—4; vert=-17
bar displ d 300547 ELK] predicting MY frow (H—i: ¥=-17) ub index 97, previous HB type+
ar displaye: 300545 BIK] actual wv_used for GOB 4° B 10 Block 2 = <0,
300549 EIK] MVs predicted from [Block MB,GOB]: M¥1 [2.10.4], e [0,10,4], +
300550 BLK] Medien predicted M¥s: horiz=0; vert=-17
300551 ELK] predicting KV from (H=0; ¥o—17) mb index 97, previous MB type ™
0552 BIK] actual mv_used for GOE 4: MB 10: Block 3 = <-3. -153
3 EIK] Motion Vestor 0: absolute <—4.-17»
3005 EIK] Motion Vector 1: absolute <1.717>
30055 BLK] Motion Vector 2. absolute <0.-15» E]
4 »
Ready | Disabled: 0 g

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:

B So 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
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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 (as
below) - you must click on Enable Macros:

Microsoft Excel

:iWprove workingyvprovelbint Tempete Graphs all all Frames.xls contains
macros,

Macros may conkain wiruses, Itis always safe ko disable macros, but if the
macros are legitimate, you might lose some Functionality.

Enable Macros More Info

NOTE. The data used to generate the graphs is available on the Data tab in the
Excel file.

The statistics options selected on the Graph enable tab within MTS4EA are then
displayed on individual tabs within Excel:

M|{ Spatial Bits per MB { Spatial Bits per MB Coded /MW Histogram { Spatial Average Quant 4 DCT Frequency 4 MB Coded Fre | f
By sgoshapes» N W O E 48 - Z-A-=S =SB @ -
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B8 Fle Play Overlay Analysis Edt Alert Window Help

DeEH = N cufvor -] n "o E R
EEE#E® T Y | e

mar a]

W Bin 7 Hex [ ASCH [aute «] Bytesperine 7o | Goof[l [absoute sdtiess  v] © Hex © Dec

000000 00000000 00000000 00000001 10110000 11110101 00000000 00000000 00 00 01 BO FS 00 00 i =
000007 00000001 10110101 10001001 00010011 00000000 00000000 00000001 01 BS 89 13 00 00 01 =
00000E 00000000 00000000 00000000 00000001 00100000 00000000 11000100 00 00 00 01 20 00 C4 A

000015 10001101 10001000 00000000 11001101 00001011 01000100 00100100 8D 88 00 CD OB 44 24 § I DS

00001C 00010100 01100011 00000000 00000000 00000001 10110010 01010110 14 €3 00 00 01 B2 56 o 2V

000023 01110001 01110101 01100001 01101100 00100000 01010100 01100101 71 75 61 &6C 20 54 65 gual Te

000024 01110011 01110100 00100000 01010011 01100101 01110001 01110101 73 74 20 53 65 71 75 st Sequ

000031 01100101 01101110 01100011 01100101 00100000 00100000 00000000 65

000038 00000000 00000001 10110011 00000000 00010000 00000111 Q0000000 00 01 B3 00 10 07 00

0003F 00000000 00000001 10110110 00010000 01100000 01110000 01100001 00

000046 01101100 01011010 10100101 10101000 01100100 00011010 00000100 6C 54 A5 A8 64 1& 04 1Z¥'d
00004D 10100001 00101010 01100110 10101001 11101011 00011011 11001101 A1 24 66 A9 EB 1B CD i*=f & I
000054 11111100 01111001 00110111 01101111 01100011 11101110 01011010 FC 79 37 6F 63 EE GA uylociZ
0000SE 01001000 11110100 11001101 00111101 10001111 10101001 10010011 48 F4 CD 3D 8F &9 93 Haf= |
000062 11111000 11011011 01010001 11111100 01111101 10110111 11110001 F& DB 51 FC 7D B7 F1 OO -f
000069 10110110 11011100 10010001 10111111 11011111 11000111 10011011 Be DC 81 BF DF C7 9B 90 ¢8|
000070 01110110 11000111 01001101 10111111 10001101 01000110 11011100 76 L F
000077 01011000 11111011 11011111 11100011 11011111 10111110 11000111 58 FB DF E3 DF BE C? HaRapy
00007E 11111111 01111100 10001101 10110110 11111110 00111011 01101101 FF D | b
000085 10110101 10001101 00111001 10111000 01011110 10001000 00010110 BS 8D 39 B8 SE 88 16 p 9,71
00008C 00100100 00101100 10100101 00001100 01001011 01110000 01100001 24 2C A5 OC 4B 70 61 %.¥ Kpa
000053 00110001 01100010 01000010 11001010 00110000 10011100 10101001 31 62 42 CA 30 9C A9 1bBEDL
000094 10011000 10000101 00000101 10010000 10101111 00001010 11000101 98 85 05 90 AF 0A C5 1N &
000041 10110110 10100011 11010110 00111110 11110011 11111000 11110011 Be A3 De 3E F3 F@ F3 90>
000048 01101111 11100011 01111101 10100110 10111100 01110010 11111110 6F E3 7D A6 BC 72 FE o&} |Mrb
0000F 01111011 00011101 10110110 11010010 01000110 11011011 10111111 7B &
0000E6 10001101 10111100 11011110 11000110 11011041 11101001 00100011 &D BC DE C6 DB E9 23 4bEDe#
00DOED 01101111 00110111 10110001 11100110 11011111 11000110 11011011 6F

0000C4 11111111 00011110 01010001 10111001 00100011 11011111 10111110 FF 1E 51 BY 23 DF BE _ O #B%
0000CE 11000110 11110011 01111111 00011111 01101101 11111100 01111001 Cé F3 7F 1F 6D FC 79 & mily
0000D2 10110110 11011100 01101101 101310111 11011000 11011011 01001101 Bé DC 6D E7 D8 DB 4D fifn oM
000009 01001111 10001111 10101000 11011011 01110011 10100110 10011000 4F SF 48 DB 73 &6 98 0 0=
000DED 10110010 11010100 00110000 10110010 00001001 01000100 11000101 B2 D4 30 B2 09 44 C5 *00° DA
it} 10 000 o 00 10 5

Address: 0x0(0)
Ready Al

H
=
&

Disabled: 0

This opens the current video file in a hex viewer, which shows the data in binary,
hexadecimal and ASCII data (in any combination of the three).

NOTE. Multiple View hex... windows can be opened at the same time.

Using HexView, you can scroll through the file, and search for specific:
" Absolute address (from the start of the file)

B Relative address (from the currently selected location

®  Bit patterns

®  Hex data

®  ASCII data

NOTE. In the field where the data to find is entered, a wildcard character
can be entered - this is . [ period]

Also, entering a hex value, then clicking Dec will convert this number to decimal
(and vice versa).
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Sections of HexView window

Set number of bytes Data to find and Menu to select field  Hex/decimal data
per line find/goto button of data typelconversion

T MTSAEA - [Hex: MPEGA File Example - Beijing Weathe) Girl - track 001]
§ P Plar Ovorlay fnahss Edk Mert Window Hel

Selection of which
data to view )

W Bn W Hee ¥ ason [

09005000 O0000000 0OGOGN0T 10130000 11110101 00000000 Q0000000
00000001 E01L0101 10001001 00010011 DOONODDO 000000A0 O0OG0O0L
09000000 OUOB0OD0 DO0OGOO0 OO0GUOOL DULOOONO 00000000 11000100
10001101 10001000 0000A0O0 11001101 00001011 01000100 00100100

- 00010100 01100011 0000O000 QO0AO00D DOODOODL 10110010 01010110
01110001 91110101 01100001 01101100 B0I00600 01010100 01100101

o

BIEE

01110011 91110100 00100000 01010011 01100101 01110001 01110101 73 7 2
01100101 01101110 01100011 01190101 00100000 DOL00000 O0O0O0O00 &5 GE &3
00000000 B0000001 10110011 00000000 00010000 00000111 A0000000 B
Selected byles 02000000 00000001 10119110 00010000 01100000 DI110000 01100001 b
L3 Em i A
——% mm i &
11 11 1100011 11101110 01011010 ¥
.- 1101 0 NO0n1i11 19101001 10010011 ch 3
2 11111000 11011011 61010001 11111100 01111101 18110111 11110001 €1 F
10110110 11031100 10010008 10131181 11011111 13000131 §0031011 - 91
01110110 11000111 01001101 10111111 10001101 01000110 11011100 7 4D
01015000 21131011 11013118 11100081 11011113 19113130 51000111 § oF
7E 11111111 01111100 10001101 10110110 11111110 00111011 01101101 - oD
10110101 10001101 1011110 10001000 G0010110 kL)
= on101100 01001011 01110000 01100001 2 = A%
a1100610 [ 10011100 10101001 3 [
o
I
Byte address at the B
" L it
start of line of data in B
7l
hex i
L
1100 01 0101 bkl
7 10001001 10001011 00010100 01101110 00111000 01101000 10110101 1. -
Aiary: O, T8 7,0 194 bite
7 = :
Status line 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, in their respective formats:
®  Binary
®  Hexadecimal

" ASCII
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Each of these areas can be individually displayed/not displayed by clicking the

appropriate check box in the top left.

. PR AL
In this example, the :
binary display has 3,
b itched off 200030 0 0D 44 34 14 oual Test sty
1 v t 5
e o Pt B i e
i =t @ TiiyToe -
leaving only hex A3 93 Fo D0 81 FC e T
@ e 1 T
and ASCII GF E3 70 Ab BC T L nlators
Ei OF Cé DB EF it 1
40 AF OF 4@ [0 5 G0¢ DAL n@hulls
14 Fo IF 9F 49 2 e BN Apklmsas Arli 1#i
B4 91 BC DB DE D ED © WOOOoAyL ra !Es. Lo
%3 70 5 Wl 07 DF C8 c} £ Nfw PO~ W 18 ZIEE
B6 80 10 7D FC 7 7 3 juafbunil Dug
D8 3 3 4D B3 23 ign #45 ¢] | LLeEUQETE

E7 OD B4 70 FF

a5
B4 36 ED FC ED B
02 AD B0 SR 0% §C
06 1E 29 07 B4
70 12 16 &3 g0
04 10 00 83 00
iF &3

Selacton Socdt, 7057, 144 bks
sl

e

FBHEHEESE

i

e} ~{h@ otlT GAK JuFs
E it & 2ft n Op 71 050,
WhiiaTa®. O

St fhk
3:000 On kiie}s ehe
BOED Modwio?y PlEmi 7%
htak Didph Us + L 58
s09° B RIF -
e

Setting bytes per line

This menu is used to set the number of bytes per line:

[~ Bin W Hex W ascCll

nooooo 00 00 01 BO
0o001le 60 C2 30 7F
0o03e FO E3 FS5 58
ooo0sl 63 AE 2D D9
0o0eC DE 39 AR 96
noog? 99 14 85 31 B2 6D 29C 71 9F FBE 78 8F 45 4C
nooAz2 A3 A2 95 YC D3 1A 8B AZ 71 76 26 F6 29 5B
000BD 70 64 52 43 6F 45 44 35 06 B6 28 74 85 AD
nooDs 04 DY 54 73 OF 55 CB C4 62 72 64 AE 33 A7
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If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing scrolling left/right to see
all the columns, as in the following example:

MTS4EA - [Hex: MPEG4 Example
B Fle Play Overlay Analysis Edt Alert Window Help _ & x

B <A W P B o o ivoP - " s E@EE
E ®E & b 4 i
W Bin W Hex I a5l g | Bytes parline Gota| [0 [sbsoite sddess =] # Hew © Dee

00000 00000000 00000000 00000001 10110000 11110010 00000000 00000000 00000001 00 00 01 BO F2 00 &
00008 10110101 00001011 00000000 00000000 00000001 00000001 00000000 00000000 BS OE 00 00 01 01
00010 00000001 00100000 00001000 11001000 10001000 10000000 00001111 01010000 01 20 08 C8 88 &0
00018 10110000 01000010 01000001 01100000 11000010 00110000 01111111 00000000 BO 42 41 60 C2 30
00020 00000000 00000001 10110110 00010000 01100010 00011001 00000101 00011110 00 01 Bé 10 62 19
00028 11100001 11011001 00100101 10110100 01100100 01011101 11001111 01011110 E1 D3 25 B4 64 5D
00030 00011011 11100111 10011111 11111001 00010100 11011110 11ii0000 11100011 1B E? 9F F9 14 DE
00038 11110101 01011000 11101010 01110101 00111101 01010010 10000100 00011010 FS 58 EA 75 3D 52
00040 10100001 11111101 11011010 01011111 01011000 10110110 01110111 10000111 A1 FD DA SF 58 B6
00048 11100111 10100100 11110010 00111101 10111110 11110101 01i00110 11011101 E7 A4 F2 3D EE F&
00050 11011110 01100011 10101110 00101101 11011001 01000101 11011100 10001110 DE 63 AE 2D D3 45
00058 01100111 11000111 00100111 11101101 10010000 11101001 10101101 01100101 67 C7 27 ED 90 E9
00060 10101110 10100011 00110010 01011111 00010110 01110001 01111011 10011001 AE A3 32 SF 16 71
00068 01010000 00111011 10111101 00100000 11011011 00111001 10100101 10010110 50 3E BD 20 DE 39
00070 11011011 00101011 11010110 10100111 10001001 11010101 01011110 00100110 DE 2B DA A7 89 DS
00078 10110000 01000100 10001011 00101110 00101001 00011011 10110010 10010011 ED 44 8B 2E 23 1B
00080 00010001 11010111 00111111 11001111 10010101 01100100 00010101 10011001 11 D7 3F CF 95 &4
00088 00010100 10000101 00110001 10110010 01101101 10011100 01110001 10011111 14 85 31 B2 6D 9C
00090 11111011 01111000 10001111 01000101 01001100 10111001 11101001 00001000 FB 78 8F 45 4C B9
00095 11011011 00101011 0DOD10101 11001011 10010111 01101010 11010001 00000001 DE ZE 15 CB 97 B4
00040 00111000 11001110 10100011 10100010 10010101 01111100 11010011 00011010 38 CE A3 A2 95 7C
00048 10001011 10100010 01110001 01110110 00100110 11110110 00101001 01011011 3B A2 71 76 26 F6
000BO 10111101 11011011 10100101 00011101 00100000 01001011 11011010 11100110 BD DE A5 1D 20 4B
000B& 11101100 01110011 01001101 01101111 00110001 01110000 01100100 01010010 EC 73 4D 6F 31 70
000CO 01000011 01101111 01000101 01000100 00110101 00000110 10000110 00101000 43 6F 45 44 35 06
000C2 01111010 10000101 10101101 10100000 10101011 00101101 11010101 00110101 74 85 AD AD AB 2D
000D0 00010110 00000101 00100101 10111101 10111011 10110110 11110101 00010001 16 05 25 BD BEE B6
000D& 00000100 11011001 01010100 01110011 00001111 01010101 11001011 11000100 04 D3 54 73 OF G5
000ED 01100010 01110010 01100100 10101110 00110011 10100111 11101011 01000001 62 72 64 AE 33 A7
000ES 01000111 11001001 11101001 01111001 01010101 00100001 01111011 01101001 47 €9 E9 79 55 21
000F0 00000011 11100101 10010001 01111011 11010111 11101010 10101111 10000111 03 ES 91 7B D7 EA ¥
<

address: 0x55 (85) bit 6
Ready NOTE: anefmore Alerts disabled Error Disabled: 0 0046

Right-click pop-up menu/Goto view

Right-clicking in the HexView window generates the menu:

v Show ASCII
v Show hex
v Show binary

Bytes per line L

2 E2 Video

4u SyNChronise views iy Stream edit

2 dlert log

'@' Mavigator

8 Buffer

E Trace

Pa Fidelity

b+ Audio waveform

The top four buttons of the menu have the same functions as the buttons given
on the top line (and as the HexView settings... option on the Window menu).
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Goto view. The Goto view takes the focus to the corresponding area in the
selected view (see Synchronized views/navigating the views on page 6—7 for
more information).

Synchronize views. When the Synchronize views icon # s pushed in, then all
open windows automatically follow the selection. (see Synchronized
views/navigating the views on page 6—7 for more information).

