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Preface

This manual documents the MTS300 Dolby Digital Audio Stream Analyzer
application. If you purchased an MTS 300 Series test system and are looking for
information about installation, first-time operation, or specifications, refer to the
MTS300 MPEG Test System Hardware and Software Installation Technical
Reference, Tektronix part number 071-0667-X X.

For the latest information about MTS 300 Series Software features and bugs,
refer to the MPEG Test System Software Version 1.0 Read This First document,
Tektronix part number 071-0666-X X, that accompanied your test system,
software product, or upgrade.

For information about the Windows NT Workstation operating system, refer to
the Windows NT online help.

Wherever possible, this manual uses symbols and terminology consistent with
Microsoft Windows and MPEG-2 standards. Refer to your Windows documenta-
tion for definitions and explanations of Windows terminol ogy.

Manual Structure
This manual is divided into the following sections:

Getting Started. The Getting Started section contains the information that you
need to get the Dolby Digital Audio Stream Analyzer up and running.

Operating Basics. The Operating Basics section contains a functional overview of
the product and basic user interface operating instructions.

Reference. The Reference section contains in-depth descriptions of the analyzer
capabilities, the software interface, and configuration options.

Index. Alphabetical listing of the topics covered in this manual.

MPEG Test System Dolby Digital Audio Stream Analyzer iii
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Software Version

Tablei liststhe MTS 300 Series MPEG Test System application version number
supported by this manual. To verify an application version number, select Help
in the application menu bar; then select About from the Help menu.

Table i: MTS 300 Series MPEG Test System (V5.0) supported applications

Application Version supported
Dolby Digital Analyzer 1.31 and above
Contacting Tektronix
Product For questions about using Tektronix measurement products, call
Support toll free in North America:
1-800-833-9200
6:00 am. —5:00 p.m. Pecific time
Or contact us by e-mail:
tm_app_supp@tek.com
For product support outside of North America, contact your
local Tektronix distributor or sales office.

Service Tektronix offers arange of services, including Extended
support Warranty Repair and Calibration services. Contact your local
Tektronix distributor or sales office for details.

For alisting of worldwide service centers, visit our web site.
Toll-free In North America
Number 1-800-833-9200
An operator can direct your call.
Postal Tektronix, Inc.
Address Department or name (if known)
PO. Box 500
Beaverton, OR 97077
USA
Web site www.tektronix.com

MPEG Test System Dolby Digital Audio Stream Analyzer



./ |
Getting Started






Getting Started

Product Description

Audio Stream File Types

The Dolby Digital Audio Stream Analyzer enables you to analyze elementary
audio stream files encoded to the AC-3 standard. You can use thistool to analyze
stream samples or whole records stored in files. Developers of AC-3 encoders or
decoders can use this tool in their test and devel opment phase.

You can perform the following tasks with the Dolby Digital Audio Stream
Analyzer:

Display the structure of AC-3 streams to relate the streamsto the AC-3
standard.

Detect nonstandard streams and eval uate the cause of an audio problem.
Analyze streams at different levels.

Perform the following analyses: Syntactic (structural), Semantic (coherence
between al components), and CRC (error checking).

Extract audio el ementary streams from transport stream files.
Save dl or part of an AC-3 audio stream asan * . AC3file.

Generate graphic views that provide high-level information about the
characteristics and structure of the stream.

Generate interpreted views that display field values within the stream.

The Dolby Digital Audio Stream Analyzer can display the following audio
elementary streams formats:

AC3 files— Audio stream files encoded in accordance with the Advanced
Television Systems Committee (ATSC) Digital Audio Compression (AC-3)
Standard (December 20, 1995).

.PRG files— MPEG-2 program stream files used in the DVD standard. You
must enter the SID (stream identifier) of the AC-3 stream.

VOB Files—DVD video object. Streams of this type can contain up to eight
AC-3files. You must provide astream ID (default 189) and a substream 1D
starting at 128.

MPEG Test System Dolby Digital Audio Stream Analyzer 1-1
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Installing Software

On MTS 300 Test Systems

On Personal Computers

1-2

Entering the General
(License) Password

®  TRPfiles— Raw MPEG-2 transport stream filesused in the U.S. ATSC
Digital Television broadcasting system. You must enter the PID of the AC-3
stream.

The Dolby Digital Audio Stream Analyzer is part of the MTS300 Test System
suite of hardware and software components used to create, generate, acquire, and
analyze MPEG, DVB, and ATSC transport and program streams.

If you purchased an MTS 300 test system and need system-related information or
specifications, refer to the MTS300 Series Hardware Installation and Specifica-
tions Technical Reference, Tektronix part number 071-0667-XX.

If you purchased the Dolby Digital Audio Stream Analyzer as an upgrade to an
MTS 300 test system and need software installation instructions, refer to the
upgrade instructions, Tektronix part number 075-0630-X X.

If you purchased the Dolby Digital Audio Stream Analyzer toinstall on a
personal computer and need software installation instructions, refer to the
software installation manual that accompanied the option, Tektronix part number
075-0630-X X.

Before you can operate the Dolby Digital Audio Stream Analyzer you must enter
the correct password for your software configuration. Use the procedure in your
installation manual to enter the general password.

MPEG Test System Dolby Digital Audio Stream Analyzer
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Starting the Analyzer

¥
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Exiting the Analyzer

To start the Dolby Digital Audio Stream Analyzer, log on to your MTS 300 test
system or personal computer and start Windows NT.

Locate the Tektronix MPEG Test System icon on the Windows NT desktop. If it
is not already open, double-click the folder icon to open the program group
window.

Double-click the Dolby Digital Analyzer icon in the program group window.

To quit the Dolby Digital Audio Stream Analyzer, select Exit from the File
menu, or click the close box in the upper-right corner of the application window.

Application
Close box

Yiew Arabaii  Dals Boescs  Windos  Halg == =]
Il il ]l
Active view
Close box

The current analyzer configuration is preserved and used the next time you start
the application.

To close an active view window without exiting the analyzer application, select
the close button on the active view window, or select Close view from the
anayzer Window menu.

To close al windows without exiting the analyzer application, select Close all
from the analyzer Window menu.

MPEG Test System Dolby Digital Audio Stream Analyzer 1-3
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Opening an Audio Stream File

To open an audio stream file, do the following:

1. Select Open from the File menu. The Open dialog box displays.
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The default selection from the List files of type drop down selection box is
Dolby AC-3 Stream (.LAC3). To display afile that uses another suffix (see

Audio Stream File Types on page 1-1), select the appropriate suffix from
the List files of type selection box.

2. Select the AC-3 audio file you want to open.

3. Click OK. The Frame view and the Main Characteristics view for the audio
stream open.

MPEG Test System Dolby Digital Audio Stream Analyzer
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Operating Basics

In this section you will find basic operating information, explanations of the
views used to display audio streams, and menu descriptions. For basic informa-
tion on the Windows operating system, such as minimizing windows or using the
scroll bars, refer to your Windows documentation.

Functional Overview

The Dolby Digital Audio Stream Analyzer uses two window types to display
audio streams:. the Application window and the View window.

Application Window  The Application window provides the main operating environment for the
analyzer. The following figure shows the basic features of the Application
window.

Tltle Bar ——
MenuBar ——» E& Edt S i Decads (oice edes Hep

Upper Toolbar — ﬂ ﬂ ! -ﬂ

Edit Toolbar —» WAl 2z WM o M

Status Bar >
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2-2

Title Bar. In the Application window, the Title Bar displays the application name
on the left and provides standard Windows window controls on the right.

Menu Bar. The Menu Bar provides access to commands that control analyzer
display, analysis, and appearance. Using Menus, beginning on page 2-18,
describes the menu selections.

Upper Toolbar. The Upper Toolbar provides shortcut buttons to some commonly
used menu selections. Move the mouse over an Upper Toolbar button to display
the button name.

Button [ Name Description
ﬁ Open Displays the Open dialog box.
E Save as Displays the Save as dialog box.
E Frame view Displays the Frame view window for the active audio stream.
! Add view Displays a submenu. You must specify a view to display.
LTI Main character- | Displays the Main Characteristics window for the active audio

istics view

stream.

Edit Toolbar. The Edit Toolbar buttons allow you to move through the items of
the current view and to view the errorsin an audio stream file. The toolbar
buttons are equivalent to Edit menu selections.

Button [ Name Description

m First Displays the first item in the active view.

ﬂ Previous Displays the previous item in the active view.

ﬂ Goto Displays a dialog box to enter details about the active view you

want to display.

ﬂ Next Displays the next item in the active view.