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:

D MIS4EA - [Hex: MPEGA Fila Exampla - Buijing Waather Gir |- track 001] X
I Fie Plry Cowlyy Ansh B8 At Widew Help BEE
DEE & oA « [lvor AJoe® ool

EEEE® % I Foe g

par =l

W Bn W Hes 9 4300 [as0  v] Byes perine |Eu«|0 abuchute sdden  Hex ™ Dee

50500 0DG00008 BOODOAR0 00DE000T 10110088 1111p101 68000008 DOGOSANO0 G0 0O 01 B0 ¥t 60 00 = ~

000007 00000001 10110101 10001001 Q0010011 0000ROO0 Q0000000 0OO000001 01 BS 09 13 00 Q0 01 w0

00000E 0€ OIWIWO WUWOW 00000000 0000000L 0010P0O0 OQ00000Q “WO]W 00 00 00 01 20 00 C4

000015 10001101 10001000 00000000 11001101 0000KG11 01000100 GA10G100 AD &8 00 CD 424 0

00001C 0 D\IIHIr.I Dnuilnu IIﬂDDIiIIIIII apoonoos 000oponl 10110010 |n||n:|u|| 14 B3 00 00 01 B2 56 o W

100023 l,l![lnllll! 01110101 01100001 01101100 0010P000 01010100 01100101 71 75 61 &C 20 54 65 qual Te
10011 01110100 00100000 Ululwu u11 I]l 01110001 01110101 73 74 20 &3 6% 71 7% gt Sequ

31 01100151 01101110 01100011 01100101 00100000 0000000 €% &E 63 &5 20 20 00 ence
‘Jﬂ 00000000 00000001 10110011 00000000 ﬂﬂﬂiﬁﬂﬂﬂ 000(“1111 WDOUUW 00 01 B3 00 10 07 00
01100001
|

o GC GA AS AD G4 LA 04 lZ!d
A1 Ik 66 A% BB IB CD s & 1
1 !!lIIIHD DLOII0I0 FC 79 37 6F 63 EE 54 uyfocil
000058 01 1 0001111 10101001 10010011 48 F4 CD 30 oF 49 93 Bal= |1
§2 11111000 11011011 01010001 1111 106 Datiiol 1011011 &1 : - 18
59 10110110 11011100 100 0001 10111111 11011111 11000111 U 1 B6 DC 9
70 01110110 11000111 01001101 10111111 10001101 01000110 11011!00 D
77 01011000 11111011 110 1111 11100001 11011111 109111110 11000111 59 FB LF EJ
'.‘E llllllll 91111!00 100 1101 10110180 11113110 00111011 01101101
1001 10111000 01011110 10601000 00010110 BS
daanae lIDlIiIIIIIU 80101100 !1I!DIHII! 00001100 01001011 031110000 D1100001 2
000033 00110001 D1100010 01000010 11001010 00110000 16011100 10101001 3
94 10011000 10000101 00000101 10010000 10101111 00001010 11000101
Al 10110110 10100011 11010110 00111110 11110011 11111000 11110011
A0 01101111 11100011 Dll 1101 10100110 10111100 01110010 11111110
AF 01111011 00011101 D110 11010010 01000110 18011011 10111111
B 10001101 10111100 110 1110 11000120 11011011 11101001 00100011 6D BC DE Cé
BD 01101111 00110111 10110001 11100110 11011111 11000110 11011011 &F 37
000DCE 11111111 DO011110 01010001 10111001 00100011 11011111 10111110 FF 1E 51 By p3
0090CB 11000110 11110011 01111111 G0DLIILL 0101101 nunﬂu unnum Ch F3OIF 1F
1101101 1011 11021000 Be [C 6D B7
DOODD'J 01001111 1ﬂﬂ01!11 101 1000 1101 011 01110011 1010"110 1nnuoou lF 8F A8 OB
0000ED 10110010 11010100 le 0000 10110010 00001001 01000100 11000101 B2 D4 30 B2
O000E7 10001001 10001011 00010100 01101110 00111000 0101000 10110801 D? 80 14 EE

000054

=t

estaction: (hob, 7-0h7,0 144 bits :
oty
The addresses of the selected area and the number Whichever section is highlighted, the
of bytes selected are displayed in the status line corresponding areas of the other sections are

similarly highlighted

A specific address can be found in the video stream, either of the following:
®  An absolute address, from the start of the video file

B A relative address, from the first byte of the currently selected area
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Find absolute address

To go to an absolute address, select Absolute address from the drop-down menu:

E——
Bl

0 01000010 0F 50

0 ooooooon 0 FF 00
1 00011110 62 19 05
1 11001111 B4 64 5D
0 11011110 7 9F F9 14
1 nnitiint mnoinnin innnninn FSE ER EA 7R

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 no
address is highlighted, the address found is the offset from 0.

The address to find is entered in the box next to the Next button. This address
can be in hex or decimal. If an invalid character is entered for an address (e.g.
entering anything other than 0-9 or a-f for a hexadecimal address) then the Find
button is grayed out.

NOTE. The F3 key can be used, to find next; Shift+F3 key, to find previous.

The Hex/Dec radio button selects the format of the data being searched.
Find Binary/Hex/ASCII
These options in the menu find data in the bitstream.

Up to 64 characters can be entered.

NOTE. The Binary search searches for the bit pattern regardless of byte
location, the Hex and ASCII searches are byte aligned.

The F3 key can be used, to find next; Shifi+F3 key, to find previous.
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Wildcard searching using .

A wildcard can be entered in the data to be found - . [period].

The wildcard matches a single digit in the base selected; the wildcard matches:
®  One bit in the binary find

® A hex digit in the hex find

" An ASCII character in the ASCII find

For example, entering 0001B. as a hex string will find the following patterns in
the selected example stream:

¥ Bin 2 Hex [ ASCI [Auo ] Byies perline || Prev| [H=se] [000Te Hex =% Hex € Dec
00000 00000000 00000000 00000U0L 10110000 11110010 00000000 00D0U0DD 0D 00 01 BO E2 00 00 =

opo0? 00000001 10110101 00001011 00000000 0O0OOCQOO0 0OOOQOOOL OQOOOQOOOL O1 BS OB 0O 00 01 01
O000E 00000000 00000000 0OO0O0OL 00100000 00001000 11001000 10001000 [ot:]

00015 10000000 00001111 01010000 10110000 01000010 01000001 01100000
0001C 11000010 00110000 01111111 00000000 10110110]
00023 00010000 01100010 00011001 00000101 00011110 11100001 11011001
00024 00100101 10110100 01100100 01011101 11001111 01011110 0oO011011

N2t 411400144 4An14444 44444001 ANNARAAn 14011110 1114nnnn 114nnnt

And

¥ Bin [V Hex ¥ A.EEII IAulU ﬂ Eytes per |ine| Pres IUUUHJ. Hex j @ Hexw  Dec

01D34 11010001 11111111 10111000 00011010 11111011 01100001 10100111 D1 FF B3 14 FB 61 A7 a :J
01D3B 11111111 11110101 10100010 10101001 00011110 00010001 10111000 FF FS A2 A9 1E 11 BS

01D42 00110100 10110100 01011011 10001100 10001110 01111111 10101101 34 B4 5B 8C B8E 7F 4D 4 [ =
01049 00010101 00001000 10001101 00101011 01000111 11111111 11111111 15 08 80 2B 47 FF FF +5
01D50 01111111 (00000000 PSS 1 0010000 11100010 7F 00 EAlo0

01D57 00000101 10110100 10011011 01101101 10101011 10110111 01110110 05 B4 9B 6D AB BT 76

n
01DSE 10111101 10101010 11111011 01101101 00101000 01000101 00011110 BD AA FB 6D 28 45 1E n(E
NITAE 1TANATT10 11011101 ANTATAAT 117101101 1TAMANTTIN 11011011 10110110 8F NN 29 FN AR TR PR Y

i

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.

Conversion of hex<->decimal

If a hex value is entered into the find box:

|~3'2|Eﬂ |F|e|ative address j * Hex © Dec

11 01 00 00 01 20 08 C8 88 80 OF G50 B
'D DE 10 D1 A8 68 06 E9 AY 16 20 0A D
EBe B B4 OA 2 EBA S0EEEE - AERNITEEEEED.
IE 46 4E BE A7 05 45 C4 70 25 DD 71 3
W2 9D C2 D9 6D B9 60 94 8B 4D BE 9E A

[ o IO T T T N 14 A TAa s
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When the Dec button is clicked, this value is converted to hex (and vice versa):

]Hehﬁveaddmss

11 01 00 00 01 20 08 CB8
‘DD DE 10 D1 A8 63 06 E9
-8 87 B4 94 27 B4 95 5
IE 46 4E BE A7 05 43 C4
iC 9D C2 D9 6D B2 60 24

AT O A T 14 AT T 7 E

View file structure... = Ctr1+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:

S MTSAEA - [Structure: MPEG4 Example - Window Car]

Fle Play Overlay Analysis Edit Alert Window Help
FeEl = -l L e
B WO« 52| #

< |IYOP -

o EEE

Stream: [MPEG-4 part 2
S8 MPE G- Stre.am = [0x00000000 - 0x0
00 - 0x00000005] 5
Start code = visual_nbject_sequence_start_code
= ES node = [0x00000005 - 0x0000000a] § bytes
Stark code = visual_object_start_cods
= ES node = [0x0000000a - 0x0000000¢] 4 bytes
Start code = video_object_start_code
=-E5 node = [0x0000000e - (x0000001F] 17 bytes
Stark code = video_object_layer_start_rode
= ES node = 200 ¥OPs: [0x0000001F - 0x0008cF8] 363737 bytes
Start code = vop_start_cods

Ready

-

(E=Ed

A

| Disabled: 0
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®  Container files, e.g. MP4, 3GPP, MPEG-2 PS and TS, ASF files:

[E{ Fie Flay Overlay Anslbysis Edit Alert Window Help

beEd & W R [ e i -
[ 1R ) f

Stream: |ASF ~|

+ Header Object
% Data Objsct
- Simple: Index: Objsct

Ready A Disabled: 0

B Each branch of the structure can be clicked to expand it and see the levels

below:
MTSA4EA - [Structure: ASF Example - Beach Gi
Fle Play Overlay Andysis Edt Alert Window Help
[CR=N = = : R el - "o EEE
B e W2
Stream: [ASF =
= ~
= Header Cbject Fl
Object 1D = ASF_Header_Object {0x75b22630, 02668, 01 1cf, Oa6, 0xd3, 000, Dxag, 0x00, 0x62, xce, Oxbck
Obiect Size = 5074
Number of Header Objects =7
Reserved] = 1
Reservedz = 2
=1 Extended Content Description Obect
Obiect ID = ASF_Extended_Content_Description_Object {0xd2dbad40,0xe307, 0x1 12, 0%57, 0xF0, 0500, 0xa0, D9, 0xSe, Oad, 0x50}
Obiect Size = 242
Content Descriptors Count = 4
=i Content Descriptor
= Cantent Descriptar A
Descriptor Name Length = 36
Descriptor Name = WMjParentaR ating
Descriptor Value Data Type = 0x0 - Unicode string
Descriptor Value Length = 36
Destriptor Yalus = Suitable For all.
- Content Descriptor
- Cantent Descriptar
/- Content Descriptor
=l Content Desctiption Objsct
Obiect ID = ASF_Content_Description_Object {0x75b22633, 0x665e, 0x1 Lcf, Dxa6, 0xd9, 0x00, Dxaa, 0x00, 062, Dce, Db}
Obiect Size = 102
Titls Length = 22
Author Length = 22
Copyright Length = 22 P
Ready Al Disabled: 0 ]
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View buffer analysis... i

This allows the buffer usage to be analyzed in detail. The analysis varies by
video standard:

For H.264/AVC the analysis is of:

" Performance using the Hypothetical Reference Decoder (HRD) (displayed in
red)

For MPEG-4 the analysis is of:

" Video Buffer Verifier (displayed in Red)

" Video Complexity Verifier (displayed in Green)
" Video Memory Verifier (displayed in Blue)

For MPEG-2 the analysis is of:

" Video Buffer Verifier (displayed in Red)

The icon controls and general look of the buffer analysis is the same for all
standards:

" The buffer analysis controls that are common to all standards are explained
in the sections beginning Buffer analysis toolbar icons on page 6—161 to
Buffer analysis alerts/scroll bar area on page 6—165 (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 in
the sections beginning Buffer analysis controls: MPEG-4 and MPEG-2 on
page 6—166 to Buffer analysis pop-up alerts: MPEG-4 and MPEG-2 on page
6-168

" The H.264/AVC HRD analysis is distinct and is explained in the sections
beginning HRD buffer analysis: H.264/AVC on page 6—168 to HRD buffer
overflow/underflow indication: H.264/AVC on page 6—170
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Buffer analysis toolbar icons

Icon

Function

Zoom in (+) and zoom out (-) centered on the center of the window (affects
scale of x-axis only)

Fit all data into window

Locate origin (zero), start of sequence

& &

Lock X/Y zoom infout 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 (fill the analysis data in real-time) as the video is being decoded
and scroll the window to the right

Increase track height (affects scale of y-axis only)

Decrease track height (affects scale of y-axis only)

Measure the data at the cursor. The data values are reported on the
status line at the bottom of the analysis window

Offsets and angles/slopes of lines can also be measured, by holding the
mouse and dragging

Scroll/pan (the cursor changes to show the scroll/pan direction)

O\ &

Zoom infzoom out centered on the location of this cursor. Press the
<shift> key to zoom out
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Right-click pop-up menu/Goto view

Icon Equivalent Function
toolbar icon

FHRTISIE Zoom in (centered on current window)

SEOHCBIE Zoom out (centered on current window)
DY Fit to range 0O Fit all data into the visible window
& oto origin = Go to the origin (time = 0)
(&) #-duis lock % Lock the X-axis when zooming/scrolling
(&) s lock & Lock the Y-axis when zooming/scrolling

Aukoscral 7 Autoscroll to follow frames as decoded

&
< Move tool i Move window left/right/up/down
+ Meastre tool a Measure the values at center point of +
€} Zoom tool Zoom infout, centered on cursor
i 3

e nfa See Synchronized views/navigating

4= Svnchronise views n/a the views on page 6-7

The functions listed above from Zoom-in to Zoom tool inclusive are all
explained in the previous section.
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Using the measure tool gis

Moving the measure tool over the graph displays the values in the status line:

Comparative Video Verifiers

100 |P:002 F:00 B:003

— ¥BY
140

— NCY
120 [ | 1 —— v

Butfer limit

Buffer O cocupancy (%)

Time (=)
Point: {-0.149 5, 54 %) 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 terms,
if there is more than one graph; or in the correct units, if there is only one

graph (as below)
Video Buffer Verifier
1007 [P002 Fo003 Po0g s
500000 [
g whv_huffer_size |
Paint: (0,266 5, 564093 bits) (g 00000l A
2
[
-E Vhy_|occupancy
5 400000 i | ///f’//
- |
D |
200000 | |
i

Time: (=)

(Only the VBV is shown here)
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Video Buffer Verifier

[ [rood pook | [Foos
800000 |
W ;
. vhw_huffer_size
oy L
£ £00000
[=H
3
[}
[&]
(=]
;E | oCCUpancy
5 400000 | ///,.f
= |
Click and drag the mouse o /—) .ﬁ
. [ .
to measure the distance L
200000

(X and Y) and angle:

||5tart: (0,181 s, 280397 bits) End: (0,312 5, 333178 bits) Delta: (0,132 5, 52781 bits) Gradient: 400445 bits)'s

Buffer analysis graph area

Scale - either Frame type and number

normalized to Comparative Video Ve riﬁjV

100%, if more than :

one graph, or else et 001 P00z P:003 P00 1 — wEvy

in actual units | — WY
120 [ 1| —— v

Buffer limit (100%) —— [ uster limit
100

EEEERImEERRnel _
Measure tool with 30 / :
Xand Y values /3/ Wby |bcouggncy

reported in the B0 : eSuan g Eaasaas

status ‘ [ F 5 ]
a0 _

a0 f

upancy (%)

=

Butfer

’ /
Tme (=) Vertical gray lines at the decode time of
each frame

Vertical light blue line at time = 0

The left axis displays:
B Values normalized to 100%, if there is more than one graph

" Values appropriate for that graph (see the following figure)
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Video Buffer Verifier

Vertical scale now 001 Po002 po03 | |rond i
in units correctfor 5, .
VBV buffer size I '
o 500000
(in bits) .
whv_bufter_size
500000 | |
/Iﬂﬂio’c_c) pancy
400000 | | f__ﬂf—ﬂ/_/#_ﬂ-f—”__ﬂ_f
200000 |

When the buffer data is too wide/too high for the current window, then scroll
bars appear at the bottom/right (as appropriate).

Buffer analysis alerts/scroll bar area

The buffer overflow/underflow is indicated in the Graph window as shown

below:
Each bar line fills and auto-scales, corresponding with Red shows overflow;
the horizontal scroll bar (B=VBV, C=VCV, M=VMV) yellow shows underflow

' N v

Cr
ML

1B
1c
1
S

er, 0 under WOV 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 color is red
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MPEG-4 and MPEG-2 Buffer analysis

All the example screenshots and explanations below are for MPEG-4; however,
similar displays and information are used for MPEG-2.

DA% ++Q
Conlgpactin
i Comparative Viden Verifiars
& [ et o e ]
J 10 PR PR ne
I o _passeaes {| — vav
I ki _reel_incicaios 198 1 i
7 wabeo_ckarct_tyee_incication
» b
Sl Profle.
[T — 1
¥ koo Budten Virdien e
Butier et I
£ bl 0
7 |
ot | w £ w | [l || |||| |||| 1} |||
vou_peopaney. | by § w 1
B l‘l | | |
¥ Wikao Cirploodty Vs g
. || |||||| H||||
vov_bulter_size: | Macrolls
L
_decoder_rahe Macrallzfs ™ {
[
7 Vi My Visias > |
! Macralis
re_puter_size: | 5 i
0
] O 1 3 3
T i
b o
¢ ¢
u u
e sover. guncer | | v 22 over |

Buffer analysis controls: MPEG-4 and MPEG-2

Either Configuration
. . & Use parameters from stream header
= Use the values supplied in the
. . I wbv_parameters
bitstream (the tick box shows from I profile_and level_indication
where in the streams the values come), I e chie Bee ksl
or |S|mp|e Prafile
. ¥
= Enter custom values to suit the /7 Use custom parameters
hardware on which the decoder will IV Wideo Buffer erifier
run (see below also) bi_rate: bits/s
whebuffer_size: bitz
vbv_ocoupancy: ’7 bits
Individually enable/disable the
. . % [v ‘idea Complexity Verifier
various buffer displays
woy_buffer_size: MacroBs
vov_decoder_rate: MacroBsts
v ideo Memany Verfier
vy _buffer_size; MacroBs

[

The values used for VBV, VCV and VMYV are displayed, but cannot be altered
unless Use custom parameters is selected.
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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 sothe maximum value implied by
Simple Profile as given in the video object type indication isused.

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; but if there is no

profile and level indication then the maximum values are used as
implied by the video object type indication

Use custom buffer parameters: MPEG-4 and MPEG-2
Custom parameters can be entered for a variety of reasons, for example:

®  The VBV/VCV/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:

Configuration
" |lze parameters from stream header

[ wbv_parameters
| profile_and_level_indication
[+ wideo_object_type_indication

|Simple Profile

{* ilze custom parameters

v ideo Buffer Yenfier

bit_rate: 3936 hitsds
why_buffer_zize: BEE3ED  hits
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When custom parameters are used, this is indicated in the status bar of the main
MTS4EA window by the word BUF:

BUF Al Dis

NOTE. These values can also be selected/entered from the Decoder options
selection on the Play menu (the MPEG-4 tab).

The values entered as Custom parameters affect both the alert pop-up warnings
and the warnings that are reported in the Trace files, the Custom parameters
are the values used to trigger these warnings.

To reset the values entered to the values specified by the bitstream, reselect the
Use parameters button from the stream header.

Buffer analysis 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 (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 alertis 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 buffer analysis: H.264/AVC

The Hypothetical Reference Decoder (HRD) in H.264/AVC provides a complex
mechanism for buffer analysis; this is much more complex than the buffer
analysis in MPEG-4/MPEG-2.

NOTE. The HRD analysis is of the Coded Picture Buffer (CPB) only, not of the
Decoded Picture Buffer (DPB).

In order to understand the HRD analysis, it is essential that the user reads
carefully and understands Annex C of the H.264/AVC standard, ISO document
14496-10 (E).
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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.

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 below. Clicking on the
line below would display the data from index 1 in the graph display.

Hypathetical Reference Decoder

Index | CPE size [bits) | Bit rate [bits/s) | Initial delay (s} | CERi flag |
o 256016 EAE64 0311111 i
1 384016 324064 1.000000 i

The meanings of the column headings are:

Index. The bucket or index number

CPB size (bits). This is the size in bits of the Coded Picture Buffer (CPB).
Bit rate (bits/s). The bit rate of the hypothetical transmission channel

Initial delay (s). The initial delay of the hypothetical transmission channel before
the first frame is decoded.

CBR flag. The status of the Constant Bit Rate (CBR) flag: 0=off; 1 = on.
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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 =0

Fods |Pog7 [Pmda [eolt [pofe | [Pofs [Podr) [eods [Podt [prodz| Pods [Podel [Po

350000 [

300000 [

cphl_size

250000 [

200000 [

HRD Buffer O coupancy (bits)

150000 [

100000 i Pl /]_/—[/-L

s0000 [

0.2 03 0.4 05 06 07 0.8 o9 il k4]
Titne (=)

The areas of the graph display are explained in Buffer analysis graph area on
page 6—164 and Buffer analysis alerts/scroll bar area on page 6—165.

As examples:

®  Frame type and number is given at the top of the graph (in light gray)

" The vertical lines correspond with the decode times of the relevant frame
HRD buffer overflow/underflow indication: H.264/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
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The bar line and status bar indications are the same as overflow and underflow
indications for MPEG-4/MPEG-2 (see Buffer analysis alerts/scroll bar area on
page 6—-165).

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 on page 6—180).

View fidelity analysis... ™

This displays the fidelity analysis graph view:

S MTS4EA - [Fidelity Analysis: MPEG4 Example - Man Walking]

ﬂFlIe Play Owerlay Analysis Edit  Alert  Window Help L
Bl & Wi oM o [1W0P e g EBE E
EEEHS W L afh| (@ n
D@ |[++Q0E@
Decoded image PSNR (full signal range}
(100 B:004 (B:006 P00 (B0 (B2 |P04d |E0js |BOfT (Pi0ME | |B.0R0 B:0p2 B:0P4  |B:0RE w
40 _
plane
e -1
I e i e [ BN ] ] u
] e e IOAOm A o N ZANIN sihe
= plane
he
s L
&
=% T+ -ttt + | | ———m———TT T
i
o 04 02 03 04 05 08 o7 08 o9
Time (=)
£ 3
Ready MOTE: anefmore Alerts disabled Error Disabled: 0

The fidelity analysis graph view is similar to the graph view used for buffer
analysis in MPEG-4, MPEG-2 and H.264/AVC:

® It has the same control icons — see Buffer analysis toolbar icons on
page 6—-161

" The graph area display is similar, with the same method display of frame
types, frame numbers, frame times — see Buffer analysis graph area on
page 6—164

B With the same means of measuring angles — see Using the measure tool pE
on page 6—163
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" And the same right-click pop-up menu — see Right-click pop-up menu/Goto
view on page 6—162

The fidelity analysis results are shown separately for Y, U and V planes:
®  Y-plane in
" U-plane in green

" V-plane in blue

NOTE. The MPEG-4 example stream Man Walking has the YUV reference file
supplied with MTS4EA: therefore this is a useful example to choose to examine
the fidelity analysis functions.

The first ten frames of the YUV reference file 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.

Where the frame rate is incorrectly set for the uncompressed video file, then the
correspondence between the encoded video frames and the uncompressed video
source frames is lost, this will substantially reduce the fidelity analysis values.

Fidelity analysis view icons toolbar

O« &S | +4Q

The icons above have the same functions as the icons on the buffer analysis
toolbar; see Buffer analysis toolbar icons on page 6—161. The icons below are
unique to the Fidelity analysis view:

:-c xlﬁl

Of these three, the first two are available at all times. The third is only available
when interlacing is in use and the picture can be broken down into units; it is
grayed out at all other times.
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These icons represent the following:

u The ability to plot time in seconds on the x-axis, hence:

Oe @@ + ¢ QleE®

Point: (0.216 5, 25.55)

b

" The ability to plot frame number on the x-axis, hence:

D¢ RS + ¢ @D eE

Decoded image PSNR {full signal range)
5o [P0 [FIO0Z[PIO0G (Pi004 [PIO0S (PIO0G (PI007(PUO0G (PUO0S (FIOTO- (POTY {POT2 {POTS [RIOTY (PIOTS ¥
plane
.y
40 plang
o o e — &
plang
g 0
=
4
=
il
o
20
10
0 01 02 03 04 [ 08
Time (s}
=
<

Decoded image PSNR {full signal range)

5o [POIE0s|PO200s |POZ40s O |ROZ80s |POE20s POOEE0s|POS00s[POdd0s |PDAS0s | PiOnsz0s v
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= 30
=
=
=
Il
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20
10
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Frames
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-
u E The ability to plot picture units on the x-axis, hence:

De @S +4Ql%%EE

Decoded image PSNR (full signal range)

gp [FO160s |P0200s |PiO240s  [P0280s  [PD3205  (PO360s  |PO400s  |POda0s|POda0s |POs20s v

40

30

PSHR (db)

20

Fidelity metrics available

Six different fidelity metrics are available:
B PSNR (255 signal range)

®  PSNR (ITU-R BT.601 signal range)

®  RMSE (Root Mean Square Error)

®  MSE (Mean Square Error)

®  MAD (Mean Absolute Difference)

®  SAD (Sum Absolute Difference)

These are described in detail under Metric on page 6—142.
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Edit Menu

Example - Window Car]
Analysis B[ Alert  Window  Help

mﬁ Edit video skream, ..

(LS

®  The Bitstream editor facility allows the user to:
" Insert, delete and modify bits and bytes at any point in the bitstream
B Copy sections of the bitstream
B Rerun the analysis on the edited bitstream

B See achange log of all edits made

Edit video stream... ukty

When the Bitstream editor window is initially accessed, the following message
will pop up advising the user that the videos syntax will not be visible in this
view until it is played (decoded):

MTS4EA Compressed Video ES Analyzer: Warning g|

stream editor after the stream is decoded (video is playved),

'f ayntax element labels will be avaiable in the
L
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Once decoded, the syntax area will be populated.

Stream edit: 1,2 Meon Night

% i e [ 500 =] Byies pmirn Jl:;»lo I P = % Hew D

B X e o [ogg

===

1063 1C_SROER_CHT_LSD_HINUS4
s FEF. Fmgis

N i A b e e e AT i 0
|

IH_FRAHE_HUH_VALUE_ALLCVED FLAG
E1C T i R IR
1] r:mﬁcma:'wagum_mm
0C %ﬁ_ﬁ_:mms |
. | Tm
Mo edibs bo duplay
IM&MMMMO

The pink area containing the syntax is displayed by default. If so desired, these
labels can be removed from the display by clicking on this button:

TE00 i STIROIIT JIOIT00 GUSIILI0 TOUIIOL0 00 00 0% 0L 67 5% E %A =
91010100 09I 1 00000100 20090001 00009009 00900000 20090091 08 04 B4 01 00 0
00012 B11010 00111800 000 S0080000 00009008 00800001 01180101 &€ CE 32 80 00 00 £
00018 10081000 00100900 00S00001 ©010111 10010111 00101110 11100101 O0181111 &8 @0 20 01 37 97 F
00024 BO0GO000D 01001111 11800000 S00S0060 D1009008 00011110 D1000111 L01O01L0 00 &8 4F CO 00 40 A
00020 SO166111 0B601100 11111161 SO0S00GL 11111108 11110400 10801111 61061180 27 00 OC FD 01 FO ic
00036 S1101000 111 11101611 10011111 DO011008 01011601 11011111 O1131161 &8 CO EB 34 9F 18 0
0003F 90101010 01110000 01 01111001 10000010 10111010 01080011 70 70 53 BS 79 43
00048 80111101 01019101 01001101 10010008 00000101 11100011 00011111 £% 4D 1F 8D 90 31F
00081 GO111100 1 1 01000800 11 1 10101001 11111100 1 10011060 IC 9F 40 EY 79 A9 3 98
000%h BO111110 01111116 11601100 10001101 11081010 JE 7€ CC 87 DA 8D FD EE Ca
o00éd @1111011 0O00S011 10211011 10000210 01 10101101 70 03 B 6 D% Ad 06 SE AD
v . 01 21000000 «E AS D9 03 04 C CO 00 40
8011 11010101 40 39 DO 70 16 13 32 &5 DE
1 00081110 Fi 81 5D CO FB 9D D4 IF OF
oo11e110 0 IF F2 F3 6C I % ¥O TE
00003101 0 U7 AF 26 20 63 iF TF SE
oon1111e 9L 1C 10 70 OF EF 9ik
11108011 7C F7 FF 07 ¥F F 4C
00011111 D F7 9D 47 77 3 F§
01011110 AF FF F3 61 OF 2 5B

01010111 0% C5 Ok ES 6F E OC &
11100110 CD A0 78 9F 00 €8 01 31

[T

Mooty 1p eghay

i s 00 () b &

The bottom half of the window - the change log - is empty until edits have been
made to the stream.
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Bitstream editor icons

The functions of the remaining icons in the Bitstream editor view are outlined in

the table below.
Icon Function
= The edited stream can be given a new name and saved
3% Cut (Ctrl+X) works as one would expect; only becomes available when
part of the stream is highlighted
Copy (Ctrl+C) works as one would expect; only becomes available when

part of the stream is highlighted

Paste (Ctrl+V) works as one would expect; only becomes available when
part of the stream is highlighted and copied to the clipboard

> Delete bits; only becomes available when part of the stream is highlighted
= Inverts bits highlighted 0 becomes 1, 1 becomes 0; only becomes
available when part of the stream is highlighted
K7 Undo last edit (Ctrl+2)
e Insert bits mode (this is enabled by default)
B Show labels (this is enabled by default - see above)
Change log

As changes are made to the bitstream, the displayed text changes in color and the
changes made appear as list items in the bottom half of the window. As in most
of the views in MTS4EA, it is possible to highlight and double-click on any one
of these items to be taken to the corresponding area in the relevant view, in this
case the bitstream view that occupies the top half of the window.

- Straam adit: H, 264/AVC Example - Noon Night
W Bin W He [ ascn [ =] Bytes per ien | ma] [0 [Bbsonte sgaess  w| % Hax © D

IR

— — ZERD_BITE
— START_CODE_PREFIX_ONE_JBVTES
- FORBIGDEN_ZERO_BIT
HAL_REF_1BC
— WAL UKIT_TYPE
ROFILE_II
— CONSTRATNT,
CONSTRAINT.

SEQ_PARAMETER_SET_ID
— LOGZ_MAX_FRAME_NUM_MINUS{
PIC_ORDER_CNT_TVFE
LOGE_MAX_BIC_GRDER_CNT_LSE MINUSS
~ NUM_REF_FRANFS
GAPS_IN_FRAME_NUM_VALUE_ALLOVED_FLAG
ETC_VIDTH_IN_HES HINUSI
BIC HEIGHT IN_MAE UNITS WINUS1
0000C. & fm————e ———— ————— —— = - — — FEANE M= GHIY FIIG
joonoc 4 0———— ——— ———— — — — — — DIRECT UX§ IRFEREWCE FLAG ¥
TR il sckimes | Onigal ackiess | o (1) [Ty
1 XK Oekele [ T T 00000
2w et GO0 (00000056 3
3 X Delete 000007 A OOOOOTE 3 ot

4 57 Insert CuDODOONNT,S  (hbb000OOT.6 [
5 O et uO000000T.E  DxDOODOOOT,E 1 1

[Selections thof, 0nnc3, 6 3 bits
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Alert Menu

6-178

As can be seen above, against each numbered change listed are written both the
Edited and Original addresses. This is because edits will have a cumulative or
knock-on effect on the addresses of bits later in the stream. So if a bit or bits are
deleted or inserted, the addresses of the following bits are of course changed.
Therefore, to avoid confusion, both the original address and the address
following earlier deletions or insertions are given.

Undo last edit © Ctr1+Z
The last edit made to the bitstream can be undone by clicking on this icon or by
using the shortcut Ctr1+Z.

Saving the edited stream

Once all desired changes have been made, the stream can then be immediately
played and re-analyzed. Alternatively, the stream may be saved under a new
name and re-opened later for analysis.

- Window Car]

Window  Help

v Errors
T v Warnings

v Infos

Configure...

Lo

Wiew alert log. ..

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

MTS4EA Compressed Video Analyzer User Manual



How to Use MTS4EA

®  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 Pop-up alerts when seeking
Sforwards/backwards through data in the step-back buffer (cached) on
page 6—183)

NOTE. For some Alerts, extra information is provided about the section of the
video that has generated the error, and the standard concerned if it is standard-
specific. See General codes used in Trace files and Alerts on page 71 for
detailed information.

Alert levels

There are four different levels of alerts: Fatal, Error, Warning and Info (in order
of decreasing severity). See Description of Alert levels 6—187 for more
information.

When a less severe alert is set, the more severe alerts are set automatically. (For
example, setting Warnings on automatically sets Errors and Fatal on.)

NOTE. The Fatal alert is always set (and cannot be switched off).

Each time a video stream is opened in MTS4EA, the alert level is set to Info (the
strictest) and all Alerts are reenabled.

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 below.
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Explanation of Fatal/Error/Warning/Info display

Information at top of alert pop-up

Alert ID number (allocated by MTS4EA,; Field in the bitstream Error description (with

used here and in Alert configuration with the error value found and
allowable length for the

F TR - R /111, 33001 modulo_time _oase is zera field, if appropriate)

“Warning idea Object Plane

MWARNING: madula_time_base is zero after vop_time_increment is reset
at position Dxc38e [dec. HO0E2). bit 3
Icon for an alert \Section of bitstream
of type Warning syntax where error
Summany

~ occurs

™ The first bit of the
field at the position
v (7 = left-most bit;

I Skip this farming only in future 0 = right'most bit)
™ Skip ALLJwaming alerts in future

Abort ‘ Pause I Cunllnue‘

Byte position in the bitstream where the error was found:
0x...is the hexadecimal address, (dec...) the decimal address

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 Decode/display frame/VOP numbers in bitstreams with B-
frames/B-VOPs on page 6—181 for more information.

For all Fatal, Error, Warning and Info displays:

- the bitstream position of the error is the number of bytes from the beginning of
the video bitstream, where the first byte is byte zero,

- the position is displayed in hexadecimal (0x...) and decimal (dec. ...);

- the bit start is the first bit of this bitstream field, where bit 7 is the most
significant bit in a byte and bit 0 the least. This means that bit 7 is the first bit in
each byte of the bitstream.

In each of the compression standards there are many bitstream fields 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 Explanation of bit/bit start on page 7—6 for more information.
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Information in Summary box

The information provided in the Summary box is the same as that provided in the
Summary tooltip: see Summary Tooltip 1= Ctrl+U on page 6—67 for a detailed
explanation of the fields and provided data.

Warning 33001: modulo_time_base is zero

Warming Yideo Object Plane
« thie i MWARMIMG: modulo_time_base is zero after vop_time_increment is reset
NOte' _th_ls is the address Of the at position Oxc38e [dec. BO006Z). bit 3
first bit in the frame/VOP, not the
address of the error

\ Summany:
: ~

| 352 x 288

EOE

0x00c38a (dec. S005E) bit 5
after 0.920

In this example, the exact time of Foh,
the error cannot be determined el /

. o 12 % ]
as the error occurs during the

decoding of a frame/VOP header I Skip this 'Warning only in future
™ Skip ALL Warning alerts in future

Abart U/Pause | Contimue|

Usually, there will be too many fields to all be displayed within the
available space. In which case, a vertical scroll bar appears. Scroll down
to see the remaining fields

Decodeldisplay frame/VOP numbers in bitstreams 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 (the decode order):

Decode frame 1 2 3 4 5
number

Frame type | P B B P
Error occurs in frame a b c d e
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" Order of data in displayed:

Display frame - 1 2 3 4 5
number

Frame type - I B B P P
Error displayed in - a,b c d - e
frame | |

Note: frame display delayed by one frame

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.

If this has happened, text in a yellow warning rectangle will appear in the pop-up
alert:

Decode Warning 33015: VCV overflow x|

W arhing Widea Object Plane
& ideo Complexity Verifier model has overflowed by 198.0 M acroBs at -

time 0.000z. The averflow occurred during the decading of frame 2, ]
bitztrearn position 01204 [dec. F172). The tatal WO buffer occupancy
iz 594.0 MacroBs and the masimun limit iz 396.0 MacroBs. WOW
parameters were denved from profile_and_level _indication in

|

Summary MCTE: display ve. decode order

St =ize (kBytes) k]

0x001c04 (dec. T172) bt 7

siucyvop 5
:

evorm | .

[T Skip thiz Warning anly in fubure
[ SkipALL ‘waming alerts in future

Abart I Pauze Cantirue Goto w

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 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.
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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 General on page 651 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.

If one or more pop-up alerts would have occurred, then this is indicated in one of
two ways:

®  There may be a pop-up message, at most once per seek forwards or
backwards:

MTS4EA Compressed Video ES Analyzer X

P The current frame has been retrieved From
-\_4_-4/ the step-back buffer, but alerts were generated
when this frame was first decoded, The relevant
alerts have been highlighted in the alert log view,

Do wou want bo goko the alert log view now?

Yes Mo

B [fthe Alert log window is open, then the alerts that wonld have popped-up
are highlighted in the Alert log window (see Alert log 2 on page 6191 for
more information)
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Copy alert details to the Windows clipboard

The details of an alert can be copied using Ctr1+C or the copy icon.