ﬂ Last Displays the last item in the active view.

;I Number of Counts the number of items in the ele.ment and displays the
Items number at the top of the Interpreted view.

ﬂ Next error Displays the next item in the audio stream file containing an error.

This button is active when the question mark is red.

Status Bar. The Status Bar, which islocated at the bottom of the analyzer
window, describes a menu selection as you highlight the selection.

MPEG Test System Dolby Digital Audio Stream Analyzer



Operating Basics

View Window  The View window displays the structure of an audio stream file within the
Application window. The following figure shows the basic features of the View

window.
i [t e prelei [ecceds Desers gfrdon  Helpo
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Title Bar. In addition to standard window controls, the View window Title Bar
provides the following information about the display:

® Viewtype

m  Name of the displayed audio stream file (or the transport stream from which
the audio stream was extracted). If you maximize the View window, this
information displaysin the Title Bar of the Application window.
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Top Line. The top line provides the following information for AC-3 files. (This
information is not available for raw AC-3 files):

® View type.

m  Frame number of the displayed element, relative to the first synchronized
frame. The number of the first synchronized frameis one.

m  Position of the displayed element, indicated in bytes (b) and relative to the
first byte of the first synchronized frame. The position of the first synchro-
nized frameis zero.

m  Time stamp of the displayed element, indicated in seconds (s) and relative to
the first byte of the first synchronized frame. The time of the first synchro-
nized frameis zero.

Analyzer Views

This section explains the displays the analyzer uses to view data. For more
complete information about these views, see the Reference section beginning on
page 3-1.

Main Characteristics ~ The Main Characteristics view window displays when you open an audio stream
file. You can also access this view by selecting the Main char acteristics button
from the Upper Toolbar or by selecting Main characteristics from the View
menu. You can open a Main Characteristics view from any Frame view window.
You cannot access this view from a Binary or Hexadecimal view.
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The Main Characteristics view displays the main properties of the opened
stream. This view has a Graphical Channel Indicator in the upper-right corner of
the window.
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The Main Characteristics view provides quick access to the following informa-
tion about the audio stream:

AC-3 Version number. Lists the version of the displayed signal.

Sampling Frequency. Displays the sampling frequency of the displayed
signal.

Type of Service. Displays the type of service of the displayed signal.

Audio Coding Mode. The first displayed number represents the number of
left, front, and right channels. The second number represents the number of
surround channels.

Bitrate. Displays the bitrate of the displayed signal.

Center Channel. The analyzer displays yes or none to indicate whether a
center channel is present in the analyzed stream.

LFE Channel (Low frequency enhancement channel). The analyzer displays
yes or hone to indicate whether aLow Frequency Effect is present in the
analyzed stream.

Number of Channels. The total number of channels that are present in the
analyzed stream, including front channels, surround channels, and center
channel.

Copyright. The analyzer displays yes or none.
Original Copy. The analyzer displays yes or none.

Graphical Channel Indicator. The areain the upper-right corner of the Main
Characteristics window contains the Graphical Channel Indicator. In this area,
black blocks represent the audio channel configuration as explained in the
following table.

Block location Channels present in the stream
Upper left corner Left channel

Upper right corner Right channel

Middle of top line Center channel

Middle of bottom line Surround channel

Lower left corner Left surround channel

Lower right corner Right surround channel

Center of the square LFE channel

MPEG Test System Dolby Digital Audio Stream Analyzer 2-5
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2-6

Frame View

In the example below, the Graphical Channel Indicator displays aframe with
three audio channels: aleft channel, aright channel, and a surround channel.

ul'lulllll: wikw 3 etmbilEsp acd S

Main Charscterittior Frume L0000 I Graphical Channel
| Indicator

When you open an audio stream file, the Frame view automatically opens. You
can add additional views of the same frame by selecting Add view from the
Window menu or by selecting Add view in the Upper Toolbar and selecting
Frame view from the View Type submenu.

Adding views does not allow you to compare one frame with another. In order to
do so, you must display separate View windows directly from the parent view
window. (From the View menu select Frame view). You can also display frames
in Binary or Hexadecimal as explained on page 2-9.

Lnformat
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The Frame view is a graphic representation of the elements associated with the
audio stream, one frame at atime. Each element is represented by an icon.
Double-click any of the iconsto open amore detailed view (interpreted view)
with additional information. Interpreted views provide a graphical way to look at
AC-3 audio stream elements. You can navigate through each frame in the various
element files with the Edit Toolbar.
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SI, BSI, AUX, and CRC Views. To open an interpreted view of the elements listed
below, double-click theicon in the Frame view. See the following pagesin the
Reference section for additional information:

m S| (Synchronization Information) See page 3-5
m  BS| (Bitstream Information) See page 3-5
m  AUX (Auxiliary Data) See page 3-15
m  CRC (Cyclic Redundancy Check) See page 3-16

Audio Block Views. When you double-click an Audio Block icon, the analyzer
displays several elements horizontally, representing the block’s primary syntactic
structure. These component elements are also positioned vertically, according to
information type:

®  Common information

m  Coupling channel

m  Full Bandwidth channels (FBW)

m | ow Freguency Enhancement channel (LFE)

With the Frame view active, you can select any audio block view (ABO-AB5)

either by double-clicking the desired icon in the Frame view, or by selecting it
through the View menu. You can aso add an Audio Block view using the Add
view command from the Window menu or Upper Toolbar.

In every view dealing with the audio blocks of aframe, the displacement unit is
the block. All views display the current block number (from 0 to 5).

Each block icon represents real dataread in the stream and their block represen-
tation represents the order of appearance in the frame. Read the structures from
left to right and from top to bottom.

The current frame determines the presence of icons representing the Dynamic
Range Control, the Rematrixing Flags, and the Delta Bit Allocation. The
following illustration shows the maximum expansion of the view.

MPEG Test System Dolby Digital Audio Stream Analyzer 2-7
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When the current view is an optional syntactic view such as Delta Bit Allocation,
the Next button may not find any other information of this type in the following
blocks, so the Next command may fail. In this case, terminate the search by
pressing the ESC key.

Audio Block Interpreted Views. When you double-click an Audio Block icon, the
analyzer displays an interpreted view of the MPEG elements listed below. The
display formatting changes depending on the type of data.

See the following pages in the Reference section for additional information:

m  Block Switching See page 37
m  Dither Flags See page 3—7
®  Dynamic Range Control See page 37
®  Coupling Strategy Information See page 3-8
m  Coupling Data See page 3-8
®  Rematrixing See page 3-9
m  Exponent Strategy See page 3-10
®  Exponents See page 3-10
m  Bit Allocation See page 3-12
m  DdtaBit Allocation See page 3-13
®  Dummy Data See page 3-14
®  Quantized Mantissas See page 3-15
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CRC Status

CRC Status Message. Each time you open a frame, the analyzer performs a CRC
analysis and displays the result at the bottom of the Frame view. This status
message indicates one of the following conditions:

m  Theentire current frameisvalid.
m  Thefirst 5/8 frame is valid; the remaining data may be corrupt.
m  Thelast 3/8 frameisvalid.

m Theentireframeisinvalid.

I@
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Message

Binary and Hexadecimal
View
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| | 3

The Binary and Hexadecimal views display the audio bitstream for the AC-3
syntax indicated in the Top Line of the Frame view window.

To display aBinary or Hexadecimal view, do the following:

1. Click the Add view button in the Upper Toolbar or select Add view from the
Window menu.

2. Select the type of view you want to add: Binary or Hexadecimal. If aview is
dimmed in the menu, that view is unavailable.
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Channel View  The Channel view displays the number and type of channels encoded in the
audio stream file.

Display the Channel view using the following procedure:
1. Navigatetothe First Level view for the audio file.

2. Select Add View from the Window menu (or click the Add View icon from
the upper toolbar).

3. Sdlect Channel View from the submenu, and the Channel view window is
displayed.
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From the Channel view, you can decode all or part of the audio file by right-
clicking one of the icons and selecting the appropriate option from the submenu.
After that portion of the audio file has been decoded, the Wave Editor view is
displayed. See Decoding Audio Stream Files on page 2-13.
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Wave Editor View  Immediately after you decode an audio stream file, the Wave Editor view
window is displayed. From this window you can view the decoded audio stream
waveform, play the decoded audio file, and save the audio file (or a portion of it)
asa.wav file. To listen to the decoded audio stream, you must have a sound card
installed on your computer.

B Wave Editm ¥ Decoding demmid_ 2 acd
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To display the Wave Editor window, perform one of the decoding procedures
described in Decoding Audio Stream Files on page 2-13.