B MTS4EA - [Alert Log: MPEG4 Example - Window Car]

2 File Play Overlay Analysis Edit Alert  Window - a8 x
[ W o [1Ivop -7 = I = ]
ot

Level o Class | Title Decods Display Address (bytes) | Details A
AWarning 33015 video Object ... VCY overflow 7 & 0002360 Video Complexity Verifier model has o
ﬁWarning 33015 Wideo Object ... VW averflow g 7 0:x0024ed Video Complexity Verifier madel has o
AWarning 33015 video Object ... VCY overflow 9 k] 0002660 Video Complexity Verifier model has o
ﬁWarning 33015 Wideo Object ... VW overflow 10 13 0:0027FE Video Complexity Verifier madel has o T
AWarning 33015 video Object ... VCY overflow 1 10 0003674 Video Complexity Verifier model has o
ﬁWaming 33015 Wideo Object ... YW overflow 1z 11 000324 Wideo Complexity Verifier model has o
AWarning 33015 video Object ... VCY overflow 13 1z 0x003fde: Video Complexity Yerifier model has o

Video Object YW averflow 14 7. 004420 Video Complexity Verifier model has o

33015 Video Object ... WY overflow 0005707 Video Complexity Verifier model has o

AWarning 33015 video Object ... VCY overflow 17 16 0x005c01 Video Complexity Verifier model has o
BWaming 33015 Video Object ... WY overflow 18 21 0006043 Video Complexity Verifier model has o
AWarning 33015 video Object ... VCY overflow 19 18 0007365 Video Complexity Verifier model has o
BWaming 33015 Video Object ... WV overflow 20 19 0007925 Video Complexity Verifier model has o
AWarning 33015 Video Object ... VCY overflow 21 20 0x007ebf Video Complexity Yerifier model has o
BWaming 33015 Video Object .., WY averflow 2z 5 0x00836d Video Complexity Verifier model has o
AWarmng 33015 Wideo Object ... VCY overflow 23 22 0x00974h Video Complexity Yerifier model has o
BWaming 33015 Video Object ... YW overflow 24 prac 0x009d43 Video Complexity Verifier model has o
ﬁWarmng 33015 Video Object ... WCY overflow 25 24 0005304 Video Complexity Verifier model has o
BWaming 33015 Video Object ... WV overflow 26 ] Ox00a8hE Video Complexity Verifier model has o
ﬁWarmng 33015 Video Object ... VCY overflow 27 26 0:00bb0F Video Complexity Verifier model has o
BWaming 33015 Video Object ... YW overflow 26 7 0x00c11b Video Complexity Verifier model has o
ﬁWarmng 33015 Wideo Object ... VW averflow 29 28 0:x00c535 Wideo Complexity Verifier madel has o
(!\ ‘Warning 33015 video Obiect ... VC¥ overflow 30 33 Ox00cad2 Video Complexity Verifier model has)u i
|
Total: 199 alerts All alerts shawn
Ready NOTE: one/mare Alerts disabled al Disabled: 1
Check box options
Warning 33001: modulo_time_base is zero FX

Check this box to prevent Warhing ideo Object Plane
Seeing further alert(s) fOr thIS WARMIMNG: modulo_time_base is zera after vop_time_increment is reset

o ) at position Oxc38e [dec. S0062], bit 3
specific warning. Other
Warnings, Errors and Fatals
will still trigger an alert Summary

Ox00c33a (dec. S0055) hit 5

after 0920

| P-YOR

~ after 10

12 o

CheCK thlS bOX to prevent I Skip this ‘W arning orly in future
Seeing further alert(s) for any —% ™ Skip ALL Warning alerts in future

alert level Abort | Pauss | Contiriue
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Abort, Pause, Continue

Warning 33001: modulo_time_base is zero FX|

‘Warning Wideo Object Flane

WARMING: modula_time_base is zero after vop_time_increment is reset
at position Oxc38e [dec. S0062], bit 3

Summary

Abort stops the decoding =

immediately’ at the end Of I Skip this ‘W arning orly in future

the current alert, Stream in ™ Skip ALL “Warning alerts in future

Stop mode ) Abart _E; liriLie
Pause keeps decoding to the Continue decoding (in
end of the current frame/VOP; normallfast/step
thereafter stream enters Stop modes)
mode

NOTE. Abort can also be done by pressing the Esc key.

Goto button

This takes the focus to the position in the selected view that corresponds most
closely to the location of the error. See Synchronized views/navigating the views
on page 6—7 for more information.

Yideo
Hex
oy Stream edit
4 alert log

@ Mavigator

B Trace

e mudio waveform
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In these views, selecting Goto takes the focus to the following locations:

View Location taken to

Video If the error can be located to ...to the MacroBlock containing the
within a particular error (highlighted with a yellow/black
MacroBlock... dotted square)
If not (the error is in a frame ...to the top of the frame which
header or file header)... immediately follows the error, indicated

by a yellow/black dotted rectangle
around the first row of MacroBlocks

Hex The byte where the error is

Stream The byte where the error is

edit

Alert log The log of alert pop-ups that have occurred (not those filtered/not shown)

Navigator | The frame containing the error or the frame that immediately follows the
error (if the error is in a header)

Buffer The frame containing the error or the frame that immediately follows the
error (if the error is in a header)

Trace The syntax element in the Interpret or Parse bitstream file corresponding
to the location where the error has been found

Fidelity Graph of fidelity analysis (PSNR, etc.)

Audio Graph of audio stream: Y-axis is normalized amplitude; X-axis is time

waveform | (seconds)
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Description of Alert levels
Fatal

A Fatal error occurs when there is something encountered in the bitstream that
cannot be decoded by 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:

B Severe errors in the syntax of the bitstream, which make it completely
unintelligible to MTS4EA

B 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), 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 Wizsual Object

Unzupparted optioh: : OEMC. Unable to continue ]

Summary

before VOP 1

hefore VOP 1
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Error

When this item is selected, the decoder will stop at any point where there is an
Error in the bitstream.

These occur commonly where out-of-range values have been used in the
bitstream, or invalid codes (the example below in an H.263 stream):

Error, 21002: YLD error, [z|

Errar General

Invalid MCBPC_P value=0x0 ; max len=13, len=1
\at bitstream position Oxc3HE [dec. 827382 bit start 7

Summary

w
i1
a
>-<
)
&
&
|

x0cActa (dec. 826618 bit 5
| after 21 979
3 Uiz P Frame
.

Warning

When selected, this item will provide a number of warnings that indicate
behavior that is not correct, but does not necessarily damage the decoding of the
bitstream. Items such as too many leading zeros before picture start codes,
temporal references not set and MacroBlocks not updated in Intra mode will give
rise to such warnings (the example below in an H.263 stream):

Warning 31751: PSUPP being sent

Wwarning Picture Layer

EF-'SUF'F"'IJeing zent [annex L ignored
\at position 06 [dec. B) bit &

Summary

|

Tref
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Info
When checked, this item will provide information pop-ups if relevant:

® [t 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

® ]t is felt that additional information would be useful

Configure Alerts &

This determines which specific alerts are enabled/disabled.

NOTE. The overall alert level is set from the Alerts menu options Errors,
Warnings and Infos, and this the enabling of specific alerts but not the disabling
of specific alerts.

This means, for example:

®  That a specific Warning alert can be enabled/disabled, but trigger a Warning
alert if the overall alert level is set to Errors or Fatal only. This is indicated
in the status bar: see Status bar indication of Alert status on
page 6—198

" But if the overall alert level is Info and an individual Error alert is disabled,
then an alert will not be triggered for this individual error

" Examples of different combinations of overall and individual alerts and the
consequential status bar displays are given under Status bar indication of
Alert status on page 6—198

NOTE. Depending upon the standard, all the alerts that MTS4EA tests for are
not necessarily currently available on-screen to be individually enabled/
disabled. Access to more of these will be provided in future versions of MTS4EA.
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Enablel/disable specific alerts

Alert configuration X X |

K

E5)

+g (3 MPEG-4

Cancel
Enable al

Disable all

Bk

This displays two folders at the top level:
®  General alerts, which can apply regardless of the standard concerned

® A standard folder (MPEG-4, H.263 or H.261) that contains alerts specific to
the standard concerned

The + next to each folder can be clicked to reveal lower levels:

Alert configuration

IR el

= (] MPEG-4
- (2 Visual Object Sequence
@ 13001 Fatal: Prafileslevel reserved
9 23022 Emrar: Reserved video_formz
0 23023 Emror; Reserved colour_prim:
e 23024 Emror: Reserved transfer_che
9 23025 Emar: Reserved matrix_coeff
0 23031 Ermror; Missing user data
L"\, 33003 Warning: visual_object_sequ

[L7) Video Object Layer

(27 Visual Object

(2 Video Dbject Olane

] (L) Group of VOPs

+--F-FE
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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.

Click + to expand/
collapse a folder

Icons for Fatal, Error and
warning alerts

Alert configuration

4 sea Vi@ence

Some alerts

disabled: N 13001 Fatal: Profile/level reserved

indicated by \ ) 23022 Enror: Fieserved vidso_format
grayed'out check O ° 23023 Eror: Reserved colour_primaries

box O o 23024 Emar: Reserved ransfer_characteristics

O ° 230258 Eror: Reserved matriz_cosfficients

O 0 23031 Error: Missing user data

| L 33009 "W arning: visual_object_sequence_end_code migsing
(2 ideo Object Layer

Click to
enable all
Cancel P2 alerts
Enable all
Disable all
\ .
Click to
disable all
alerts

ERREIR e

(2] “isual Dbject
(27 Video Object Dlane
(27 Group of YOPs

Selecting a folder enables/disables all

alerts below this folder

Alert log *

Lower level folders (titles
follow structure of video
stream)

The Alert log keeps a list of the pop-up alerts that have occurred during the

decoding of the bitstream concerned:

S MTS4EA - [Alert Log: MPEG4 Example - Space]

MTS4EA Compressed Video Analyzer User Manual

D Fle Play Overlay Analysis Edit Alert Window Help
B E = kM | 1VOP b m|# " EEE
B ) ah

v
Level (] Class Title Decode Display Address (bytes) | Details
Qenor 23042 Wideo Object Layer Method 1 qua... <l <1 0000011 Ervor: quant_type is '1' at pasition Ox1 1 (dec, 17), |
I warning 33001 Video Object Plane odulo_time_... 14 14 02006186 WARNING: modulo_time_bass is zern after vop_tir
I Warning 33001  Video Object Flane modulo_time_.. 26 0x00F3b6 WARNING: modulo_time_base is zera after vop_tir
I Warning 33001  Video Object Flane modulo_time_... 39 Dx0taded WARNING: modulo_time_base is zera after vop_tir,
4 warning 33001 Video Object Plane modulo_time_... 51 51 0x028rec WARKNING: modulo_time_base is zera after vop_tir
% warning 33001  Video Object Plane modulo_time_... 64 &4 0039371 WARKNING: modulo_time_base is zera after vop_tir,
ﬁWam\nD 33001 Video Object Plane modulo_time_... 76 7% 0x0448b5 WARNING: modulo_time_base is zero after vop_tim|
ﬁWarmng 33001 Wideo Object Plane modulo_time_... 89 a9 02051a5F WARNING: modulo_time_base is zero after vop_tir|
I Warning 33000 Wideo Object Plane modulo_time_... 101 101 0=05FE22 WARNING: modulo_time_base is zero after vop_tim
I warning 33001 Video Object Plane 114 007 18fe WARNING: modulo_time_base is zero after vop_tir
I warning 33001 Video Object Flane 126 0x0858dc WARNING: modulo_time_bass is zern after vop_tir
I Warning 33001  Video Object Flane 139 0x09f61e WARNING: modulo_time_base is zera after vop_tir
I warning 33001 Video Object Plane 151 0x0bath3 WARNING: modulo_time_base is zera after vop_tir
1 warning 33001  Video Object Plane 164 008 WARNING: modulo_time_base is zera after vop_tir
<. >.

Total: 14 glerts All alerts shown

Ready Fatal | Disabled: 0
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Alert log window icons & column titles
Alert filter icon ¥ See Showing/hiding alerts (alert filter) on page 6—193
Configure alerts icon B Clicking on this icon opens the Alert configuration dialog

box - see Configure Alerts & on page 6—189.

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 View details of the alerts on page 6—194.
If this icon is grayed out, it can be enabled by selecting any alert that is shown.
Copy This icon becomes available only once an alert is highlighted. This

function allows the selected alert to be copied to the Windows clipboard for
pasting into any Windows application.

Copying can also be done by pressing Ctr1+C.
Level. The error level: Fatal or Error or Warning or Info.
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 in which this error has been found.

See Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs
on page 6—181 for more information on decoded versus displayed frame
numbers, in bitstreams that include B-frames/B-VOPs.

NOTE. If <l is displayed, this means that the error has occurred before the
decode of the first frame — the error has occurred in the header.
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Display. The number of the displayed frame in which this error is shown.

See Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs
on page 6—181 for more information on decoded versus displayed frame
numbers, in bitstreams that include B-frames/B-VOPs.

NOTE. If <l is displayed, this means that the error has occurred before the
decode of the first frame, the error has occurred in the header.

Address (bytes). The byte address in the bitstream where this error has been found.

NOTE. For video bitstreams that have been extracted from container files (e.g.
MPA files, 3GPP files, MPEG-2 Packet Streams) this address is the byte address
in the extracted video stream, not in the overall container file.

Details. This is the description text that is shown when the 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 ‘rhe alert pop-up enable in the Alert
configuration (see Configure Alerts & on page 6—189 regarding the Alert
configuration dialog box):

" Ifthe filter icon is out ¥ then all alerts are shown regardless of whether or
not they are enabled for a pop-up alert:

[ MTSAEA - [Alert Log: MPEG4 Example -

@ File Play Owverlay analysis Edit Alert window Help -8 x
el & FRL N el o 1vop - m|if "OE &3
& ) o
v
Level b Class Title Decode | Display | Address (bytes) | Detals
Qerror 23042 Video ObjectLaysr  Method L quant.. <1 <l 0500001 1 Error: quant_typsis'1'a..
Ly warning 33001 Video Object Plane  modulo_time_b... 14 14 0006156 WARNING: modulo_time. ..
Ay Warring 33001 Video ObjectPlane  modul_time_b... 26 % 000F3b6 WARNING: modulo_time. ..
A\ warning 33001 Video ObjectPlane  modulo_time_b... 39 k] m01aded WARNING: modulo_time. ..
Ly Warring 33001 Video ObjectPlans  modula_time_b... 51 51 Ox0Z8cec WARNING: modulo_time. ..
Ly warning 33001 Video ObjectPlane  modulo_time_b... 64 64 039371 WARNING: modulo_time. ..
Ay Warring 33001 Video ObjectPlane  moduls_time_b... 76 7% 04485 WARNING: modulo_time. ..
2y warning 33001 Video Object Plane  modulo_time_b... 89 a9 005125 WARNING: modulo_time. ..
A Warring 33001 Video ObjectPlane  moduls_time_b... 101 101 0SFaz2 WARNING: modulo_time. ..
2y warning 33001 Video ObjectPlane  modulo_time_b... 114 114 00715fe WARNING: modulo_time. ..
A Warring 33001 Video ObjectPlane  modulo_time_b... 126 126 O08ESade WARNING: modulo_time. ..
Ay warning 33001 Video ObjectPlane  modulo_time_b... 139 139 m09fele WARNING: modulo_time. ..
Ay Warring 33001 Video ObjectPlane  moduls_time_b... 151 151 0balb3 WARNING: modulo_time. ..
Ay warning 33001 Video ObjectPlane  modulo_time_b... 164 164 m0dsdbd WARNING: modulo_time. ..
Total: 14 alerts All lerts shown
Ready HOTE: onefmore Alerts disabled al Disabled: 1
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" [fthe filter icon is pushed in e then only those alerts that are enabled are
shown:

B MTS4EA - [Alert Log: MPEG4 Example - Space]

2 File Play Overlay Analysis Edt Alert window Help -8 x
el & FRL N el o 1vop - m|if "OE &3
@ e 4 i

ki

Level b Class Title Decode | Display | Address (bytes) | Detals

Qerror 23042 Video ObjectLaysr  Method L quant.. <1 <l 0500001 1 Error: quant_typsis'1'a..

Total: 14 alerts 13 dlerts hidden
Ready HOTE: onefmore Alerts disabled al Disabled: 1

(In this case, 13 alerts are hidden out of the total of 14 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 ( 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 View alert details

Selecting an alert by single-clicking an alert, then clicking the icon
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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

Wi arning ‘ideo Object Plane

AR MING: modulo_time_baze iz zero after vop_time_increment iz rezet
at position 0x618E [dec. 2496E), bit 3

Summary

>

Cloze | Goto w

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 General on page 6—51 more information.

When stepping backwards/forwards through video that 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 four pop-
up alerts during the decoding of the 100 frames, then MTS4EA will highlight the
four 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).
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An example of the highlighting of alerts is shown below:

¥ Ex O
Lewel hio] Class Title Decode Display Address (bytes) | Details ~
A\ Warning 33015 Video Object ...  WC¥ averflow 120 119 Dx029515 Widea Complexity Yerifier model has ove:
I Warning 33015 Video Object ... WC¥ averflow 121 120 0x039839 Widea Complexity Verifier model has ove
I warning 33015 Video Object ... WC¥ owerflow 122 125 0x039b3F video Camplexity Verifier model has ave
L\,Wammg 33015 Video Object ... WCY overflow 123 1z2 0x03abbe Video Complexity Yerifier model has ave
A warning 33015 Video Object ... WC¥ awerflow 124 125 Ox03aec? Videa Complexity Verifier madel has ove
2\ Warning 33015 Video Object ...  WC¥ averflow 125 124 Dx020140 Videa Complexity Yerifier model has ove:
I Warning 33015 Video Object ... ¥C¥ averflow 126 129 0x03b416 Videa Complexity Yerifier model has ove
L warning 33015 Video Object ... WC¥ owerflow 127 126 0x03c7eb Wideo Complexity Verifier model has ave
L\,Wammg 33015 Video Object ... WCY overflow 128 1z7 0x03cbla Videa Complexity Yerifier model has ove
A Warning 33015 Video Object ... WC¥ awerflow 129 128 OxD3ce6c Videa Complexity Yerifier model has ove
2\ Warning 33015 Video Object ... ¥C¥ awerflow 130 133 Dx02d16b Widea Complexity Yerifier model has ove
I Warning 33015 Video Object ... WC¥ averflow 131 130 Dx03e5hh Videa Complexity Verifier model has ove
2 warning 33015 Video Object ...  wC¥ owerflow 132 131 0x03e86a video Camplexity Verifier model has ave
L\,Wammg 33015 Video Object ... WCY overflow 133 132 0x03ebze Video Complexity Yerifier model has ove
A warning 33015 Video Object ... WC¥ awerflow 134 137 OxD3edeT Videa Complexity Verifier model has ove
2\ Warning 33015 Video Object ...  WC¥ averflow 135 134 Dx0404a0 Videa Complexity Yerifier model has ove
2 warning 33015 Video Object ... ¥C¥ awerflow 136 135 Dx0407c4 Videa Complexity erifier model has ove
I warning 33015 Video Object ...  WC¥ owerflow 137 136 0x040aff wideo Camplexity Verifier model has ave
L\,Wammg 33015 Video Object ... WCY overflow 13 141 0x040e0f Video Complexity Yerifier model has ove o
< 5
Total: 145 alerts Al alerts shown

If the Alert log is closed, then MTS4EA displays a warning, as below:

<P The current frame has been retrieved From
L] the step-back buffer, but alerts were generated
when this frame was first decoded, The relevant
alerts have been highlighted in the alert log wiew,

Do wou want bo goko the alert log view now?

Yes Mo

This is displayed once only for all the Alerts between the relevant frames.
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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:

59 view alert details. .,
Enable alert

B Configure alert. ..
% Fileer alerts

Goko wigw r

4m Synchronise views

The functions of this menu are:
B View alert details... See View details of the alerts on page 6—194.

Enable alert. An individual alert can be enabled or disabled by clicking on this
menu selection:

I Yiew alert details.., 03 Wiew alert details., .
Enable alert v Enable alert
B Configure alert, .. B Configure alert..,

= Filter alerts

Goko view k Goto view r
4= Synchronise views 4= Svnchronise views
Alert disabled Alert enabled

NOTE. This allows the individual alert concerned to be enabled/disabled from
this menu, without having to open the Alert configuration dialog box.

B~ Configure alert... See Configure Alerts & on page 6—189.
7 Filter alerts. See Showing/hiding alerts (alert filter) on page 6-193.
Go to view. See Synchronized views/navigating the views on page 6—7.

#= Synchronize views. See Synchronized views/navigating the views on page 6—7.
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Status bar indication of Alert status

The status bar displays the status of the alerts.

MNOTE: one/maore Alerts disabled [ Al | Disabled: 1 | 0007 v
Overall alert level enabled, i.e. / B
= All = all levels incl. Infos Number of specific alerts
= Warning = Warnings, Errors, Fatals disabled

= Error = Errors and Fatals
- Fatal = Fatals only

One or more alerts disabled

When one or more alerts are disabled, either because:

®  The overall alert level does not include Warnings, Errors and Fatals
®  One or more of the specific alerts have been disabled

The status bar changes as below:

_A

[ Warning | Disabled:0 | 0001

Overall alert level: Infos disabled (all other levels enabled)

_J

MOTE: onefmore Alerts disabled | Error | Disal:uled.:'tl_-r oo y

Overall alert level: Warnings disabled (Errors and Fatals enabled)

MOTE: onefmore Alerts disabled Fatal | Disabled:0o | 0001 e

| x
e e e —— e e ——

Overall alert level: Errors disabled
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MOTE: onefmore Alerts disabled | al | Disabled: 1 | 0001

Overall alert level: All but one/more specific Warning alert disabled

Al | Disabled:5 | 0001

Overall alert level: All but one/more specific Error alert disabled

Window Menu

L | ] | ._ i Cascade ;ll__

| s o Tile Harizontally
Tile Wertically
arrange Icons

Close all

Toolbars 4

v Skatus Bar

Yideo scale 4
HexWiew settings 4
Graph view settings 4

4= Synchronise views

v 1 H.264/aVC Example - Canary Wharf

The commands on this menu comprise many commands typical of a standard
Windows application, such as arranging windows; list of open windows.
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Quickly switch windows

Pressing Ctr1+Tab together brings up a list of open MTS4EA windows:

E Hew: MPEGY Example - Space
ﬁ Fidelity Analpsiz: MPEGS Example - Space
@ MPEG4 Example - Space
Stucture; MPEG4 Example - Space
wln Stream edit MPEG4 Example - Space
|E Trace: mpad_3.wpt
ﬁ Wideo Mavigator, MPEG4 Example - Space
2 Alert Log: MPEG4 Example - Space

Repeatedly pressing Ctr1+Tab steps through all the open windows.
Alternatively, the mouse can be used to select a window.

Cascade, Tile, Arrange Icons, Close All

These function as per standard Windows commands:

B (Cascade arranges the open windows in a cascade:

S MTS4EA - MPEG4 File Example - Beijing Weather Girl - track 001
File Play Owetlay Analysis Edit Alert Window Help

P dddamerpEm oo -oels ags @
=) |

ot

NOTE: one/more Alerts disabled Al | Dissbled:1 | 0037
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®  Tile Horizontally arranges the open windows like so:

9 MTS4EA - Video Navigator: MPEG# File Example - Beijing Weather GirL - track 001
erlay  Analysis Edit Alert Window Help
S <A > B o [P =l @
R i

g Weather Girl - track 001

F:00037

Decode | Display tim... | Size (bits) | Address (b... |

1.360 23336 Ox01a839
12728 OxD1b3ee

7957 1201 ha?r

I EDID! o Absolute addiess v | ® Hex © Dec

00000000 00000001 10110000 11110101 00000000 00000000 DO

10110101 10001001 00010011 00000000 00000000 00000001 01

00000000 00000000 00000001 00100000 00000000 11000100

10001000 00000000 11001101 00001011 01000100 00100100

01100011 00000000 00000000 0OOOQOOOL 10110010 01010110 56

01110101 01100001 01101100 00100000 01010100 01100101 65 qual Te
Gl =

M173nYAN NnYAAARD AYAAANT n1AAnTne A1 Anne A1Tinang o

HOTE: onejmore Alerts disabled [ Al | Dissbled: 1 | 00837

" Tile Vertically arranges the open windows like so:

3 MTS4EA - Video Navigator: MPEG4 File Example - Beijing Weather Girl - track 001
File Play Owerlay Analysis Edit Alert Window Help
EE I R s o
EEEEE I i

10000000
| 00000000
P-roP | 00000001
10110000

] z 11110101

22 BVOR: | [RLIEE noononon
| 00000000

P-voP | 00000001
10110101

10001001

PRVOR: | 00010011
00000000

P-vop | 00000000
| 00000001

; | 00000000

F-vop | 00000000
| 0oonoono

Y 4 | 00000001
o 4 i 00100000

spls

=2

o

N
B

™
B

™
B

w
]

w

m
"

i 00000000

P-VOP | z | 11000100
| 10001101

10001000
ooooooog
| . A | 11001101
P-vop | | 00ooioil
ol i | 01000100

goiooioo
o0pi0io0
i 01100011
TvoP | 00000000

o
o

@
2

P-UOP

@
#®

@
&

[

@
B

Pauss NOTE: one/more Alerts dissbl=d | Dissbled: 1| o037

" Arrange Icons lines up the windows when they are minimized

®  Close all closes all windows in MTS4EA
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Toolbars

In the example below, the Main and Views toolbars are shown, but not the
Interlace and Difference toolbars:

v Main
v Yiews
Interlace

Wisual Difference

C] ME tooltip Chrl+M
Summary tooltip  Ckrl+L
MB byvpes key

Colour map key
Bl Image inspector  Chrl4I

Main

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 Functions of the Main toolbar buttons on page 6211 for more information.
Views

The Views toolbar is shown by default. See Functions of the Views toolbar
buttons on page 6—212 for more information.

Interlace

The Interlace toolbar is not shown by default: it is always switched on when a
stream that is interlaced (or could be interlaced - in H.264/AVC this may not be
known until later in the stream) is opened. See Interlace toolbar on page 6213
for more information.

Visual difference

The Visual difference toolbar is not shown by default: it is not shown until
Visual difference is enabled on the Overlay menu. See Visual difference on
page 6—106 for more information.
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MB tooltip. See MacroBlock tooltip = Ctr1+M on page 6-76
Summary tooltip. See Summary Tooltip =l Ctrl+U on page 667
MB types key. See MacroBlock Types #2 Ctr1+Y on page 6—86.
Color map key. See Colors on page 6-95.

Image inspector. See Image inspector B ctr1+1 on page 6-85.

Status Bar

When selected (which is the default setting), the Status Bar is displayed at the
bottom of the window. When not selected, it is hidden.

See Status Bar on page 6216 for more information.

Video scale

Best Fit
25%
50%:

*  100%
200%
400%
500%

Fit ko 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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50%; 100% ( 1:1); 200%; 400%; 800%. 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:

B H.264/AYC Example - Stripey Shirts (=13

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 equaling one pixel in the
displayed video.

Fit to window. This zooms the displayed video to completely fill the video
window; it does not maintain the original aspect ratio of decoded video.
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HexView settings

Window

T Cascade
Tile Harizontally

Tile Wertically —_—

Byte sddre

== Arrange Icons ez

1o ol

1111 Close all lo1:

1007 110

.00 Toolbars L Lk

:%8[ v Status Bar ]1%[

1010 11101001 35 08 8A

1101 Yideno scale P 1001001 44 4C D1

1111 9B

110 v Show ASCIT 51

1107 Graph wiew settings P v Show hex D7

1101 : 91 CA 60 14

]DD[Q.. Synchronise vigws i Shaw Dy oo-nn-nn 01

sk y ao

1011 = 5 o S5 s S By og

o1 1 H.264)8%C Example - Stripey S.hlrts . 1101001 Fa e 4 cn

j017 v 2 Hex: H.2e4)avC Example - Stripey Shits (1101010 &E Fi 5 L DS

10110 01110011 olo0o0001 10010011 oooQoloo D9 22 @ 93

TNAA4d 44AAAIAn A4 Adddd A AAndaddd 4 anatdn A e P a7
B: 3z [ 8B
e

37 CA OF 42 E4
™3 ATy N A TR

Below the HexView selection the menu has four 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.

Bytes per line. This sets the displayed number of bytes per line:

B 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
ASCIll/hex/binary areas are visible

®  When 4, 8, 16 or 32 is selected, then the given number of bytes are
displayed, and if the display is too wide for the active HexView window
then a horizontal scroll bar is displayed along the lower edge of the
HexView window
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Graph view settings

.264/AVC Example - Stripey Shirts
Alert
1] Cascade

Tile Horizontally

T Help

Tile Vertically
Arrange lcons

Close all

Toolbars 4

v Status Bar
'SNR

— Viden scale L4

HexWiew settings 4

Graph vie

4= Synchronise views

1 H.264/AYC Example - Stripey Shirts
v 2 Fidelity Analysis: H,264/8%C Example - Stripey Shirts

] 1

Below the Graph view selection, the menu has ten options which control how the

il

Zaom in

O Fit range
& Goko arigin

&y #-Auds lock
(&Y v-duds lock,

Autoscrol

+ Measure tool
1 Zoom tool

data appears on the Buffer analysis graph.
Icon Equivalent Function
toolbar icon
Z0arm-in Zoom in (centered on current window)
e Zoom out (centered on current window)
DY Fit to range 0O Fit all data ||tn(.) tht.a visible window
] coti ricin i Go to the origin (time = 0)
(&) #-fuis lock % Lock the X-axis when zooming/scrolling
(&) s lock & Lock the Y-axis when zooming/scrolling
autoscral 7 Autoscroll to follow frames as decoded
&
b Move tool = Move window left/right/up/down
=+ Measure tool a Measure the values at center point of +
€} Zoom tool Zoom infout, centered on cursor
i 3
gy n/a See Synchronized views/navigating
4= Svnchronise views n/a the views on page 6-7
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Help Menu

o
[f= Help topics F1 hd|
= User rmanual (PDF)

Tutorials (POF)
License manadger. ..

About MTS4EA. ..

This menu provides access to the Help information (on-line, PDF), the tutorials,
configuration information, and license information (including options licensed).
Help topics

Help, organized into topics. This is the help that is displayed when the F1 key is
pressed or L=l icon on the toolbar is clicked. Note that this Help also includes the
tutorials.

User manual (PDF)

This displays a PDF version of this user manual. This is provided as:

® [t is sometimes preferable to use this as a source of Help

" There is a full clickable 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

® [t is easier to print out complete sections of the manual, or further copies of
the complete manual
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To enable the navigation items in Adobe Acrobat, click on the Navigation pane
icon:

Jment Tools

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
MTS4EA. 1t is strongly recommended that the user work through the tutorials.
Note that 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 manager...

This displays MTS4EA License manager, including:

B Current license status information

B Other possible MTS4EA options that can be licensed
" Option to update the license key

See chapter 4 on Installation and Licensing for information on this.

About MTS4EA...

This displays the exact version number of MTS4EA and the copyright message,
and allows access to a pop-up which displays MTS4EA build options.
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Icon Toolbars

MTS4EA Compressed Video Analyzer User Manual

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
icom 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.

& @

The only buttons available in the above example are the Open video... and Help
buttons.

For example, when the HexView is opened (see V7ewstream hex... kil Ctr1+H
on page 6—151) the toolbar buttons concerned with the video files - such as Play,
Forward, etc. - will be unavailable as these are not applicable to the HexView.

Activelinactive toolbar buttons

When a toolbar button is not disabled, it is active when a toolbar icon looks to be
pressed in.

The Stop button is active The (video) 1:1 button is
(indicating that the stream is stopped) active (indicating that the video is to be
displayed at 1:1 size)

|

el = HI P M o || Frame B B T = B v B =y I )
EEEE® 4 | e g e | o]

The Synchronize audio button is active
(indicating that audio is present and is being
played synchronously with the video element )
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Displaying/hiding the Main toolbar

The Main toolbar can be displayed or hidden using the check box on the
Toolbars sub-menu of the Window menu:

Cascade Cascade
Tile Horizontally Tile Harizonkally
Tile Wertically Tile vertically
Arrange Icons Arrange Icons
Close all Close al
Toolbars Main Main
v Shatus Bar v iews v Status Bar ¥ Wiews
i Interlace Interlace
Widen scale 4 i i Wideo scale 4
. Yisual Difference Wisual Difference
Hexiew settings 4 HexWiew settings L4
Graph view settings b O] MB tooltip Chrl+M Graph view settings b O] ME tooltip Crl+M
Summary tooltip  Chrl+U Summary toolip  Ctri+U
4= Synchronise views 4= Svnchronise views
ME bypes key ME bypes key
v 1 H.264/avC Example - Meon Might Colour map key v 1 H.264/AYC Example - Meon Might Colour map key
o - ] [B] Image inspectaor [B] Image inspector
Toolbar displayed Toolbar hidden

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 three edges of the main window, by clicking and dragging at this
point (the narrow vertical line at the left edge of the toolbar):

/

Pl = L O el o || Frame ~“|me ¥ 2O & [

The Views toolbar is normally docked below this, but can be moved/undocked as
required.

EHHEE S 2 en | o
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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 Page
icon
~ pen stream... pen a video/audio file 5an
= 0 0 0 ideofaudio fil 6-5and
6-13
h‘ P Play forward Play a video/audio file (forwards) 6-45
h F Fast forward Fast forward a video file 6-46
EE‘: B Blind fast forward Blind fast forward a video file (video | 6-46
blanked)
i A Pause/Step forward Pause a video filefadvance by one | 6-47
frame
54 S Stop Stop playing a video/audio file 6-47
M+ Pause on frame... Pause on specific frame number 6-50
] Shift | Play backward Play a video file backwards 6-48
+ P
%] Shift | Fastbackward Fast backward a video file 6-48
+F
2] Shift | Blind fast backward Blind fast backward a video file 6-48
+ B (video blanked)
| Shift | Pause/Step backward | Pause a video file/ step back by 6-48
+ A one frame
o | K Skip forward Skip to next I-frame/forward n 6-49
frames/forward n seconds
W Shift | Skip backward Skip to previous |-frame/backward 6-49
+ K n frames/backward n seconds
1 1:1 Set video scale: Best fit or 1:1 6-203
i~ W Black/White Set overlay digits to black/white 6-110
HH Y MB types MacroBlock type overlay 6-86
Ea E Motion vectors Overlay motion vectors display 6-91
C]. M MB tooltip Open/close the MacroBlock tooltip | 6-76
u Summary tooltip Open/close the Summary tooltip 6-67
=] I Image inspector Open/close the Image inspector 6-85
IE F1 Help * Go to Help topics 6-207

* The F1 key is pressed without pressing the Ctrl key
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Functions of the Views toolbar buttons

Each of the Views toolbar buttons provides quick access to a specific function of

6212

MTSA4EA.

Toolbar | Ctrl + Name Description Page
icon
E Shift+ | Viewtrace... View the currently selected Trace 6-145
T file
H View stream hex... Open the current steam in the 6-151
HexView
R View file structure... Open the current video/container 6-158
file and view the structure in
navigable tree form
i View buffer Graphs of VBV/VCV/VMV/etc. 6-160
analysis... (depends upon standard)
@ Video navigator... Show thumbnail viewer of each 6-58
video frame and basic information
det Synchronize views Synchronize all open views 6-7
T View fidelity Show fidelity analysis 6-171
analysis...
4 View alert log... Display log of alerts 6-191
foes Audio waveform Open the current audio stream on 6-60
view... the Audio waveform view
e Mute audio Turn audio offfon 6-64
=] Synchronize audio Synchronize audio and video 6-64
streams
o Edit video stream... Open the stream for editing 6-175
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Context-sensitive Toolbars/Tooltips

These are toolbars and tooltips (or sometimes information windows) that only
appear or are only available (not grayed out) for specific video standards or
specific functions.

NOTE. These toolbars dock and are minimized/maximized in the same way as
standard Windows toolbars, and in the same manner as the MacroBlock and
Summary tooltips.

Interlace toolbar

_— . = =
_—. = =
Combined view Separated Top field Bottom field

Only one of these four buttons is pushed in (active) at any time.