NOTE. The Wave Editor view window is displayed only after the analyzer has
finished decoding an audio stream file. The editing capabilities of the Wave
Editor are limited to selecting a portion of the decoded audio stream to save or
playback.

The following list describes the elements of the Wave Editor view window.
Table 2-1 on page 2—12 describes the Wave Editor toolbar elements.

m  Thetitle bar displays the decoded file name and location.

®  The Wave Editor toolbar displays the controls you use to play, save, and
select portions of the waveform.

m  The middle and bottom sections displays the analog waveform of one or
more decoded channels.

The bottom section displays the waveforms compressed to fit the width of
the view window. If Display in framesis checked in the Options menu, the
horizontal unit of measurement is audio stream frames. If Display in
milliseconds is checked, the unit of measurement is milliseconds.
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m  The checkboxesto the left of the bottom section let you specify which two
channelsto play when you listen to the .wav file.

m  The 1/8th note indicates the position in the sound file as the decoded audio
streamis played.

m  Thetotal time (in seconds) and length (in frames) of the decoded audio fileis
indicated in the lower right of the view window.

Table 2-1: Wave Editor toolbar elements

Element Name Description

ﬂ Play Starts playing the decoded audio file.

Unless you have selected a portion of the waveform, the
complete waveform is played when you select this
command button. If a portion of the waveform is
selected, only the selected portion of the sound file is

played.
j Stop Stops playing the decoded audio file.
ﬂ Pause/Resume | Pauses and resumes playing the decoded audio file.
E Save As Saves the decoded audio file.

Unless you have selected a portion of the waveform, the
complete waveform is saved when you select this
command button. If a portion of the waveform is
selected, only the selected portion of the sound file is
saved.

ey Position Sets the position of the cursor in the bottom part of the
|:E| Wave Editor view window.

Change the position of the cursor by selecting the up
and down buttons, or by clicking in the bottom waveform
display.

— _g Selection Selects a portion of the audio file. The selected portion
of the audio file starts at the cursor position.

Change the selected portion of the waveform by
selecting the up and down buttons, or by clicking and
dragging in the bottom waveform display.

The selected portion of the waveform determines which
part of the audio file will be played and saved.
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Table 2-1: Wave Editor toolbar elements (cont.)

Element Name Description
Q, |:E| Zoom Sets a horizontal zoom factor for the upper waveform
display.

Change the zoom factor by selecting the up and down
buttons, or by moving the scroll bar.

Initially, the waveform is displayed at the highest zoom
factor.

Frames Display Sets the unit of measurement used in the Wave Editor
view window.

Set the unit used for the Wave Editor by selecting either
Display in frames or Display in milliseconds from the
Options menu. The current unit of increment has a
check mark next to it in the Options menu.

You can add another Wave Editor view window using the following procedure:
1. Ensure that the Wave Editor view window is the active view window.
2. Click the Add View command button from the Upper toolbar.

Alternatively, select Add view from the Window menu.

Decoding Audio Stream  You can decode audio streams and view the audio waveform (or waveforms)
Files  using the Wave Editor window (see Wave Editor View, beginning on page 2-11).

As part of the decoding process, a.wav fileis created for each channel encoded
in the audio stream that you choose to decode. The files for specific channels are
identified by appending the channel name and .wav to the prefix of the audio
stream file name. For instance, if the audio stream file you decode is named
ACmod3_2.ac3 (afive channel audio elementary stream file) and you decode all
channelsin the stream, the following .wav files are written to the same directory
asthe .ac3file

m  ACmod3_2 Center.wav (center channel)

m  ACmod3 2 Left.wav (left channel)

®m  ACmod3_2 LFE.wav (LFE channel)

®m  ACmod3_2 Right.wav (right channel)

®m  ACmod3 2 Surleft.wav (left surround channel)

®m  ACmod3 2 SurRight.wav (right surround channel)
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The following list describes the options available for decoding and saving audio
stream data:

All channels for the complete audio stream

All channels for a specific part of the audio stream
m  Selected channels for the complete audio stream
m  Selected channels for a specific part of the audio stream

There is more than one way to carry out each of the following procedures. Each
procedure shows only one way performing the indicated task.

Decoding a Complete Audio Stream. Decode all of the channels for a complete
audio stream using the following procedure:

1. Navigateto the First Level or Channel view window.

2. Click Separate Decoding form the Decode menu, and then select Decode
All Channels from the submenu.

The dialog box shown below is displayed.
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3. Inthe Decoding Range dialog box, click Complete.

After the audio stream is decoded, the Wave Editor window is displayed (see
page 2-11).

Decoding Part of an Audio Stream. Decode all of the channels for part of aaudio
stream using the following procedure:

1. NavigatetotheFirst Level or Channel view window.

2. Click Separate Decoding from the Decode menu, and then select Decode
All Channels from the submenu.

The dialog box shown above is displayed.
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3. Select one of the following options from the Decoding Range dialog box:

m  Partial Frames. If you select this option, enter the stop and start frames
in the text boxes to the right.

m  Partial ms. If you select this option, enter the stop and start timein
milliseconds in the text boxes to the right.

After the file has been decoded, the Wave Editor window is displayed (see
page 2-11).

Decoding Specific Channels of Audio Streams. To decode a specific channel for
part of an audio stream, use the following procedure:

1. Navigate to the Channd view window.

a. Navigate to the First Level view for the audio stream you want to
decode.

b. Select Add View from the Window menu, and then select Channel
View from the submenu.

2. Right-click the channel icon for the channel you want to decode and select
Decode from the submenu .

The dialog box shown on page 2-14 is displayed.
3. Select one of the following options from the Decoding Range dial og box:

m  Partial Frames. If you select this option, enter the stop and start frames
in the text boxes to the right.

m  Partial ms. If you select this option, enter the stop and start timein
milliseconds in the text boxes to the right.

After the file has been decoded, the Wave Editor window is displayed (see
page 2-11).
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Downmixing Audio Stream Files. Use the downmixing capability of the Dolby
Digital Audio Stream analyzer to downmix or upmix an AC-3 audio stream file.

1. From aChannd View, select Downmixing from the Decode menu. The
following dialog box is displayed.
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2. Select the output mode. The first displayed number in the Output mode
options represents the number of left, center, and right channels. The second
number represents the number of surround channels. The way in which the
analyzer downmixes (or upmixes) audio stream files corresponds to the
Dolby Digital documentation.

3. If appropriate, select whether or not to downmix the LFE channel.
4. Select the part of the stream you want to decode:

m  Part of the stream by frames. If you select this option, enter the start
and end frames in the text boxesto the right.

m  Part of the stream by milliseconds. If you select this option, enter the
start and end times (in milliseconds) in the text boxes to the right.

®  Thecomplete stream.
5. Click OK.

When the downmixing is completed, the Wave Editor is displayed (see
page 2-11).
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Graphical Views  The analyzer can plot three types of graphs: Dialog Normalization, Heavy
Compression, and Dynamic Range. The analyzer plots the item number on the
horizontal axis and the value on the vertical axis. For additional information
about these graphs, see Graphical Views beginning on page 3-16.

Adding Views  To add multiple view windows to the Application window, select Add View
using the Upper Toolbar or the Window menu, and then select the view type you
want to display. When you display anew view with this method, the Edit
Toolbar functions navigate through all added views, active or inactive.

When the active view is an interpreted view, you can add a Binary or Hexadeci-
mal view of the information displayed in the interpreted view.

To add aview using the Add View command, do the following:

1. For this example, open the Synchronization Information (Sl) view. Make
sureit is active (highlighted).

2. Click the Add view button in the Upper Toolbar, or select Add view from
the Window menu.

3. Select the view you want to add from the resulting menu. For this example,
select the Hexadecimal.

4. Usethe Edit Toolbar to navigate to Frame 5. Both views change to show the
synchronization information for Frame 5.

You may find it useful to compare interpreted views of the various audio block
components. To compare blocks, items, and frames, do the following:

1. From the Audio Block view, double-click the icon for the audio block
component that you want to analyze. This displays the interpreted view for
that component.

2. Select the Audio Block View again (make it active), and double-click the
sameicon asin step 1.

3. When the second audio block interpreted view window appears, dismiss the
Audio Block View window.

4. Usethe Edit Toolbar buttons to navigate to the desired blocks, items, and
frames. Only the active window changes, allowing you to compare the fields
and values of the various items between windows.
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The following table shows the available views:

From this view window You can display

Frame view m  Additional Frame view

m  Binary or Hexadecimal view

m  Additional Main Characteristics view
m  Channel view

Interpreted view Additional interpreted view

Binary or Hexadecimal view

Binary or Hexadecimal view Interpreted view of the syntax

Binary or Hexadecimal view

Additional Frame view

Binary or Hexadecimal view
Additional Main Characteristics view
Channel view

Main Characteristics

Frame view

Binary or Hexadecimal view
Main Characteristics view
Additional Channel view

Channel view

Wave Editor view Additional Wave Editor view

Using Menus

The analyzer menus allow you to execute commands and access the main
syntactic views. You can use the keyboard or mouse to access the analyzer
menus. You can also use the Upper Toolbar buttons as shortcuts to some menu
selections.

Using the Keyboard. To open a menu, press and hold the ALT key while you
press the underlined letter in the menu name. For example, to open the File
menu, press and hold the ALT key while you press F. To select acommand after
you open a menu, press the underlined letter in the command name, or use the
arrow keysto highlight the command and then press ENTER. To close a menu,
press the ESC key.

Using the Mouse. To open a menu, click the menu name in the Menu Bar. To
select acommand from an open menu, click the command name. To close a
menu, click outside the menu.

Using the Upper Toolbar. Click anicon in the Upper Toolbar to open the
associated submenu or to execute the associated command.
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Table 2—2 describes each of the menu selections.

Table 2-2: Menu selections

Menu Selection Description

File Open Displays the Open dialog box to identify the existing
audio stream file you want to view. Identical to the
Open button on the Upper Toolbar.

Close Closes the active audio stream.

Save as Displays the Audio Stream Saving dialog box to
specify how much of the stream you want to save.
After you select OK, a standard Save As dialog box
displays. Same as the Save as button on the Upper
Toolbar.

Print Displays a standard Print dialog box to print the
active view window.

Printer setup Displays the Page Setup dialog box from which you
specify the paper size, orientation, and page
margins. The dialog box also provides access to
printer options.

Exit Ends the session and closes the Dolby Digital Audio
Stream Analyzer application.

Edit Next Item Displays the next item in the audio stream.

Previous Item Displays the previous item in the audio stream.

First ltem Displays the first item in the audio stream.

Last Item Displays the last item in the audio stream.

Goto Displays the specified item in the audio stream.

Number of ltems Calculates the number of items in the active view
and displays the number in the upper portion of the
active view window.

Next error Displays the next item in the audio stream that
contains an error.

View Main Characteristics Opens a Main Characteristics Frame view window

of the audio stream indicated in the Title Bar.

Frame view Opens a Frame view of the audio stream indicated
in the Title Bar.

Sl View Opens a Synchronization Information view. Same as
double-clicking on the Sl icon in the Frame view.

BSI View Opens the Bit Stream Information view. Same as

double-clicking on the BSI icon in the Frame view.
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Table 2-2: Menu selections (cont.)

Menu

Selection

Description

Audio Block View

Displays a submenu of Audio Blocks 0 through 5.
Selecting any block opens the corresponding Audio
Block view. Same as double-clicking any of the
Audio Block icons (AB0-ABS5) in the Frame view.

Auxiliary Data View

Opens the Auxiliary Data View. Same as double-
clicking on the AUX icon in the Frame view.

CRC View

Opens the CRC (error checking) view. Same as
double-clicking on the CRC icon in the Frame view.

Analysis

Syntactic

Performs a Syntactic analysis on the audio stream
indicated in the Title Bar of the secondary window.

Semantic

Performs a Semantic analysis on the audio stream
indicated in the Title Bar of the primary window.

Automatic

Performs the analyses you selected in the Options
menu for Automatic Analysis.

Decoding

Downmix

Displays the Downmixing dialog box, from which
you select the mode in which you want to downmix
(or upmix) an audio stream file.

Separate Decoding

Displays a submenu allowing you to specify which
channel you want to decode (the list of available
channels depends on the number and type of
channels encoded in the active file).

Stream Summary

Generates a textual stream summary.

Graph

Displays a submenu allowing you to select from
three graphical displays: the Dialog Normalization
graph, the Heavy Compression graph, and the
Dynamic Range graph.

Options

Base

Displays the Base dialog box to set the numeric
base (decimal or hexadecimal) of the values
displayed in the interpreted views.

Font

Displays the Font dialog box to set the type,
typeface, and size of the font used for most of the
views windows. The Binary and Hexadecimal view
windows are not affected by the font selection.

Interpretation

Displays the Interpreted view option dialog box to
display either the length or position of the field in the
bitstream. This information is displayed in
interpreted views and available only in Linear
format.

Output Message in File

Automatically saves analyses results error
messages to a file. You can specify the path using
the Directories command.

2-20
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Table 2-2: Menu selections (cont.)

Menu Selection

Description

Directories

Sets the default path for saving messages to file
and for saving and loading configuration files
(Configuration Directory).

Automatic Analysis

Opens a dialog box to select the analyses
performed (Syntactic, Semantic, or both) when you
select Automatic from the Analysis menu.

Read Configuration

Displays the Read Configuration dialog box to
specify which previously saved configuration file
(*.acf) to load into the current analyzer session.

Display in Frames

Sets the unit of measure to frames in the Wave
Editor

Display in Milliseconds

Sets the unit of measure to milliseconds in the
Wave Editor

Save Configuration

Displays the Save Configuration dialog box to save
the current analyzer configuration to file (*.acf). You
can transfer the file to another system or reload it at
a later time.

Set Default Configuration

Loads the default configuration file.

Window Cascade

Displays the open view windows on top of one
another, enlarging the Main Characteristics window
if necessary.

Tile

Fits the open view windows to the application
window.

Arrange Icons

Arranges all minimized windows from left to right
across the bottom of the application window.

Close view

Closes the active audio stream file.

Close all

Closes all view windows.

Add view

Opens a submenu to create an additional view of
the current data. The submenu changes depending
on your selection. Same as the Add View button on
the Upper Toolbar.

Help Contents

Opens the Dolby Digital Audio Stream Analyzer
Online Help. Select an analyzer help topic or click
on a tab to the view the index or specify a search
topic.

Using help

Opens the Windows Online Help window. Select a
Windows help topic or click on a tab to the view the
index or specify a search topic.

About Audace

Displays the analyzer version number and copyright
information.
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Audio Stream Analysis

This section explains how to open, decode, analyze, save, and print audio stream
files.

Extracting an Audio  To extract and analyze an audio elementary stream encoded in atransport stream
Elementary Stream froma  file, use the following procedure:

Transport Stream 1. ldentify the audio stream PID for the packets of interest. If necessary,

examine the transport stream first with the MTS 300 MPEG-2 DVB/ATSC
System Analyzer (Deferred-Time Analyzer application).

2. Select Open from the File menu.
3. Select the appropriate file from the Open dialog box.

4. Enter the PID of the packets that contain the audio stream.

NOTE. If you have the Tektronix MTS300 MPEG-2 DVB/ATSC System Analyzer,
you can open the Dolby Digital Audio Stream Analyzer to analyze Dolby
elementary streams. From the Deferred-Time Analyzer Hierarchic View,
right-click the Dolby audio icon and select AC-3 Stream Analyzer from the
pop-up menu.

Saving Audio Stream Files. You can save AC-3 audio stream files as * . AC3 files.
To save dl or part of an audio stream file, use the following procedure:

1. Open an AC-3 audio stream file or other file containing an AC-3 audio
stream (see Audio Stream File Types on page 1-1).

2. Make sure that the Frame view is active.

3. Select Save as from the File menu or click the Save As button on the Upper
Toolbar.
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4. Inthe Audio Stream Saving dialog box, specify what portion of the stream
you want to save by selecting one of the following options:

m  All the audio stream. This option is the default for storing encoded
streams and will save the complete audio stream.

m  Fromframe. This option allows you to save a specific portion of the
audio stream. Enter the starting frame in the From Frame text box and
the length of the frame in the length text box.

®  From milliseconds. This option allows you to save a specific portion of
the audio stream. Indicate the starting time in the From millisecond text
box and number of the milliseconds in the duration text box.

5. Select the number of times you want to save the audio data in the Repetition
Count text box, and then click OK. For each repetition greater than one, the
audio stream or the selected portion will be appended to the first repetition.
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Analyzing Audio Streams

2-24

6. You are prompted for the audio stream file name with the following dialog
box.
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7. Select or type the file name and extension, and then select OK.

You can analyze audio streams for errorsin the following ways:

m  Syntactic Analysis. Search for errorsin the value(s) of a structure.
®  Semantic Analysis. Search for errors in the MPEG structure.

m  CRC Check. Search for errorsin transmission or decoding.

m  Automatic Analysis. Perform a series of analyses of an entire stream.