NOTE. The Interlace toolbar only appears when a bitstream could have
Interlace within it. The fact that the Interlace toolbar is there does not
necessarily mean that the bitstream is interlaced — only that interlace is
permissible/possible in the given standard, Profile and Level.

These are examples of video streams where the Interlace toolbar can appear (this
is not a complete list):

®  H.264/AVC Extended Profile, Main Profile
®  VC-1 Advanced, Main Profile
®  MPEG-4 Advanced Simple Profile, Levels 4 and 5

®  MPEG-2 Main Profile, Main Level

NOTE. When the Interlace toolbar has not been automatically displayed by
MTSA4EA (or it has been closed) it can be displayed by clicking on the Windows
menu, then selecting Toolbars, Interlace.
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Combined frame view

Both fields are shown together, as a single image:

F:00001

NOTE. Some data and functions are not available when the video is displayed in
this view: for example, the MacroBlock tooltip is empty and cannot be used;
motion vectors, MacroBlock Types and other overlaid data do not appear.

Separated fields view

The top and bottom fields are shown separately, one above the other:
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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.

Each row is shown twice (duplicated) to produce an image to the full image
height:

= =
=1
n

2 MPEG-2 TS Example - Captain Bob - stream Oxe(

F:00001

Bottom-field view

As above but for bottom-field.

MacroBlock types color key tooltip

This is an information tooltip that appears when the MacroBlock Types overlay
is switched on: its function is to explain the colors used.

This appears when the MB types overlay is switched on, the 5%& icon is active.

NOTE. To force undocking of the MB types color key tooltip, hold the Ctrl key
while dragging with the mouse.

The MB types color key tooltip can also be switched on again by going to the
Window menu, selecting Toolbars, then clicking on MB types key.
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This tooltip can be closed by clicking on the X at the top of the tooltip; to re-
display it click the MB types overlay icon off then on.

ME Types Key 3]
. Predi

[E] rtra 16216 1:1-25 91 0

[ rtra 4x4 10

ction mode | Macroklock Sub-macroblock

Elrrterlistﬂ P:0-2%P:0-22B:1,4,5 P:0-3;5P:0-3;B:1,4,5,10
(8] irter st 1 B:2,67 B:2,8,7, 11

[§] rteristo1 81 320,21 B:3,8912

[T ter mixe B: 813

[5] rnter direct B:0 B:0

H.264/AVC example

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA. However, as it occurs infrequently and is a 16x16 type, it
is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.

MB Types Key IE

INTERPOLATE MC+G

FORWARD MC+Q
(8] nrer+a BACKWARD MC+Q

(8] wreray
(=] DIRECT

MPEG-4 example

Status Bar

This provides:

® A one-sentence description of each menu item, as the mouse is moved over
the menu item

®  The stream Play mode (see Playing mode: restrictions on page 6—6)

B Context-sensitive information (the information displayed) depends upon the
window type open and the current status of the file within that window
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It is displayed hidden from within the Window menu, in the same way as the
icons toolbar:

Cascade ' Cascade
Tile Harizonkally Tile Harizankally
Tile Vertically Tile Wertically
Arrange Icons arrange Icons
Close all Close all
Toolbars L4 Toolbars »
|w  Skatus Bar Skatus Bar
Wideo scale 4 Yideo scale »
Hex\iew setkings L HexWiew settings »
Graph view settings * Graph view settings r
4= Synchronise views 4= Svnchronise views
| v 1 MPEG4 Example - Space v 1 MPEa4 Example - Space
Status bar displayed Status bar hidden

For more information on status bar indications of:

Alert levels, alert warnings, alerts disabled: See page
I —— o1
NOTE: onefmore Alerts disabled | Error | Disabled: 0 0001 v

MOTE: onejmore Alerts disabled [ Al Disabled: 5 QGDDI

Frame range (infout, etc.): See page
———— ] | — 6-103
sbled:0 | o016 abled:n  DNGEGENN I abled: 0 i
When custom parameters are used for buffer analysis, this is indicated in the | See pages
status bar of the main MTS4EA window by the word BUF: 6-166 and
= 6-167
EUF | Al | Dis
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Ctrl Shortcut Keys

6218

All shortcut keys are accessed by holding the Ctrl key and pressing the letter
given below, except the F1 key:

Toolbar | Ctrl + Name Description Page
icon
mouse Force undock Force undocking of tooltip (e.g.
Summary/MacroBlock)
1 1:1 Set video scale: Best fit or 1:1 6-203
I A Pause/Step forward Pause a video filefadvance by one | 6-47
frame
| Shift | Pause/Step backward | Pause a video file/ step back by 6-48
+ A one frame
EE‘: B Blind fast forward Blind fast forward a video file 6-46
(video blanked)
2] Shift | Blind fast backward Blind fast backward a video file 6-48
+ B (video blanked)
C Copy Copy highlighted selection 6-177 and
6-184
A E Motion vectors Overlay motion vectors display 6-91
h F Fast forward Fast forward a video file 6-46
%] Shift Fast backward Fast backward a video file 6-48
+F
G Graph enable Enable the graph output 6-129
g H View stream hex... Open the current steam in the 6-151
HexView
= I Image inspector Open/close the Image inspector 6-85
i | K Skip forward Skip to next I-frame/forward n 6-49
frames/forward n seconds
W Shift | Skip backward Skip to previous |-frame/backward | 6-49
+ K n frames/backward n seconds
Cl]. M MB tooltip Open/close the MacroBlock tooltip | 6-76
= 0 Open stream... Open a video/audio file 6-5and
=
6-13
h‘ P Play forward Play a video/audio file (forwards) 6-45
* Shift Play backward Play a video file backwards 6-48
+P
R View file structure... Open the current video/container | 6-158
file and view the structure in
navigable tree form
S Stop Stop playing a video/audio file 6-47
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Toolbar | Ctrl + Name Description Page
icon
T Trace enable Enable the Trace output 6-112
E Shift+ | Viewtrace... View the currently selected Trace 6-145
T file
Summary tooltip Open/close the Summary tooltip 6-67
v Paste Paste cut/copied selection in 6-177
Bitstream editor view
‘m W Black/White Set overlay digits to black/white 6-110
3 X Cut Cut highlighted selection in 6-177
Bitstream editor view
HH Y MB types MacroBlock type overlay 6-86
KT VA Undo last edit Undo last edit in Bitstream editor 6-177
view
Tab Switch windows Quickly switch between open 6-200
windows
@ F1 Help * Go to Help topics 6-207
F3 Find next * In Trace and HexView only 6-155t0
6-157
Shift+ | Find previous * In Trace and HexView only 6-155to
F3 6-157

* The F1, F2 & F3 keys are pressed without pressing the Ctrl key

Alt Menu Keys

All menu selections can be accessed by pressing the Alt key and the underlined

letter shown on the Main menu.

For example, when the Alt key is pressed, the menu appearance changes from:

B MTS4EA - MPEG-2 TS Example - Captain Bob - stream Oxe0O[Hex]
File Play Owerlay Analesis Edit Alert Window  Help

G e

to:

& Sl A WP Mo o |

B MTS4EA - MPEG-2 TS Example - Captain Bob - stream Oxe0O[Hex]
File Play Owverlay Apalesis Edit Alert Window  Help

G e

& Sl A WP Mo o |
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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 next to Hide underline keys until I press
the Alt key...

Command Line/Batch Mode
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.

NOTE. Remember the —b option to run MTS4EA in batch mode (rather than
command-line mode).

Running MTS4EA in command line/batch mode
To do this either:
B Use Windows Start/Run and type in the line

" Open a command prompt window (typically from Windows
Start/Programs/Accessories) and enter the line
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The format of the line to be entered is:
MTS4EA [options...] <filename> where:

®  Joptions...]

B <filename> is the input video file to be decoded

Specification of filename (input video file)

is zero or more of the options listed in 0

The input video filename must be the full filename ( including any file extension

after the . [period]).

Using demonstration sequences in batch mode

To use batch mode with the demonstration tutorial video sequences provided on
the File menu, the filename for these sequences is specified below:

Demo sequence Standard Filename
H.265/AVC byte

streams

Neon Night H.264/AVC Baseline Profile/Level 2 ave_1
Canary Wharf H.264/AVC Extended Profile/Level 3 avc_2
Bus Junction H.264/AVC Baseline Profile/Level 3 avc_3
Grenadier Guards H.264/AVC Main Profile/Level 3 avc_4
Stripey Shirts H.264/AVC High Profile/10 ave_5
Times Square H.264/AVC High Profile/4:4:4 avc 6
VC-1 Advanced

stream

Central Park VC-1 Advanced wnv9_ 1
MPEG-4 Elementary

Streams

Woman Drinking MPEG-4 Main Profile mpg4_1
Train in Station MPEG-4 Main Profile mpg4d 2
Space MPEG-4 Simple Profile mpg4_3
Man Walking MPEG-4 Advanced Simple Profile mpdasp 1
Synthetic MPEG-4 Advanced Simple Profile mpdasp 2
Window Car MPEG-4 Advanced Simple Profile mp4asp_3
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Demo sequence Standard Filename

H.263 streams

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 Profile/ mpdfil 1
Level 1

Piccadilly Circus MP4 file containing MPEG-4 Simple Profile/ mpd4fil 2
Level 2

Beijing Weather Girl | MP4 file containing MPEG-4 Simple Profile/ mp4fil 3
Level 5 (with audio)

3GPP file

Mobile Hands 3GPP file containing MPEG-4 Simple Profile/ 3gpfil 1
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

MPEG-2 Transport

Streams

Golden Gate H.264/AVC Main Profile mp2ts_1

Mangroves MPEG-2 MP@ML mp2ts 2

Captain Bob MPEG-2 MP@ML (with MPEG-1 Audio Layer Il) | mp2ts_3

Microsoft® ASF

files

Beach Girl Simple Profile asf 1

Great Wall Main Profile asf 2

To use these demonstration sequences, the option -d is used: see List of options
on page 6—224.
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In addition, the following YUYV files are provided for fidelity analysis and visual
differencing with the example streams:

YUV files Use with compressed demo Frame rate | Number of
sequence frames

guards_yuv H.264/AVC Grenadier Guards | 25 10
MPEG-2 Grenadier Guards

man_walking_yuv | MPEG-4 Man Walking 30 Al

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.
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List of options

Option Value (if any) Description

-a <alertlevel> Alert level, which must be one of the following text
strings:

error

warning

fatal
As with MTS4EA run in Windows mode, if the warning
alert level is on, trace outputs will also include error
and fatal level alerts.

Fatal level alerts are always on.

-b When present, enable batch mode. If not present,
command line mode is used.
-d When this flag is present, it signifies that one of the

demonstration tutorial video sequences as provided
with MTS4EA is to be used as the input video file.

The particular demonstration sequence to be used is
specified by the filename as listed under Using
demonstration sequences in batch mode on page 6—
221. (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.

-h Displays help Window (MTS4EA opens after OK is
clicked).
-i <trackID> 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

-1 <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
MB.

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).
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Option Value (if any)

Description

-0 <options>

The Trace file options are any combination of the
following letters with no spaces between them:

Option  Trace output generated
£ Frame summary

GOB summary

MacroBlock summary

parse Bitstream

DCT level

Pixel level

Interpret

F- O QO B8 Q

-r <yuvfile>

Full name of the YUV reference file used for fidelity
analysis.

(See also the options -s, —u and -v.)

-S <size>

Header skip of the YUV reference file used for fidelity
analysis.

(See also the options -r, —u and -v.)

-t <tracefile>

Full name of the Trace output file.

All Trace outputs from the options 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 and -v.)

-v <string>

Metric used for fidelity analysis: the string value must
be one of the following:

psnr255  PSNR with 255 signal range
psnritu  PSNR with ITU-R BT.601 signal range
rmse Root Mean Square Error
mse Mean Square Error
mad Mean Absolute Differences
sad Mean Absolute Differences

(See also the options -r, -s and -u.)
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Option Value (if any) Description

-w <error_file> Output trace file with warnings/errors/fatal alerts only -
no other trace information.

<error_file> is the name of the file that holds the
warnings/errors/fatal alerts.

If there are no warnings/errors/fatal alerts then the
<error_file> is zero length

-X <options> The format of image samples in uncompressed video
files for input or output.

This option is used when working with H.264/AVC High
Profile to denote:

= The correct format for the uncompressed input
when doing PSNR, etc. analysis

= The format for uncompressed output

The format option is one of the following codes:
1 - one byte per sample

2le - two bytes per sample, little-endian

2be - two bytes per sample, big-endian

-y <yuvfile> Full name of the YUV output file (see Format of
uncompressed video file output from batch mode on
page 6-227).

Example command line

An example of a valid command line is:

First frame: unspecified

so frame 1 assumed ]
last frame: 13 Warning alert level

YUV output file
name
mts4ea -b -1 13 -a'w -y testl.yuv -t
“D:\test traces\testl.tex” -o bi testl.mdv

A ]

Trace file output (in Trace options: parse Input file name
quotes because of Bitstream and Interpret
<space> in path)
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Format of uncompressed video file output from batch mode

NOTE. The uncompressed video output file in this section is the uncompressed
video output resulting from decoding the compressed video, this is a different
file from the uncompressed video reference file that is used when doing fidelity
analysis.

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

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

YUV format o 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [7] in Standards References on page 5-20
and as used commonly by other programs:

®  No headers of any kind (no file or frame headers)
®  One byte per sample
®  Row raster order (top picture row first)

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

® Y plane values are 0-255 unsigned
® U and V plane values are unsigned with a DC offset of 128

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

B No headers of any kind (no file or frame headers)
" Concatenated planar image data

B Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

®  One byte per sample
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For 9-16 bit sample depth:

®  Two bytes per sample

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

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

® Y plane samples are unsigned

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

For RGB format:
" Concatenated R, G and B planes
For grayscale format:

®  Luma plane only
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Bitstream Syntax Debugging

This section gives some tips and suggestions on debugging the syntax of video
bitstreams syntax.

In order to understand these, you will need to have the relevant video standard(s)
to hand.

NOTE. This manual section applies to streams that only contain video, such as
MPEG-4 Elementary Streams - it does not apply to debugging container files
such as MP4/3GPP, which can also contain audio and other data.

General codes used in Trace files and Alerts

Trace data and Alerts will often have two sets of information fields, such as
shown below:

[Ox00000000,7) [3C ] {MP4} MPEG-4 Start Code = 0O
(0x0ooooo04,7) [3C ] {MP4} start code prefix

(0Oxdoooooa7?, ) [VOL] {MP4} wvideo_object layer ste
(0x00000009,6) [VO ] {MP4} is_wisual object ident
[0x00000009,5) [VO ] {MP4} wvisual object_wverid =
(0x00000009,1) [VO ] {MP4} wvisual object priority
(Ox00000004, 6) [VOL] {MF4} aspect ratio = 1

(0x00000004,2) [VOL] {MP4} wvol control parameters

liDDDDDDDi;iL7;HOL] {HP%&\ifrDma_format 4:2:0

Standard to which the data applies (called
Standards specifiers below)

Three-letter code
Explanation of three-letter codes

Three-letter codes are used within the outputs generated by Trace/Interpret,
Alerts and (sometimes) Trace/Parse Bitstream.

The codes are used to indicate the part of the picture hierarchy that applies to the
text data given.
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Three-letter codes for H.264/AVC

Three-letter
code

Syntactic structure in H.264/AVC

BSN byte_stream_nal_unit

NALU

NAL nal_unit

STB rbsp_slice_trailing_bits

RTB rbsp_trailing_bits

RBSPs

AUD access_unit_delimiter_rbsp

ESQ end_of seq_rbsp

EST end_of stream_rbsp

FLD filler_data_rbsp

PPS pic_parameter_set rbsp

SEI 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_cavic

SLD slice_data

SMP sub_mb_pred
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Three-letter

Syntactic structure in H.264/AVC

code

SEI

BUP buffering_period

DRR dec_ref_pic_marking_repetition

FLP filler_payload

FFF full_frame_freeze

FFR full_frame_freeze release

FRS full_frame_snapshot

MCS motion_constrained_slice_group_set
PSR pan_scan_rect

PIT pic_timing

PRE progressive_refinement_segment_end
PRS progressive_refinement_segment_start
REP recovery_point

RSM reserved sei_message

SCI scene_info

SEM sei_message

SEP sei_payload

SPP spare_pic

SSC sub_seq_characteristics

SSI sub_seq_info

SSL sub_seq_layer_characteristics

UDR user_data_registered_itu_t_t2

ubu user_data_unregistered

Vul

HRD hrd_parameters

VUl vui_parameters

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

® TTT indicates the top called syntactic structure

® MMM indicates the middle called syntactic structure

® LLL indicates the lowest called syntactic structure
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Three-letter codes for MPEG-4 and H.263

Three- Name in H.263 Name in MPEG-4 Standard
letter code section
[SC] Picture Start Code Start Code 6.2, table
PSC 6.3
[VOS] VisualObjectSequence 6.2.2
VO] VisualObject 6.2.2
[voy VideoObjectLayer 6.2.3
[PL] Picture Layer
[GOV] Group_of VideoObjectPlane 6.2.4
[VOP] VideoObjectPlane 6.2.5
[VPS] Picture Layer video plane_with_short_header | 6.2.5.2
[GOB] GOB (Group of Blocks) | gob_layer 6.2.5.2
layer
[MB] MB (MacroBlock) layer | macroblock 6.2.6.2
[MOV] MVD, MVD,, 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
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Three-letter codes for MPEG-2

Three-letter

Syntactic structure in H.264/AVC

code

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
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

St slice

usb user_data

VEC motion_vector
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Three-letter Syntactic structure in H.264/AVC
code

Extensions

CRX copyright_extension

CPX camera_parameters_extension
ITU itu_t_extension

PDX picture_display_extension

PSS picture_spatial_scalable extension
PTS picture_temporal_scalable_extension
QMX quant_matrix_extension

SDX sequence_display_extension

SSX sequence_scalable_extension

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

® TTT indicates the top called syntactic structure and
® MMM indicates the middle called syntactic structure(s) and

®  LLL indicates the lowest called syntactic structure

Explanation of bit/bit start

In each of the compression standards there are many bitstream fields which give
values which are least significant bit first (Isbf) and many others which are most
significant bit first (msbf). There are also many others that are simply bit-
patterns: they do not have a direct numeric value.