Syntactic Analysis. Syntactic analysis detects when afield has a value disallowed
by the Dolby AC-3 standard, independently of any other field (typically a bad
frame header). Some fields can have a reserved value, which could make some
decoders crash. When no default value is defined in the standard, areserved
valueis considered a syntax error and will generate an error message.

Syntactic analysis is available when the active view contains syntactical
analyzable material (for example, the Delta Bit Allocation view). Otherwise, the
menu command is unavailable, for example, when the Main Characteristics view
isactive.

The analyzer can perform syntactic analyses on a specific MPEG2 AC-3 audio
stream syntax or on the complete stream.

To analyze a specific syntax, do the following:

1. Display the interpreted view window for the syntax you want to check. For
example, in the Frame view, double-click on the BSI icon to analyze the Bit
Stream Information syntax.
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2. To provide a complete inventory of each incorrect field, select Syntactic
from the Analysis menu. The analyzer performs syntactic analysis on the
open window. The frame number in the Top Line of the interpreted view
cyclesthrough the frames of the audio stream to indicate that the analysisis
being performed. If you want to stop the analysis, press ESC. Detected
syntax errors are displayed in a Message for... window.

3. Todisplay oneerror at atime, select Next error in the Edit Toolbar display.

4. Inthedisplayed Sl or BSI view, the errors are displayed in red. Double-click
on the error to display an explanation.

To analyze the entire stream, perform an automatic analysis with the Syntactic
analysis option checked (see Automatic Analysis below).

Semantic Analysis. Semantic analysis checks the coherence of al AC-3 parame-
ters asindicated by the standard. You can perform semantic analyses only from
the Frame view.

To perform a semantic analysis, use the following procedure:
1. Navigateto the Frame view.
2. Select Semantic from the Analysis menu.

3. Theanalyzer performs a semantic analysis of the entire stream and reports
any errorsin an error message window.

4. Double-click an error message to display the interpreted view of the element
in error.

To analyze the entire stream, perform an automatic analysis with the syntactic
analysis option checked (see Automatic Analysis below).

Automatic Analysis. You can use the Automatic Analysis function to perform
syntactic analysis, semantic analysis, or both. This function is only available
when the Frame view is active.

To perform an automatic analysis, use the following procedure:

1. Select which analyses to perform:
a. Select Automatic analysis from the Options menu.
b. Intheresulting dialog box, select Syntactic, Semantic, or both types.
c. Click OK.

2. Besurethat the Frame view is active.

3. Select Automatic from the Analysis menu.
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Decoding Audio Streams

2-26

4. Theanayzer performs the analyses that were selected in the Options menu.
If Syntactic is selected, a syntactic analysisis performed on the complete
audio stream.

5. A message window displays the results of the analysis. If the analyzer
detects errors, Errors appears in the right column. Double-click the word
Errorsto display the error message window.
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CRC Error Check. CRC information is displayed in two ways:

m  Each timeyou open aframe, the analyzer performs a CRC analysis and
displays the result at the bottom of the Frame view. For more information
about this display, see Frame View on page 2-9.

®  The AC-3 stream contains two CRC words per frame. You will find CRC1
in the results of the first five-eights of the frame; CRC2 occursin the results
of the last three-eights of the frame. For an interpreted view of CRC1,
double-click the Sl icon to open the CRC view. For an interpreted view of
CRC2, double-click the CRC icon to open the CRC view.

For more information about this display, see Cyclic Redundancy Check on
page 3-16.

You can decode an audio stream and view the audio waveform using graphical
views. See the following pages in the Reference section for additional informa-
tion:

m  Dialog Normalization graph See page 3-16
®  Heavy Compression graph See page 3-17
®  Dynamic Range graph See page 3-17

To generate a stream summary, use the Stream Summary command from the
Decode menu. For more information, see Sream Summary on page 3-17.
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Printing Audio Stream  You can print any of the view windows except the Main Characteristics view. To
Data  print theinformation displayed in aview window, use the following procedure:

1. Specify the page layout by selecting Printer setup from the File menu.
Make appropriate selections for paper size and source, orientation, and
margins from the Page Setup dialog box.

2. Specify the printer connections by selecting the Printer command button,
and then making the appropriate printer and printer properties selections (see
your Windows documentation).

3. Return to the view window you want to print and select Print from the File
menul.

4. Inthe Print dialog box, make selections and print the contents of the active
view window.

NOTE. You may need to change the font and page marginsto print all the
information displayed in some of the interpreted view windows.

Loading a Configuration  You can load a previously saved configuration file (.acf file) into the current
File  analyzer session by selecting the Read configuration command from the
Options menu. This operation will affect the base, font, and interpretation
parameters.
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This section provides detailed information on the Dolby Digital Audio Stream
Analyzer. and is organized into the following subsections:

Binary and Hexadecimal Views. Describes how you can use these views to
display and interpret audio stream data.

Interpreted View Displays. Describes how to interpret tabular and linear
display formats.

Interpreted Frame Views. Describes how to open an interpreted view of any
element in the Frame view.

Graphical Views. Describes how to generate normalization, compression,
and dynamic range graphs.

Error Messages. Describes how to interpret the syntactic and semantic
analyses error reports.

Configure Analyzer Parameters. Describes the Options menu selections.

Binary and Hexadecimal Views

The Binary and Hexadecimal windows display the audio bitstream for the MPEG
element indicated in the top line of the interpreted view window.

Use one of the following techniques to display aBinary or Hexadecimal view:

From an interpreted view, click the Add view Toolbar button, and then select
either Binary or Hexadecimal from the submenu.

From an interpreted view, select Add view from the Window menu, and then
select either Binary or Hexadecimal from the submenu.

The Edit Toolbar is available for both views, so you can step through the binary
or hexadecimal information for other frames. When you select Next error, the
analyzer looks for syntactic errors and not semantic errors.
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Interpreted View Displays

3-2

These displays allow you to interpret the values of the various AC-3 elements.
Two types of displays are available: tabular and linear. Both displays are
interactive, allowing you to determine which signal you are viewing when you
examine the syntax.

Tabular Display. Tabular displays are interpreted views that present the extracted
information in tabular format, such as the following view.
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In addition to the information common to all interpreted views, tabular views
have the following unique features:

m [nformation is presented in table format.

® Row and column headings provide access to descriptions of the displayed
syntax.

m  Datadisplayed in the cellsis one of two types: actual valuesfor AC-3
parameters or indices for a set of values from the standard.

®  Red vauesindicate syntax errors.

You can double-click arow or column heading to display a description of the
contents. You can aso double-click a cell to interpret its data. To display datain
decimal or hexadecimal format, press the F2 function key.

When you double-click acell or heading, a message box appears. The Title Bar
of the message box indicates the specific syntax displayed. You can position the
box anywhere within the view window by clicking and dragging the Title Bar of
the box. Click anywhere outside of the box to dismissit.
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Linear Display. Linear displays are interpreted views that present the extracted
information in a series of rectangles, such as the following view.
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In addition to the information common to all interpreted views, linear views have
the following features:

m | arge rectangles display parameter names. You can double-click alarge
rectangle to display a message box containing the parameter description. You
can move this message box anywhere within the view window by clicking
and dragging the Title Bar of the box. Click anywhere outside the box to
dismissit.

m  Shaded large rectangles denote important AC-3 parameters.

®  Small rectangles display the parameter value. You can double-click a small
rectangle to display a message box containing an interpretation of the
displayed value. Click anywhere outside the displayed message box to
dismissit.

m  Valuesdisplayed in red indicate syntax errors.

You can display parameter values in decimal or hexadecimal format. To switch
between the two, press the F2 function key. Alternatively, select Base from the
Options menu, and then make the selection from the dialog box that is displayed.

Linear displays can indicate the position or length of a parameter in the
bitstream. When enabled, thisinformation appears below the small rectangles.
You can determine which type of information to display, if any, using the
following procedure:

1. Select Interpretation from the Options menu.
2. Select Position or Length, or deselect both options.

m  Position indicates the position in the bitstream of the first bit of the
parameter. Position isrelative to the first bit in the displayed el ement.

m  Lengthisthelength in bits of the parameter.
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Each time you start a new session, the analyzer uses the Interpretation option
selected from the previous session. The default Interpretation option displays
neither length nor position information.

Using the Toolbar to Navigate .You can use the Edit toolbar to navigate through
the elements of an audio stream file. (See Edit Toolbar on page 2-2.) In the
Frame interpreted view, the pp button takes you to the displayed element in the
next frame. In an Audio Block view, the p button takes you to the next item or
block.

In the interpreted view, the analyzer looks for syntactic errors (not semantic
errors) when you click the Next error button in the Edit toolbar. (The Edit
toolbar isinactivein the Frame view.) If you select Next error while the CRC
interpreted view is displayed, the analyzer displays the next detected CRC error.

Interpreted Frame Views

To open an interpreted view of any element in the Frame view, double-click the
icon of interest. Double-click any resulting cell to read an interpretation of the
data for that cell.
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Synchronization ~ Double-click the Sl icon from the Frame view to display a graphical representa-
Information (SI) View  tion of the Synchronization Information. This view uses alinear display.
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Sy hmrization [réoametion Frure: 1 - Poeitiom - 0k - Tiese : 0000000 5
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ww ][ ] ‘
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Binary Stream Information ~ Double-click the BSI icon from the Frame view to display a graphical represen-
(BSI) View tation of the Binary Stream Information. This view uses alinear display.
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The BSI view displays several fields of information, depending on the mode.
Optional field indicators (like ComprE, AudProdl E) appear in white on the
screen. Datafound in the additional field cannot be displayed, you must click the
dataareato open araw view window.

Double-clicking the large rectangle identifies the field data. (The format
displayed depends on the frame from which you accessed the Auxiliary Data
interpreted view.) Double-clicking the small rectangle displays the message Bit
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3-6

Audio Block Views

value. In order To use the Next error button on the Edit toolbar, display the
bitstream first by double-clicking on the large rectangle.

Double-click an Audio Block icon (ABO — AB5) from the Frame view to display
the Audio Block view.

reliciizstic B Sisa Al hmdioy  Eroe Sk
lnfarrat  lafarraton Hicckr dain

Double-click an Audio Block view icon to display an interpreted view window
of detailed information for the current frame. Double-click any resulting cell to
read an interpretation of the data for that cell.
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The following section discusses the individual Audio Block interpreted views.
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Block Switching View. This view displays a block switching flag for each full
bandwidth channel (a maximum of five channels). These flags indicate whether
the current audio block was split into two sub-blocks during transformation from
the time domain into the frequency domain.

The following AC-3 dataiis displayed:
m  BlockSw (for each full bandwidth channel)

Bk frk] | Bk 0 - Tt 1- Frstees 1 - Postiion : Oy - T : 000000 #

oH L Corter Fight Dulelt | Sefight

BlESwich 1 1 [ [ 1

1] | _'|:I

Dither Flags View. This view displays a dither flag for each full bandwidth
channel (a maximum of five channels).

The following AC-3 datais displayed:
m  DithFlg (for each full bandwidth channel)

| CathFlaglck] | Bl D - [tews L~ Frara 1 - Femthan - 0% - Tome - 0 000N ¢ =
5| L=hi Crnber Right Smlei SuFlight
DiikFlagf=5] 1} 1]

. . of

Dynamic Range Control View. This view displays the current frame fields; datais
common to al channels. These fields may aso be traced in the Dynamic Range
graph (see page 3-17), in which case the unit is ablock instead of aframe.

The following AC-3 dataiis displayed:
®  DynRngE
m  DynRng

MPEG Test System Dolby Digital Audio Stream Analyzer 3-7



Reference

®  DynRngE
®  DynRng2

A Dinamic Fasge Cantiod

| Chymaroe rugs I Eiocie D - [twew 1- Fourms L - Passhions : 0% - T : 0 000000 & -
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Coupling Strategy Info View. This view displays coupling strategy and channel
data for each full bandwidth channel.

The following AC-3 dataiis displayed:

. CplSrE

= CplinU

m  ChinCpl (for each channel)

m  ChsFIginU

m  CplBegF

m  CplEndF

m  CplBndStrc (for each coupling frequency sub-band)

g ol mde ] Bdeci 1 - i 3 Pt | - Pt 0 b - Tl - 08 DN :-!
e EI LA | == | Tk | Salehi | aial | [CplieF | [Cpliad
[ D P e e B e B e [
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al | ﬂJ

Coupling Data View. This view displays coupling channel data for each full
bandwidth channel. In the upper array of this view, the length of the fields or the
relative position to the beginning of the syntactic portion is given in the field
interpretation (not shown).
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The following AC-3 datais displayed:
m  CplCoE and MstrCplCo (for each channel)
m  CplCoE[ch][bnd] (coupling coordinates exponent). Represented in a

two-dimension array, up to 18 bands are displayed; unused bands are crossed

out.

m  CplCoMant[ch][bnd] (coupling coordinates mantissa). Represented in a

two-dimension array, up to 18 bands are displayed; unused bands are crossed

out.

m  PhsFlg (for each coupling band up to 18)

A1

Rematrixing View. This view displays data about full bandwidth channels only.
The following AC-3 datais displayed:

m  RematSr. If Rematr ison, the array of rematrixing flagsis displayed

(RematFIg[ch]).

o
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0
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Exponent Strategy View. This view displays the following AC-3 data:
m  CplExpStrat (reuse, D15, D25, D45)

m  chexpstr (for each channel)

m | feExpSr

m  ChBwCod[ch] (channel bandwidth code)

B i T Y I ek [ - [iew 55 P 11 - Pomiion - 141718 b . Tone - 228 NN ¢

PRl '“'\_‘_\u‘:_r Lait Carim Baght Sarlait Sorftgh
| cempe=ih] 1 1 1
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L
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Exponents View. There are three exponents views; one for each channel type
listed along the left side of the Audio Block view window. Icons for one or more
of these channels appearsin the Audio Block view.

Exponents for the Coupling Channdl. This view displays the following AC-3
data:

m  CplAbsExp (coupling absolute exponent)

m  CplExps (for each group of three exponent values for the coupling channel)

| Expesawie B lhe Conpleg el | Bhack 0 Praws |0 - Fostion : 141030 - T T8 00000 o

|.—m 0 1 F| ) a ] 3 A 7 ] [ ]
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Exponents for the Full Bandwidth Channel(s). This view displays the following
AC-3 data:

m  Expg ch][0] (absolute exponent values)

m  Expgch][grp] (values of each group for the other channels: 85 columns)

m  Gainrng[ch] (channel gain range code)

[ Brpamatn for the Poll Bard Wtk Charsalt | Biock (1 - Frune 2- Farbion : 1182 - Taxa - 51000000
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Exponents for the LFE channel. This view displays the following AC-3 data:
m | feExpg 0] (absoluteinitial exponent)
m  LfeExpg gr] (values of each group for the LFE channel gr)

| Eqpanis far e LFE chanral Blocle D - Fraeva 21540 7964 - Poedion - 3001 193 b - Torma - SPES6 000000 0

unaﬁ LitExps | | Losiape

MPEG Test System Dolby Digital Audio Stream Analyzer 3-11



Reference

3-12

B
[
[

it Allocation View. This view displays the following AC-3 data:
baie, SDcyCod, FDcyCod, SGainCo, DbPBCo, FloorCod, SrOffstE
CSrOffst
FShrOffst
CplFSrOffst, CplFGainCod
FSrOffst and FGaincod (for each channel)
LfeFShrOffst, LfeFGainCod
CplLeakE, CplFleak, CplS_eak
DetBAIE (Delta Bit Allocation Information )

Bl alkwalion Bk (] - [1em 55 Foting 10~ Fediish | LE1ZE N - Time | JEE000000 3
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Delta Bit Allocation View. There are three types of Delta Bit Allocation views.
Depending on the audio stream file, one or more of these icons may appear in the
Audio Block view.

Common Delta Bit Allocation. This view displays the following AC-3 data:
m  CplDetBAE
m  DeltBAE[ch]

::I.unn:-n Dl Bil Allocalion

I Exisfarce af Dislts bt alicewtion mdamesdion | Flock - Frarss 1 « Postion - 0 Torss - 0 (00000 g
“\_\n:d Left Cexler Bight l Sulef | Subght |
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Delta Bit Allocation for the Coupling Channel. This view displays the following
AC-3 data

= CplDetNSeg

m  CplDetOffst[ seg
m  CplDetLen[seqg]
m  CplDetBA[ seg]

ﬂ Se  Seg Seg Seg Seg
CplDi ATt 14 17 17 =
| L .