MTS4EA has adopted the convention of naming the left-most bit as bit 7; as this
is correct for presentation of numbers in bytes where the left-most bit is the most
significant bit of the byte.

For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.

For Isbf bitstream fields, the bit order has to be reversed when calculating the
value given (and of course, all other decoders have to do this, not just MTS4EA).
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To explain this further, consider a hypothetical bitstream:

First bit in bitstream MTS4EA bit 0 at
= MTS4EA bit 7 position 0 (in byte 0)
=
Bitstream | 0101 1010 | 0011 1100 | 0100 1000
Byte 0 1 2
Hex value 5A 3C 48

Therefore a bitstream field, of which the following statements are true, covers
the above bitstream:

" The position is 1
®  The bit/bit start is 4

®  The length is 7 bits

A

Bitstream | 0101 1010 00131 1100 | 0190 1000

Byte 0 1 2

Hex value 5A 3C 48

And this field has hexadecimal value 0x71 if msbf or 0x47 if Isbf.
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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

MTS4EA 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 Description of Alert levels on page 6—187)

The Trace/Parse Bitstream function (see Parse Bitstream on page 6—116)

The Trace/Interpret function (see Interpret on page 6—119)

Essentially, of the three principal tools provided within MTS4EA (Alerts,
Trace/Parse Bitstream and Trace/Interpret):

7-8

Alerts give a summary of all levels of debug (first, second and third, as
mentioned in How MTS4EA does syntax checking above)

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)

B Sometimes it is useful to be able to continue debugging at a lower level,
even if some higher-level errors are found (which is the reason for
Trace/Parse Bitstream as well as Trace/Interpret)

NOTE. You can open multiple windows in 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

The following is a suggested procedure for getting stared with debugging the
video bitstreams you have generated.

After a period of time, you will doubtless 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 Viewstream hex... tEll Ctr1+H on page 6—151.

Overview

In general it is better to follow the following order:

1. Alerts

2. Analysis/Trace/Parse Bitstream (with or without the HexView)

3. Analysis/Trace/Interpret
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7-10

However, for some debugging it is more useful to use Trace/Interpret first then
Parse Bitstream after, 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.

Open the video sequence under test (using File/Open stream...)
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 (byte address) and bit position given. (See
Explanation of Fatal/Error/Warning/Info display on page 6—180 for
information on how to interpret the data provided in these pop-up windows.)
At this point, it is likely you will need to understand the bits in the bitstream
- go to Trace/Parse Bitstream debugging below.

If there are no Errors or Warnings on File/Open, then play the video
sequence and see if any Errors or Warnings occur. If they do not, then go to
Trace/Parse Bitstream debugging below.

If there are Errors and/or Warnings, then stop playing the video; switch on
the Summary Tooltip (see Summary Tooltip = Ctrl+U on page 6—67) and
play the video again, until it stops at the first Error/Warning.

Note the Frame number at which the Error/Warning occurs, and the other
data (or open multiple copies of MTS4EA), then go to Trace/Parse Bitstream
debugging below.

Trace/Parse Bitstream debugging

Procedure

1.

3.

If you know the frame number at which an Error or Warning occurs, set the
Frame Range to one frame before and one frame after the location of the
Error or Warning. (See Trace enable Ctr1+T, Frame range tab on

page 6—113).

Set the Trace filename (Filename on page 6—115) and the maximum Trace
File size (File size limit (available disk space) on page 6—116).

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 see a Trace out file similar to that given in Parse Bitstream on
page 6-116.

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/Interpret debugging on page 7—13.

If there are Errors/Warnings, 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 discover the problem.

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:

10.

11.

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 eight bits of a psupp field (these
can be repeated), followed by the gob _layer(), gob_resync_marker (17 bits,
0000 0000 0000 0000 1)

However, if pei = 0 then the gob_resync_marker should follow directly

Therefore if pei was set to 0 by accident, but there was a psupp field inserted
set to all zeroes, the bit pattern following pei would be:
0000 0000 0000 0000 0000 0000 1

This would appear to be an error in the gob_resync_marker (that is because
the 17" bit after pei=0 would not be set to 1)

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).

Check the three-letter codes in the square brackets used by MTS4EA and
reported in the trace output, such as [SC ], as given in Three-letter codes for
H.264/AVC on page 7-2, and that the three-letter code corresponds with the
relevant standard section.
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Parse Bitstream example outputs

See also Parse Bitstream on page 6—116 for more information.

0000 0000 0000 0001 0000 0000 (0x00000000,7)
0000 0000 0000 0001 -——— —--—— {0x00000004,7)
0007, 7)

Bit pattern in bitstream, first 33322;

—— (0x000Q0011,2)
— (oxoodMoD11, 1)

: MPEG 4_START_CODE
: START CODE_PREFIX

: VIDEO OBJECT_LAVER_START CODE
: RANDOM ACCESS

: VIDEO OBJECT_TYPE_INDICATICH

P 0003, 6) : I5_OBJECT LAYER IDENTIFIER
blt Ieft-mOSt 0002, 5) : VIDEC VERID
0003,1) : VIDEO PRICRITY
(0x00000004, 6) @ ASPECT RATIC INFO
7777777777777777777777777777777 (Ox0000000A, 2) VOL_CONTROL_P{RM{ETERS
—-- (0x0000000A, 1) : CHROMA FORM
. . g --— (0x0000000E,7) : LOW DELAY
Startlng blt pOSItlon Of the —-—— (Ox0D000000E, 6) : VEV_PARAMETERS
H H . —--- (0xO00D0000E,S5) : VIDEO OBJECT |SHAPE
mnemonic bitstream field, L. il . Yaaew i
where 7 = first bit in the byte [rteweesoosge2) ¢ VOP_TINE_INC_frrs
—--— (0x00000000,2) : MARKER EBIT
(left-most) and 0 = last bit i Eg*ggsggsggé: | TR g
——— tOx ‘o s % L .
(right-most) --- {Dx0000000E,7) : VIDEC O Mnemonic in compression
--- (0xD000000F,2) : MARKER_H . .
00081001 Q000 Osws ssas Sommirme e {0x0000000F, 1) : WIDEC OH Standard for the bItStream fleld
= -- {Ox00000011,4) : MARKER_H
£ —— (0x00000011,3) : INTERLACED

i OBMC DIZABLE
¢ SPRITE_ENAELE

(hexadecimal)

- —- (0x000P0011,0) : NOT 8_BIT
——————————————— (0x000p0O01Z,7) : QUANT TYPE
L — un Tuspg QUANT MAT
e ANT_MAT
Byte position in bitstream AT WAT

MPEG-4 example, at start of bitstream

Separation marker inserted by

- (ox00000090, 4)

MTS4EA INTER_QUANT MAT
| ——— (0x00000091,4) : INTER_QUANT MAT
|- (0x00000092,4) : COMFLEXITY ESTIMATION DISAELE
el {0x000000S2,3) : RESYNC_MARKER DISAELE
puoosaoss mmmn oobe SESS Ul i {0x00000092,2) : DATAL PARTITIONED

{0x00000093, 7)
{0x00000097, 7)
{0x00000097, 5)

: WOP_START CODE
P_CODING TYPE
DULC_TIME_BASE

{0x00000097, 4] : MRRKER EIT

(0=00000097,3) F TIME INCE
(0x00000098, 6] : RKER_EIT
(0x0000 T

(Ox0000 HE.
it VOP start code
(0x0000 —
(0x00000099, 1) : AC_PRED
(0x00000099,0) : CEPRY
(0x000000948, &) = DCT_DC_SIZE
(Ox00000094,0) : DC_RESID
(Ox0000009E, 1) : INTRA_COEFF
(DxDDDDDDQCd] H STIGH
(DxDDDDDDQC&A@] 5 INTRA_COEFF

MPEG-4 example, at start of VOP
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Standard: H 264-AYC, Emtended profileslevel 2.1
Frame size: 352x288
Filesize: 844349 LBytes

0000 0000 ———— ——m— ——mm ———m e {0=00000000, ZERQO_BYTE

0000 0000 0000 0000 0000 0001 ——— ——— {0=00000001 . START_CODE_PREFIH_ONE_3EYTES
[ESRe T TR R AR {0=00000004 . FORBIDDEN_ZER(Q_BIT

3 O {0=00000004 . HAL_REF_IDC

e et e {0=00000004 . HAL_UNIT TYPE

0101 1000 ——m— ——mm —mmm —mm e {0=00000005 . FROFILE_IDC
B {0=00000006 . CONSTRATHT_SETO_FLAG

NS ot E s G e O S s S {0=00000006 . CONSTRAINT_SET1_FLAG
S {0=00000006 CONSTRAIHT_SET2_FLAG

] O {0=00000006 . RESERVED_ZERO_SEITS

73
74
73
By
43
7
73
)]
5y
43
gool 0101 — —— —— —— —— ——— (0=00000007, 7 LEVEL_IDC
——— (0x0000000%8,7) SEQ _PARAMETER_SET_ID
— (0=x00000008,6) LOG2_MAX FRAME NUM MINUS4
13
iy
3y
[Iy]
73
]
73
)]
B
43
33
23
14

o010

i {0=00000008 FIC_ORDER_CNT_TYEE

0010 — (0=00000008 LOGZ_MAX_FIC_ORDER CNT_LSE_MIN
010- — {0=00000009, NUM_REF_FRAMES

T ———— {0=00000009" GAPS_IN_FRAME_WUM_VALUE_ALLOVE
0000 1011 DEssriiileERR R G b R Rl i sy, {0=00000004 PIC_WIDTH IN_HES MINUSI

0001 0015 S {0=0000000E . PIC_HEIGHT IN_MAF_UNITS MINUSL
o {0=0000000C, FRANE_MES_ONLY FLAG

R R R A R R L S e {0=0000000C, ME_ADAPTIVE_FRAME_FIELD FLAG
Ty {0=0000000C, DIRECT_SX8_INFERENCE FLAG

Do —mmm o e e e {0=0000000C, FRAME CROFFING FLAG

o N e B L D {0=0000000C VUT_PARAMETERS PRESENT FLAG

B e e e s {0=0000000C, RESF_STOP_ONE_EBIT

AR B S B R B R e R i R R B FNeNANANnNe TECE AT TEWWEWT 7EEM BTT

0000 0000 0000 0000 1000 00-- ——-= ——-— {0x00000000,7) : PICTURE START CODE
0000 O-=— —==— —=== ——== ———m oo {0x00000002,6) : START CODE

0000 0000 ———— ———m —— e e e {0x00000002,1) : TREF

1000 011 kimmmmirrmmirrmmi e m i r e {0%00000003,1) ¢ PTYPE: 1-O-ssi-dei-fpfr-st
001 —==— —mm— —mmm —mem e e {0x00000004,1) @ UFEF

0110 1011 1000 1110 00-- ——-= ——== ———— {0x00000005, 6) : OPPTYFE

0000 0000 l-—— ——mm ——mm ——mm ——mm ———— {0x00000007,4) : MPPTYFE

Ommm oo e e e e e {0x00000008,3) : CPM

Lomm mmmm o e s s e {0x00000008,2) @ UUI

5 1 s N O P {0x00000008,1) : PQUANT
o {0%00000003,4) : PEI

Oll- === —mmm —mmm e e o {0x0000000S,3) @ MCBPC_I
e {0x00000003,0) @ AIC

i O {0x00000004,7) : CEPY

o O A {0%00000004,3) @ COEFF

Lomm mmmm o e e s e {0x0000000E, 7] : SIGH

0011 O0== —==— —=== ——== ———m ——— {0x0000000E, ) : COEFF

H.263 example, at start of bitstream

TracelInterpret debugging
Overview

This is the highest level of debugging; MTS4EA interprets the bitstream and
tries to tie it up with allowable values in the standards.

There are many occasions on which Trace/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

There are times when it is useful to use both.
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7-14

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 Ctr1+T, Frame range tab on

page 6-113.)

Set the Trace File name (Filename on page 6—115) and the maximum Trace
File size (File size limit (available disk space) on page 6—116).

Set Interpret on and all other Trace functions off.

Turn the Summary Tooltip on and play the video from the start; you can stop
the video as soon as it has passed the frame numbers to be captured.

Use View trace... to see the Trace file output.

You should then see a Trace out file similar to that given in Parse Bitstream
on page 6—116.

Search for Errors and Warnings (using the Find next button in the View
trace... window).

If there are Errors/Warnings/Out of Syncs, 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 discover
the problem.

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

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
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®  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)

9. 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.

10. Check the three-letter codes in the square brackets used by MTS4EA and
reported in the trace output, such as [SC ], as given in Three-letter codes for
H.264/AVC on page 7-2, and that the three-letter code corresponds with the
relevant standard section.

Interpret example outputs

See also Interpret on page 6—119 for more information.

0x00000000,7) [SC ] {MB4} MPEG-4 Start Code = Ox MPEG-4 standard names

0x00000004,7) [8C
0x00000007,7) [VOL

]
] {MP4} start code prefix
] (usd) video object layergeesse—eq fOF these parts of the
0x00000009,6) [WO ] {MP4} i=_visual object identifie .
0x00000009,5) [vO ] {MP4} wisual object verid = 0x0 bitstream
0x00000009,1) [VO ] {MP4} visual_ object pricrity = 0O
1
]
1
1
]

0x0000000&, &) [VOL] {MP4} aspect ratio = 1
0x0000000A,2) [VOL] {MP4} vol control parameters are on
0x0000000A, 1) [WOL] {MP4} chroma_format 4:2:0
0x0000000B, 7y [VOL] {MP4} low delay = 1 (l=no B-VOPs)
{MP4} nocols = 352, norows = 288
sprite_enable = 0
{(MP4} ToTeRmkit = 0
{MP4} quant_type =
{MP4} load_intra_ quant_m

]

]

. ags . [ ]

Bitstream position in [VOL] (MP4}) intra euant mat
[ ] {MP4} intra guant_mat
bytes from the start of [VOL] (MP4} intra gquant mat
the bitstream file

(hexadecimal value).
See page 7-6

¢
¢
{
¢
(
¢
(
{
(
¢

(0x000p0011,2) [VOL
(0x000p0011, 0) [VOL

T

See Explanation of three-
letter codes on pages 7-2
and following

o m mo

MPEG-4 Example, at start of bitstream
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7-16

Bit position where the value starts
(7=left-most; 0=right-most). See
Explanation of Bit/bit start on page 7-6

{0x000
{0x000
[0x000

0051,4) [VOL] {MP4} nonintra quant mat = 16
0o0%z,3) [VOL] {MP4} resync marker disshle = O
003z ,2) [VOL] {MP4} data partitionsed = 0

(0=0O00000593,7) [SC ] {MP4} wvop start code found (should he 0xE6) = Oxbé
(0x00000057,7) [VOP] {MP4} wvop coding type = 0

(0=0O0000057,5) [VOP] {MP4} modulo_ time_base

(0=x000000597,3) [VOP] {MP4} wvop time increment = 2

{0x00000098,4) [VOL] {MP4} intra de_vle thr = 15

(0x00000099,3) [GOB] Start of GOB no. 0; no. MBs = 22

MPEG-4 example, at start of VOP

Standard:
Frame size:
Filesize:

H.264-AVC, Ezxtended profilesLewel 2.1
352=288
844349 kBytes

================================ Fygye=] ================================

(0=00000000,
(0=00000001,
(0=00000004,
(0=00000004,
(0=00000004,
(0=00000005,
(0=00000006,
(0=00000006,
(0=00000006,
(0=00000006,
(0=00000007,
(0=00000008,
(0=00000008,
(D=00000008,
(0=00000008,
(0=00000009,
(0=00000009,
(0=00000004,
(0=0000000E,
(0=0000000C,
(0=z0000000C,
(0=z0000000C,
(0=z0000000C,
(0=z0000000C,
(0=z0000000C,
(0=z0000000D,

BSH

zero _byte = 0=00

start_code prefix one 3bytes = 0x000001

forbidden zero bit = 0

nal_ref_idc = 3 : Reference slice or SPS or FPS
nal_unit_type = 7 : Seguence Parameter Set (SPS)

profile idc = 88 : Extended profile

constraint_setl_flag May or may not obey A.2.1 constrail
constraint_setl flag 0 : May or may not ocbey 4. 2.2 constrail
2.3

constraint_set?_flag 0 : May or may not chbey A. constrai
reserved_zero Sbits = '00000°

level ide = 21 @ Level 2.1

=eq paranseter_set_id = 0 {(bitstream values: length=1 bits, =e
log2_max_ frame num_minu=4d = 4 : MaxFrameHum = 256 (bitstreamn
pic_order_cnt_type = 0

log2_max_pic order_cnt_lsb minusd = 4 : HazPicOrderCntlsb = @
num_ref_ frames = 1 {(bitstream value=s: length=3 bits. num_ref_
gap=_in_frame num_walue allowed flag = 0

pic _width_in mbs_minu=sl = 21 : PicWidthInMbs = 22: PicWidthIr
pic height_in map units minusl = 8 @ PicHeightInMapUnits = 9
frame mbs only flag = 0 : Pictures may be coded frames or coc
nb_adaptive frame field flag = 0 : Ho switching between frame
direct_8x8_inference flag = [

frame cropping flag = 0 : Frame cropping offset paramnsters a:
vui_paramnsters present_flag = 0 : Annex E VUI paramnsters are
rbsp trailing bits = 100"

zero byte = 0=x00

H.264/AVC example, at start of byte stream
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{0x00000000, 7)
(0x00000002, 1)
{0x00000003, 1)
(0x00000004, 1)
{0x00000005, 6)
(0x00000007, 4)

(0x00000008, 3)
[0x00000008, 1)
(0x00000002, 4)
(0x00000002, 4)
(0x00000002, 3)

[PL ]
[VPS]
[VPS]
[PL ]
[PL
[PL
[PL
[PL
[inf
[PL
[PL
[PL
[PL
[PL
[FL
[FL
[FL
[VPS]
[GOEB]
[HE ]

(0x00000009,3) JHE ]
[HE ]
[HE ]

{263} PICTURE_START CODE

tewporal reference (MP4) / TREF

1-0O-ssi-dei-fpfr-sf (MP4)
{2634} UFEP iz 1
{2634} OPPTYPE i3 Ox1las38

(263)] = 0Or Cumml. skip = 255

/ PTYPE

{263+} MPPTTNE 1o ORI
12634} Intra picture
{12634} rounding_ type is E|
picture size is CIF (3)

H.263 standard names for
these parts of the bitstream

1263 annex D} ww _wods i3 on

{263 annex F} ap mwode is

on

1263 annex I} aic _wods is on
{1263 annex J} df_mode is on

{263 annex 3} aiv mwode is
{263 annex T} use innex T
{263+ CPH =0

{2634} POUANT = Oxd

pei =0

on
is on

Ftart of GOB no. 0; no. MBs = 22

ME =0; GOE= O

mchpe_i o= 3

METYPE = 3

chpe (MP4) / CBPC (263) =

See Explanation of
three-letter codes
starting on pages 7-2.