CplDeLen 11 f

=

0

CpllelBA q 4 G 0

4 | "
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Delta Bit Allocation Information for FBW Channel(s). This view displays the
following AC-3 data for each full bandwidth channel:

= DeltNSeg[ch]
m  DeltOffst[ ch] [seg]
m  DeltLen[ch][seg]
=  DeltBA[ch][seg]
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Dummy Data View. Dummy datais common to all channels. Thisview displays
the following AC-3 data:

m SipLE
m SkipL
= SipFld

EI Dismimy Daka

JkipLE Block O - [tem 55- Frame 10 - Posttica. : 16128 b - T : 258000000 =
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Quantized Mantissas View. The mantissaview is considered a common view
because the channel order is standard: full bandwidth coupled channels, followed
by the coupling channel and full bandwidth non-coupled channels, and finally,
the LFE channel. There isamatrix for each channel type and a separate L FE
mantissa view. Order of appearance in the stream is respected:

This view displays the following AC-3 data:

m  ChMant[ch][bin] (full bandwidth coupled channels)

m  CplMant[bin] (coupling channel)

m  ChMant[ch][bin] (full bandwidth non-coupled channels)

m | feMant[bin]

Auxiliary Data (AUX) View  Double-click the AUX icon in the Frame view to display a graphical representa-
tion of the auxiliary data view. This view uses atabular display.

. funillary Data View -> ecl.acd X
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Cyclic Redundancy Check

(CRC) View

Graphical Views

3-16

Dialog Normalization
Graph

Double-click the CRC icon from the Frame view to display a graphical
representation of the CRC error syntax. This view uses alinear display.

EA|CRC View -> ecl.ac3 =] E3

| CRC-Error Detection Ciode | Frarae 1 - Position : 0'b - Tirae : 0.000000 s il

CRCEY CRC-Error Detection

Clode

| o 40230

-

1] | v .

The small rectangle in the CRC error interpreted view displays the CRC value.
Red valuesindicate errors. Display other CRC errors by selecting the Next error
button in the Edit toolbar.

You can plot the following types of graphs with the Dolby Digital Audio Stream
Analyzer: Dialog Normalization, Heavy Compression, Dynamic Range. The
analyzer plots the stream element field values on the vertical axis and their
corresponding frame numbers on the horizontal axis. If you need to abort during
the graphing process, press the ESC key.

After the analyzer plots the graph, use the Edit Toolbar to navigate through the
blocks, items, and frames.

This graph is available only from the Frame view.
To generate the Dialog Normalization graph, do the following:
1. Besurethat the Frame view is active.

2. From the Decode submenu select Graph; then select Dialog Normalization
from the submenu.

3. Enter anumber to specify at which frame to start the graph.
4. Enter the number of framesto plot.

5. Click OK. The displayed graph shows the frame numbers you specified on
the horizonta (X) axis and the dialog normalization values on the vertical
(Y) axis. Interpreted values are represented in decibels.
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Heavy Compression  Thisgraph is available only from the Frame view.

Graph

1
2.

To generate the Heavy Compression graph, do the following:

Be sure that the Frame view is active.

From the Decode menu select Graph; then select Heavy Compression from
the submenu.

Enter a number to specify at which frame you want the graph to start.
Enter the number of framesto plot.

Click OK. The displayed graph shows the frame numbers you specified on
the horizonta (X) axis and the heavy compression values on the vertical (Y)
axis. Interpreted values are represented in decibels.

Dynamic Range Graph  Thisgraph is available only from the Audio Block view.

To generate the Dynamic Range graph, do the following:

1
2.

Be sure that the Audio Block view is active.

From the Decode menu select Graph; then select Dynamic Range from the
submenu.

Enter a number to specify at which frame you want the graph to start.
Enter the number of framesto plot.

Click OK. The displayed graph shows the frame numbers you specified on
the horizontal (X) axis and the dynamic range values on the vertical (Y) axis.
Interpreted values are represented in decibels.

Stream Summary To generate a stream summary, be sure the Frame view is active, and then select
the Stream Summary command from the Decode menu. The displayed
information (such as version number, sample frequency, and type) is the same for
all successive frames until new information appears.
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For example, in the following illustration the displayed information is the same
for frames 1 through 312.
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Error Messages

When you perform a syntactic or semantic analysis, the analyzer generates an
error report if it finds any incorrect fields.

To display error messages in the interpreted view, click the Next error icon on
the Edit toolbar. Thiswill advance through all the error messages, one at atime.
The error values are displayed in red. You can double-click the value to display
an explanation of the error.

Error Reports  Each linein the error report contains the following information:
®m  The frame number
®m  The block number
m  Thelevel of error
m  Thetype of error (semantic or syntactic) in the case of Automatic analysis

m  The name of the error (such as CRC error or synchronization error)

Saving Error Messagesto  To save error messages to afile, select Error messages from the Options menu.
aLOG File  For additional information, see page 3-21.
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Configure Analyzer Parameters

Saving and Loading
Configuration Files

You can configure several analyzer parameters. You can aso save the configura:
tions and load them again (or transfer them to another analyzer), and you can
reset the parameters to default conditions.

You can specify which analyses to perform when you select Automatic from the
Analysis menu. You can also set the default directories that will be used when
saving error messages to a file and when saving and loading configuration files.

NOTE. The Options menu selections apply to the analyzer and not the audio
streams displayed. Consequently, when an audio stream is opened, the
information displayed reflects the current analyzer configuration. When you
begin a new session, the analyzer 1oads the configuration options used during
the previous session, saved when you exited.

You can save the current analyzer settings to a configuration file that you can
transfer to another system or reload at a later time.

Save. To save the configuration to a (*.acf) file, do the following:

1. Usethe Options menu to select the desired Base, Font, and Interpretation
settings.

Menu item Description

Base Use this selection to determine how the interpreted views display the audio
elementary stream data. The analyzer can display data in either decimal or
hexadecimal base. You can enter values only in decimal base.

Font Use this selection to determine which font is in use in some analyzer view
windows. The Main Characteristics, Binary and Hexadecimal view windows
use a fixed font and are not affected by the font selection.

Interpretation This selection allows you to display the length or the position of a field in the
bitstream. This information is only available in linear display view windows.

Position indicates the position in the bitstream of the first bit of the field.
Position is relative to the to the first bit in the displayed structure.

Length is the length of the field in bits.
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3-20

Setting the Default
Configuration

2. Select Save configuration from the Options menu.

3. Select the desired path and enter afile name for the configuration file. You
can also select an existing configuration file to write over.

4. Click Save. The .acf suffix will be added automatically.

Load. To load a configuration file, do the following:

1. Select Read configuration from the Options menu.

2. Select the configuration file that you want to load.

3. Click Save. The analyzer settings will be reset to the saved settings.

Set Default Directories. To assign a default directory for saving and retrieving
configuration files, do the following:

1. Select Directories from the Options menu.

2. Under Configuration Directory, enter the path that you want to use when
saving an loading configuration files.

3. Click OK.

To reset the configuration parameters to the defaults, select Set default
configuration from the Options menu and click Yesin the dialog box. The
analyzer uses the defaults listed in the table bel ow.

Menu item Default setting

Base Decimal

Font Times New Roman, Regular style (no italics or bold), 9 point size
Interpretation No length or position display selected
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Saving Error Messagesto  You can set the analyzer to automatically save error messagesin afile.
aFile . .
To set the Default Directory, do the following:
1. Select Directories from the Options menu.

2. Under Message directory, enter the path to the directory where you want the
error message file stored.

To save error messages, do the following:
1. Select Output message in file from the Options menu.

2. Perform an analysis. If the analyzer finds errors, it creates an error message
file (*.log) in the directory you specified. Where * is the name of the AC-3
file.

To open an error message file, navigate in Windows to the specified directory
and locate the *.log file. For example, the error file created is called <xxx>.log.
Open the file in aword processing program, such as WordPad.

MPEG Test System Dolby Digital Audio Stream Analyzer 3-21



Reference

3-22 MPEG Test System Dolby Digital Audio Stream Analyzer



Index






Index
Symbols

AC3file, 1-1
.acf file, 3-19
Jogfile, 3-21
PRGfile, 1-1
.TRPfile, 1-2
VOB file, 1-1

A

Absoluteinitial exponent, 3-11
AC-3
displayed signal
bitrate, 2-5
copyright, 2-5
number of channels, 2-5
sampling frequency, 2-5
service type, 2-5
saving files, 2-22
AC-3 standard, version of, 2-5
Add view, 2-6, 2-17, 3-1
channel view, 2-15
example exercise, 2-17
table of available views, 2-18
Address, Tektronix, iv
Analysis
automatic, 2-25
CRC, 2-26
menu, 2-20
of audio stream files, 2-24
semantic, 2-25
syntactic, 224
type of, 1-1
Anayzer
configure parameters, 3-19
quit, 1-3
start up, 1-3
Application
exit, 1-3
start up, 1-3
window, 2-1
Audio block
icon, 2—7, 2-8, 3-6
interpreted view, 2-8
view, 2—7, 3-6
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Audio stream
downmixing, 2-16
extract file from transport stream, 2—22
fileanalysis, 2-24
file decode, 2-26
viewing, 24
Audio streams, decoding, 2-13, 2-14
Automatic analysis, 2-25
AUX icon, 3-15
Auxiliary Dataview, 3-15

B

Bar
edit tool, 2-2, 34
menu, 2-2
status, 2-2
title, 2-2, 2-3
upper tool, 2-2
Binary Stream Information (BSI) view, 3-5
Binary view, 2-9, 3-1
Bit Allocation view, 3-12
Bitrate, of AC-3 display, 2-5
Block number, of audio blocks, 2—7
Block Switching view, 3-7
BSl icon, 3-5
Buttons
edit toolbar, 2-2
upper toolbar, 2-2
Wave Editor toolbar, 2—12

C

Channel gain range code, 3-11
Channel view, 2-10
Close
all windows, 1-3
view window, 1-3
Code, channel gain range, 3-11
Common DeltaBit Allocation Information view, 313
Common information, in audio block view, 2—7
Configuration
file
load, 3-19
save, 3-19
load previousfile, 2-27
preserve, 1-3
set default, 3-20
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Configure analyzer parameters, 3-19
Contacting Tektronix, iv
Copyright, of AC-3 displayed signal, 2-5
Coupling

absolute exponent, 3-10

band flag, 3-9

coordinates exponent, 3-9

coordinates mantissa, 3-9
Coupling Channel

delta bit allocation view, 3-13

exponent view, 3-10

in audio block view, 2—7
Coupling Data view, 3-8
Coupling Strategy view, 3-8
CRC

check, 2-26

icon, 3-16

status message, 2-9

view, 3-16

Cyclic Redundancy Check (CRC), 226, 3-16

D

Decode, audio stream file, 2—26

Decoded view of audio streams, Wave Editor, 2—11

Decoding an audio stream, 2-13, 2-14
Decoding menu, 2-20
Deltabit alocation information, 3-12
for FBW channelsview, 3-14
for the coupling channel view, 3-13
Delta Bit Allocation view, 3-13
Diaog normalization, graph, 2-17, 3-16
Directory, set default, 3-20
Dither Flags view, 3—7
downmixing, 2-16
Dummy Dataview, 3-14
Dynamic Range Control view, 3—7
Dynamic Range graph, 2-17, 3-17

E

Edit
menu, 2-19
toolbar, 2-2, 34
Error
message, 3-18
savetofile, 3-18, 3-21
report, 3-18

Index-2

Exit, application, 1-3
Exponent
absoluteinitial, 3-11
coupling absolute, 3-10
coupling coordinates, 3-9
Exponent Strategy view, 3-10
Exponents for the Specified Channel view, 3-10
Extract elementary stream, 2—-22
using Deferred-Time Analyzer, 2-22

F

File
Jog, 3-21
format, 1-1
menu, 2-19
open, 14
open error message, 3-21
save, 2-22
First-time operation, iii
Flag
coupling band, 3-9
rematrixing, 3-9
Format
of file, 1-1
table, 3-2
Frame number indicator, 24
Frame View, 2-6, 34
Frame view, CRC status message, 29
Full Bandwidth Channels
exponents view, 3-11
in audio block view, 2—7

G

Graph
dialog normalization, 2-17, 3-16
dynamic range, 2-17, 3-17
heavy compression, 2-17, 3-17
Graphical Channel Indicator, 2-5
Graphical view, 2-17, 3-16

H

Hardware, installation, iii

Heavy Compression graph, 2-17, 3-17
Help menu, 2-21

Hexadecimal view, 2-9, 3-1
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Icon
audio block, 2—7, 2-8, 3-6
AUX, 3-15
BSI, 3-5
CRC, 3-16
edit toolbar, 2-2
Sl, 35
speaker, 2-10
upper toolbar, 2—2
Icons, Wave Editor toolbar, 2-12
Indicator
frame number, 2—4
graphical channel, 2-5
Install
hardware, iii
password, 1-2
software, 1-2
Interpretation command, (Option menu), 3-3
Interpreted view, 2-6, 3-2
of audio block, 2-8

L

LFE Exponents view, 3-11
Linear display, 3-3
length, 3-3
position, 3-3
listening to .wav files, 2-11
Load configuration file, 2-27, 3-19
Low Frequency Enhancement Channel information, in
audio block view, 2—7
Lower toolbar, 2-2

M

Main Characteristics view, 24

graphical channel indicator, 2-5
Mantissa, coupling coordinates, 3-9
Menu

analysis, 2-20

bar, 2-2

decoding, 2-20

edit, 2-19

file, 2-19

help, 2-21
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options, 2—20
view, 2-19
window, 2-21
Menus, 2-18
open with keyboard, 2-18
open with mouse, 2-18
open with upper toolbar, 2-18
table of, 2-19-2-21
Message, error, 3-18
opening .log files, 3-21
saving .log files, 3-21
MPEG, standards, iii

N

Next error, 3-1
Number of channels, of AC-3 displayed signal, 2-5

O

Open
Jogfile, 3-21
application, 1-3
error messagefile, 3-21
file, 14
Operating overview, 2-1
Options menu, 2—-20
Overview, of operating basics, 2-1

P

Password, 1-2
Phone number, Tektronix, iv
Position indicator, 2—4
Print
command, 2-27
stream data, 2—27
Printer setup, 2-27
Product description, 1-1
Product support, contact information, iv
Program Group window, 1-3

Q

Quantized Mantissas view, 3-15
Quit, application, 1-3
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R

Rematrixing

flag, 3-9

view, 3-9
Report, errors, 3-18

S

Sampling frequency, of AC-3 display, 2-5
Save
audio stream files, 2-22
configuration, 1-3, 3-19
base, 3-19
font, 3-19
interpretation, 3-19
error messageto file, 3-18, 3-21
Semantic analysis, 2-25
Service information, iv
Service support, contact information, iv
Set
default configuration, 3-20
default directory, 3-20
Set up, hardware, iii
Slicon, 3-5
Software
bugs, iii
features, iii
installation, 1-2
version, iv
Windows NT, iii
Specifications, iii
Standards, MPEG, iii
Start, analyzer, 1-3
Status bar, 2-2
Stream
decoding, 2-13
summary, 3-17
viewing, 24
Synchronization Information (S) view, 3-5
Syntactic analysis, 2-24

T

Table, format, 3-2
Tabular displays, 3-2
Timeindicator, 24
Title bar, 2-2, 2-3
Toolbar
edit, 22, 34
upper, 2-2

Index—4

Top line, of View window, 2—4
Type of service, of AC-3 display, 2-5

U

Upper toolbar, 2—2
URL, Tektronix, iv

V

Version
of AC-3 standard, 2-5
software, iv
View

add, 2-17

audio block, 2-7, 3-6
common information, 2—7
coupling channel information, 2—7
full bandwidth channel information, 2—7
low frequency enhancement channel information,

2-7

auxiliary data, 3-15

binary, 2-9, 3-1

binary stream information, 3-5

bit allocation, 3-12

block switching, 3—7

channel, 2-10

coupling data, 3-8

coupling strategy, 3-8

CRC, 3-16

delta bit alocation, 3-13

dither flags, 3—7

dummy data, 3-14

dynamic range control, 3-7

exponent strategy, 3-10

exponents for the specified channel, 3-10

frame, 2-6, 34

graphical, 2-17, 3-16

hexadecimal, 2-9, 3-1

interpreted, 3-2

main characteristics, 24

menu, 2-19

guantized mantissas, 3-15

rematrixing, 3-9

synchronization information, 3-5

wave editor, 2-11

window, using, 2-3, 3-2
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View window
common el ements, 2—3
print, 2-27
topline, 24
Viewing audio files, overview, 2—4
Views
common delta bit allocation information, 3-13
coupling channel exponent, 3-10
deltabit allocation information for FBW channels,
314
delta bit allocation information for the coupling
channel, 3-13
full bandwidth channels exponents, 3-11
L FE exponents, 3-11

MPEG Test System Dolby Digital Audio Stream Analyzer

W

Wave Editor, 2-11
toolbar, 2-12
Web site address, Tektronix, iv
Window
application, 2-1
audio block view, 2—7, 3-6
frame view, 2-6, 34
graphical view, 3-16
main characteristics view, 2—4
menu, 2-21
print, 2-27
program group, 1-3
view, 2-3
Windows, operating system, iii
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