63 annex L} aic type =
py (MP4) / CBPY (263) =
[B=0; GOB=0

Fing intra tcoesffs

ILC table: Last=1; Run=0;
B

H.263 example at start of bitstream
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Appendix A: Decoder Plugins for MTS4EA

This section covers use of MTS4EA decoder Plugins.

Decoder Plugins for MTS4EA

Purpose of MTS4EA Decoder Plugins

The MTS4EA Decoder Plugins allow the advanced user to substitute various
elements of MTS4EA decoder with custom/alternate elements.

There are a number of reasons why 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 on page 6—220) - cannot be exactly
compared with the output from another decoder. By being able to substitute
a user’s own part of the codec for that section of the decoder, the YUV
outputs generated should exactly match those of the user. See idct Plugin on
page A-3 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 qs Plugin on page A—4 for an example.

B Sometimes it is useful to be able to use MTS4EA function within a user’s
own decoder, to guarantee that numerically identical results are output by
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.

Support of Decoder Plugins

Use of the Decoder Plugins assumes a considerable and detailed understanding
of the video standard(s) concerned, as well as a thorough understanding of how
to write Windows DLLs, and are provided for use by advanced developers only.

NOTE. Other than the documentation provided here and in the files provided on
the CD in the folder of the Decoder Plugins, no technical support will be
provided to a developer in developing their own Decoder Plugin.
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Decoder Plugin file layout on the CD

All the Decoder Plugins are on the CD in the folder: \Decoder plugins

Below this are three folders:

\bin : contains the DLLs

\docs : contains the documentation

\include : contains the .h files to include in your programs
bin folder

Below this folder are the DLLs provided by 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.

Examples are:

Folder Files Description

\Decoder plugins\bin\idct\ vpIdct.dll IDCT DLL file
vpldct.exp | }export LIB files to link to
vpldet.1ib | }the IDCT DLL

\Decoder plugins\bin\mpeg4\gmc vpGmc.dll GMC (Global Motion

\Decoder plugins\bin\mpeg4\gs

vpGmce . exp
vpGmc. lib

vpQs.dll
vpQOs.exp
vpQs.lib

Compensation) DLL file
} export LIB files to link to
}the GMC DLL

Quarter Sample (QS) DLL file
} export LIB files to link to
}the QS DLL

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.
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include folder

This folder contains all the . h files that contain the declarations of the interface
for each plugin.

For each plugin, only one include is required: that is for the DLL concerned. For
example, for the IDCT plugin, only the vpIdct.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 vpIdct.h which includes MTS4EA.h

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, Hardware and
User Prerequisites on page 3—1.

NOTE. No other development tools or variants to these are 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 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 that are in the MTS4EA executable folder are
MTS4EA variants of these.

Decoder Plugins provided
idct Plugin

This allows a user to substitute their own IDCT function instead of using the one
provided with MTS4EA.
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A4

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.

as Plugin

The MPEG-4 standard (Reference [1] in Standards References on page 5-20)
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) 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 on page
5-20), although it is (theoretically) normative, is one such implementation that
does not actually implement the quarter sample calculations in accordance with
the standard; it takes a better approach.

There has been some debate about this within the MPEG committee, and the
prevailing conclusion seems to be that the Microsoft implementation may be the
preferred version and that the standard should at some point be changed to
reflect this.

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.

gmce 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 on page 5-20) differs from the MPEG-4 standard (Reference [1] in
Standards References on page 5-20) 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

This section covers a report on MTS4EA tests of the MPEG-4 Normative
bitstreams and Donated bitstreams (see References [7], [8] [9] and [10] in
Standards References on page 5-20)

Tests 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:
B MTS4EA: v2.0.0.0

" Microsoft reference software: FDAM1-2.3-001213 version 2 dated July 3rd
2000 (note: this reference software has been updated since these tests, so the
current reference software may behave differently)

®  MPEG-4 Normative ISO bitstreams: dated 05/11/2001, as per Reference [9]
in Standards References on page 5-20

®  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 on page 5-20

n/a = not applicable
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Bitstreams: Normative ISO

Stream name

Decodes with
?

Notes

vcon-gel n/a Interlace not allowed in Simple Profile

vcon-ge2 n/a Interlace not allowed in Simple Profile

vcon-ged n/a Interlace not allowed in Simple Profile

vcon-ge4 n/a Interlace not allowed in Simple Profile

vcon-ge6 n/a Interlace not allowed in Simple Profile

vcon-ges nfa OBMC not allowed in Simple, Advanced Simple or Main
Profiles

vcon-ge10 nfa Interlace not allowed in Simple Profile

vcon-gel1 nfa Interlace not allowed in Simple Profile

vcon-ge12 nfa Interlace not allowed in Simple Profile

vcon-ge13-L1 Yes

vcon-ge13-12 Yes

vcon-ge13-L3 Yes

vcon-gel4 nfa OBMC not allowed in Simple, Advanced Simple or Main
Profiles

vcon-ge16-L1 Yes MS reference software cannot decode

vcon-ge16-12 Yes MS reference software cannot decode

vcon-ge16-L3 Yes MS reference software cannot decode

vcon-ge18 nfa Interlace not allowed in Simple Profile

vcon-gel9 nfa OBMC not allowed in Simple, Advanced Simple or Main
Profiles

vcon-ge23 nfa Interlace not allowed in Simple Profile

vcon-ge24 nfa OBMC not allowed in Simple, Advanced Simple or Main
Profiles

vcon-ge25 nfa OBMC not allowed in Simple, Advanced Simple or Main

Profiles

B-2
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Appendix B: Tests of MTS4EA

Bitstreams: Donated \ I-VOP

Stream name

Decodes with ?

Notes

hit000.m4v Yes Single frame. Time listed incorrectly in MPEG-4 part 4:
time is actually 33 ms (vop_time_increment = 30).
jvc000.m4v Yes
mit000.m4v Yes Uses error resilience tool (data partitioning)
mit001.m4v Yes Uses error resilience tool (resynchronization)
mit002.m4v Yes Uses error resilience tool (resynchronization)
mit003.m4v Yes Uses error resilience tool (resynchronization)
mit004.m4v Yes Uses error resilience tool (data partitioning)
mit005.m4v Yes Uses error resilience tool (data partitioning)
mit006.m4v Yes Uses error resilience tool (data partitioning)
san000.m4v Yes
san001.m4v Yes

Bitstreams: Donated \ Overall

Stream name Decodes with ? | Notes

hit016.m4v Yes

hit017.m4v Yes Visible artifacts are in bitstream (plays the same with MS
software)

hit018.m4v Yes

hit019.m4v Yes

hit020.m4v Yes

hit021.m4v Yes

hit022.m4v Yes

hit023.m4v Yes

hit024.m4v Yes

mit030.m4v Yes

mit031.m4v Yes Uses error resilience tool (data partitioning)

MTS4EA Compressed Video Analyzer User Manual
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Bitstreams: Donated \ Short Header

Stream name Decodes with ? | Notes

hit031.m4v Yes

hit032.m4v Yes Visible errors but these are encoded in the bitstream (MS
software plays the same)

hit033.m4v Yes

hit034.m4v Yes

hit035.m4v Yes MPEG committee reports that MS software fails to
decode (not tested)

hit036.m4v Yes Not short_header compliant as Pspare is sent (H.263+
compliant)

hit037.m4v Yes

hit038.m4v Yes

hit039.m4v Yes

hit040.m4v Yes

jvc022.m4v Yes

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)

B4
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Bitstreams: Donated \ P-VOP

Stream name

Decodes with ?

Notes

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.m4v Yes

jvc002.m4v Yes

jvc003.m4v Yes

jvc004.m4v Yes

jvc005.m4v Yes

jvc006.m4v Yes

jvc007.m4v Yes

jvc008.m4v Yes

jvc009.m4v Yes

jvc010.m4v Yes

jvc011.m4v Yes

jvc012.m4v Yes

jvc013.m4v Yes

MTS4EA Compressed Video Analyzer User Manual

B-5



Appendix B: Tests of MTS4EA

Stream name

Decodes with ?

Notes

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). 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

5an003.m4v Yes

san004.m4v Yes

san005.m4v Yes Non-smooth motion is encoded in bitstream (MS software

plays the same)
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Stream name

Decodes with ?

Notes

san006.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san007.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san008.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san009.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san010.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san011.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san012.m4v Yes Non-smooth motion is encoded in bitstream (MS software
plays the same)

san013.m4v Yes

san014.m4v Yes

san015.m4v Yes Graininess, visible artifacts and intermediate lower
resolution frames are encoded in the bitstream (MS
software plays the same)

san016.m4v Yes Visible artifacts and intermediate lower resolution frames
are encoded in the bitstream (MS software plays the
same)

san017.m4v Yes

san018.m4v Yes

san019.m4v Yes

san020.m4v Yes
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Bitstreams: Donated \ Error

Stream name

Decodes with ?

Notes

hit025.m4v Yes Use of resync markers
hit026.m4v Yes Use of resync markers
hit027.m4v Yes Uses error resilience tool (data partitioning)
hit028.m4v Yes Uses error resilience tool (data partitioning)
hit029.m4v Yes Uses error resilience tool (data partitioning)
hit030.m4v Yes Uses error resilience tool (data partitioning)
mit025.m4v Yes Use of resync markers
mit026.m4v Yes Use of resync markers
mit027.m4v Yes Uses error resilience tool (data partitioning)
Poor quality picture (MS software plays the same)
mit028.m4v Yes Uses error resilience tool (data partitioning)
mit029.m4v Yes Uses error resilience tool (data partitioning).

Artifacts in frames 5 and 6 are errors in the encoded
bitstream: seems to be motion vectors incorrectly
calculated when the stream was encoded (MS software
plays the same)

B-8
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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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Glossary

Any DCT coefficient for which the frequency in
one or both dimensions is non-zero

The optional methods of coding allowed in
H263+

A VOP that is coded using motion compensated
prediction from past and/or future reference
VOPs

A motion vector that is used for motion
compensation from a reference VOP at a later
time in display order

Prediction from the future reference VOP

A compressed data entity where each binary
digit has a specific meaning that is defined by
the compression standard

An 8-row by 8-column matrix of samples, or 64
DCT coefficients (source, quantized or
dequantized)

Analysis of use of processor, memory and/or
other resources by a particular video decoder
standard

A word used in compression to identify which
blocks of a MacroBlock are coded

The Discrete Cosine Transform transforms data
from a spatial domain (pixels or pixel
differences) into the frequency domain, because
it makes the data easier to compress. In the
standards used here, transforms turn a block of
8x8 pixel data (or pixel differences) into a block
of 8x8 transform coefficients

A file format which contains data separated by
commas (Comma Separated Variable)

The DCT coefficient for which the frequency is
zero in both directions
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DCT

DCT coefficient

Dequantization

Filter

Frame

Forward motion vector

Forward prediction

Global Motion Compensation

GMC

GOB

Histogram

I-VOP, intra-coded VOP

Intra coding

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
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MacroBlock, MB

MacroBlock Type

Mode

Motion Vector

Motion compensation

Motion estimation

Parse Bitstream

Quantizer

Quantization matrix

Quantized DCT coefficients

MTS4EA Compressed Video Analyzer User Manual

Basic coding unit of the standards used in this
program. It consists of four blocks of §x8
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
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Quantizer scale Scale factor coded form in the bitstream and
used by the decoding process to scale the
dequantization

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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eXtract VIde0 .......ooeveuirieveeiniiicrceccee 623
opening video files ..........c.coooeniiiiieieienene, 6-18
save video after opening............cecceeeeeeeennne 6-31
tracks Within .........cccocveveinincnnnceen 6-18
view file structure..........c.ccooeeveinieeincnnne. 6-160

3-letter codes

H.263 e 74
H.264/AVC ..ottt 7-2
MPEG-2 ..ottt 7-5
MPEG-4 ..ottt 74
used in Trace debugging ..........ccceeeevrvenvennne 7-1
Alert log
AAAIESS....oeieeiiiecec 6-195
alert filter........cooooveiiiieeeee 6-195
ClASS o 6-194
configure alerts iCON........c.coecevvreeeenienenens 6-194
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fIlter 1CON ...oveeiiieceee e 6-194
highlighting in step-back buffer................... 6-197
icons & column titles...........cooceverieieneennnne. 6-194
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AleTt 10Z ..veeieeieieeeee e 6-193
configuration alert window ........................ 6-193
CONFIGUIE ...t 6-191
debugging........cccvevierieiieeee e 7-10
description of levels .........ccccoocenininincnene. 6-189
during seek forwards/backwards..... 6—185, 6186
enable/disable specific .........ccooveririncnnnne. 6-192
EITOL ..ottt 6-190
fatal ..o 6-189
BOLO teniieiie ettt 6-187
in bitstreams with B-VOPs/B-frames.......... 6-183
INFO o 6-191
LEVEIS ..o 6-181
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one/more disabled (status bar) .................... 6-200
skip this/skip all .......cccoveeivinerinicies 6-186
status bar indication .........c..cocecevereenenenns 6-200
SUMMATY SECHION. ...c..eeereneieneeeieeieeeieieeeeans 6-183
synchronized VIEWs .........c.ccoceveeeeeenienenenns 6-187
tOP SECLION ..ot 6-182
WA .ottt 6-190
ALEItS MENU......oviiiiieiieienicieeneeeereeeee e 6-180
Alt menu keys
ACHTVALING...eevieiieieeiecie e 6221
Analysis
PSNR Lot 6144
Analysis MENU........ccccevieiieiiiereiceieeee e 6-113
ASF files
example files ........ccooeriiininiiiecee, 640
eXtract VIde0.......c.ccveuiriiieiniiciiccecee 623
FOIMAL.....coviieiiiieiccc e 5-12
opening video files..........cceeeerevevienienieene, 6-18
save video after opening ..........c.ccccceeeereneenne. 6-31
tracks within............c.cocoiiin 6-18
view file Structure........c.cecevveeveeneneeenenene, 6-160
Audio
Audio waveform View .......c..cccccvveveeencnnencnn 661
toolbar icons.........ccooceveinicieiniee 664
audio-video synchronization .............c........... 643
broken audio ..........cccoceeeiiniieinie 6—44
file formats ........coecveenericnicnc 5-19
Index-ii

TIULE ..ottt 665
opening Elementary Streams.............cccceenu.... 6—-16
standards references..........coeveeeveneirennennnn 5-20
standards supported ..........cecereierierieniennne 5-11
synchronize audio .........ccccoceveneneeeeiieneene 6-65
Batch mode
INtroduction........c..ccevevvevvineriecnecenene, 6-222
10] 015 10) 1 PSR 6-225
running THE MTS4EA in........cccoceeeeeenene. 6-222
use of example sequences ..........cc.cceevueennenne. 6-223
use of YUV example sequences................... 6-223
B-frame
pop-up alert timing/position......................... 6-183
Blind fast backward.............cccccoiviiininiinnnne. 648
Blind fast forward..........ccccoeeevniniinincinennne 646

Buffer analysis

ALETTS 1.t 6-167
CONLIOIS ..o 6-53, 6-54, 6-169
H.264/AVC...oooiieiiiciieeseeeeee 6-170
HMIES oo 6-166
MEeasUring values..........ccoeereeereeienienienenns 6-165
MPEG-2...cooiiiiiniiiineiiinecenecceecee 6-168
MPEG-4 ...ttt 6-168

MPEG-4 & MPEG-2 ...6-53, 6-54, 6162, 6-168

right-click pop-up menu...........cccceceeeeeenee. 6-164
scroll bar area.............cccceeeeeeveeeicieeeeieeen, 6-167
100IbAr ICONS ....vvveeieieeeeeeeeeeeeeee e 6-163
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VBV, VCV, VMV....ccooiiniinneireeen 6-162

X (horizontal) scale...........ccceeeeireieniirinnne 6-166

Y (vertical) scale .......ccceevvveiiiiiniiiieieenas 6-166
B-VOPs

backward motion Vectors...........coceeerennenenn 6-84

decode vs display frame number ................... 6-74

motion vector overlay...........ccoceeeeeeieneneneenne. 6-94

pop-up alert timing/position ........................ 6-183
CaChe .o 6-185, 6-186
Colors

MacroBlock overlays ..........ccccceeerieiienenienne. 6-97

Command line mode

EXAMPIE ..o 6-228
INtroduction .........cceeeerevieinenecneeeeeen 6222
OPLIONS ..ttt 6-225
running THE MTS4EA in.......cccccoeveneennen. 6222
Ctrl keys
Ctrl+Tab to switch windows ....................... 6202
LEST .t 6-220
Debugging
3-letter cOdes......coemeirineininiiieeccece 7-1
ALeIt POP-UP evevveiieiieeee e 6-182
ALETTS vt 7-10
bit/bit start, explanation of .............ccccceeevennnne 7-6
codes used in Trace & Alerts ......c..cccccceuennce. 7-1
how THE MTS4EA checks syntax.................. 7-8
MAIN TOOIS vt 7-8
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Decoder plug-ins

SITIC .ottt ettt st A4

TACE e A-3

PUIPOSE .ttt sttt ettt A-1

qs A4

USE OF .t e A-3
DVD..oiiiiceceee e 5-13

Error resilience

data partitioning .........c..ceceeeeeveevenineneneneene. 5-7
info from MB tooltip........ccccoevirirenenncne 6-82
FESYNC MAKETS ...c.veuveviniiniieiieieieieneeiesieenenee 5-7
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RCV fileS...eeiiiiiiniiiiinicicinccscceee 5-12
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