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SPECIFICATION OF THE BROADCAST WAVE FORMAT

Summary

This Supplement to EBU Technical document 3285 contains the specification for the use
of the BWF to carry information on the audio material gathered and computed by a cap-
turing workstation (DAW). The BWF file is used as a platform-independent container
for the sound signal and all the relevant metadata. The receiving archive server is able to
extract the needed information from the file and use it as required; for example, enter it
into a database, etc.

This supplement specifies a new chunk to carry the information not already present in a
basic BWF file and also specifies how existing chunks in the BWF should be used.
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SPECIFICATION OF THE BROADCAST WAVE FORMAT

1. Introduction

The Broadcast Wave Format [1] is based on the Microsoft WAVE audio file format which is one type of file spec-
ified in the Microsoft “Resource Interchange File Format”, RIFF [2] specially to contain audio data. The basic
building block of RIFF files is a chunk, which consists of a specific collection of data with an identifying label
and a size field.

For the BWF, some restrictions are applied to the original WAVE format. In addition the BWF file includes a
Broadcast Audio Extension chunk. This is illustrated in Fig. I.

Coding history
data

Broadcast extension data

BWF file <bext-ck>

Quality data

Quality chunk
<qlty-ck>

Format data
<fmt-ck>

Cue sheet

Other optional chunks
Audio format
data

Audio data
<wave-data>

Audio signal

Figure 1
BWF file: Capturing Report in the Quality Chunk.

This Supplement contains the specification for the use of the BWF to carry information on the audio material
gathered and computed by a capturing workstation (DAW) (see Fig. 2). The BWF file is used as a platform-inde-
pendent container for the sound signal and all the relevant metadata. The receiving archive server is able to
extract the needed information from the file and use it as required; for example, enter it into the database etc.

(Fig. 3).

This supplement specifies a new chunk to carry the information not already present in a basic BWF file and also
specifies how existing chunks in the BWF should be used.

Care should be taken when BWF files containing quality reports are edited. If an editing system combines more
than one BWF file, the EDL should point to appropriate parts of the CodingHistory and Quality chunks of each
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BWEF source file. Furthermore, if a new file is rendered from parts of other files, a new CodingHistory and Qual-
ity chunk should be produced for the new file.

2. Capturing Report

To safeguard original analogue or digital single carriers held archives, it is important to re-record the original
sound signal at full quality into the BWF files. A capturing report contains information on the whole processing
chain from the analogue to digital domain, or for transfers from within the digital domain (e.g. from CD or DAT).

Content data | Database

Coding history |

Cue sheet data |

Migration data
Quality data |

Platform independant

Header Metadata Audio data

BWEF file

Figure 2
Data gathering by a Workstation into the BWF file.

Content data
Coding history
Database
Quality data
Cue sheet data

Platform independant

2 0 0
BWHF file
Figure 3

The receiving archive server extracting data from the BWF file.
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The capturing report is laid down, together with data from the analysis of the audio signal in as part of the meta-
data of the BWF file.

The capturing report consists of three parts:

# CodingHistory field in the <bext> chunk of the BWF file. This contains details of the whole transmission
chain e.g. from the type of magnetic tape, compact disk or DAT cassette through to BWF file (history of
the sound signal) [3].

# The Quality Report in the <qlty> chunk. This contains information describing all relevant events affect-
ing the quality of the recorded sound signal in the wave data chunk. Each event, whether recognized by
the operator or the computer, is listed with details of the type of event, exact time stamps, priority and
event status. Overall quality parameters etc are also reported.

# The Cue Sheet in the <qlty> chunk is a list of events marked with exact time stamps and further descrip-
tion of the sound signal e. g. the beginning of an aria or the starting point of an important speech. Thus
archivists are able to complete the metadata of the database with computer aided tools.

2.1.  Syntax of the capturing report

*

The Capturing Report consists of strings of ASCII (ISO 646) [4] characters arranged in rows of up to 256
characters.

Each row should be terminated by <CR/LF> (ASCII 0Dh, 0Ah).
A row may contain one or more variable strings separated by commas (ASCII 2Bh).

Variable strings are in ASCII characters and should contain no commas.

* ¥ k%

Semicolons (ASCII 3Bh) should be used as separators within variable strings.

3. CodingHistory field in the <bext> chunk

The strings used in the coding history field are specified in EBU Recommendation R98 [3]. This information is
repeated below for convenience.

A=<ANALOGUE,........... > Information about the analogue sound signal path
A=<PCM,....ccccouuer.... > Information about the digital sound signal path
F=<48000, 441000, etc.> Sampling frequency [Hz]

W=<16, 18, 20, 22, 24, etc.> Word length [bits]
M=<mono, stereo, 2-channel> Mode

T=<free ASClI-text string> Text for comments

4. Quality Chunk

The Quality Chunk is defined in the yellow text box at the top of the next page:

4.1.  Elements of the Quality Chunk:

FileSecurityReport This field contains the FileSecurityCode of QualityChunk.
It is a 32 bits value which contains the checksum [0....231].

FileSecurityWave This field contains the FileSecurityCode of BWF Wave data.
It is a 32 bits value which contains the checksum [0....231].
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Quality_chunk typedef struct {

DWORD ckID; /* (quality_chunk) ckID="glty" */

DWORD ckSize; /* size of quality chunk */

BYTE ckData[ckSize]; /* data of the chunk */
}
typedef struct quality_chunk {
DWORD FileSecurityReport; /* FileSecurityCode of quality report */
DWORD FileSecurityWave; /* FileSecurityCode of BWF wave data */
CHAR BasicDatal |; /* ASCII: << Basic data >> */
CHAR StartModulation[]; /* ASCII: << Start modulation data >> */
CHAR QualityEvent][ ]; /* ASCIl: << Quality event data >> */
CHAR QualityParameter] |; /* ASCII: << Quality parameter data >> */
CHAR EndModulation(]; /* ASCIl: << End modulation data >> */
CHAR QualityParameter] |; /* ASCII: << Quality parameter data >> */
CHAR OperatorComment[ |; /* ASCIl: << Comments of operator >> */
CHAR CueSheet] ]; /* ASCIl: << Cue sheet data >> */

} quality_chunk

BasicData Basic data of capturing
B= ASCII string containing basic data about the sound material
Archive no. (AN):  Archive number (maximum 32 characters).
Title (TT): Title / Take of the sound data (maximum 256 characters).

Duration (TD): 10 ASCII characters containing the time duration of the sound sequence.

Format: << hh:mm:ss:d >>

Hours hh: 0..23
Minutes mm: 0...59
Seconds ss: 0...59
1/10 second  d: 0..9
Date (DD): 10 ASCII characters containing the date of digitization.

Format: << yyyy:mm:dd >>

Year yyyy:  0000...9999
Month mm: 0...12
Day dd: 0..31
Operator (OP): ASCII string (maximum 64 characters) containing the name of the person carrying out

the digitizing operation.

Copying station (CS): ASCII string (maximum 64 characters) containing the type and serial no. of the work-
station used to create the file.

StartModulation Start of modulation of the original recording
SM= 10 ASCII characters containing the starting time of the sound signal from the start of

the file.

Format: << hh:mm:ss:d >>
Hours hh: 0..23
Minutes mm: 0...59
Seconds ss: 0...59
1/10 second  d: 0..9
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Sample count (SC):

Comment (T):

QualityEvent

Q=

Event number (M):

Event number (A):

Priority (PRI):

Time stamp (TS):

Event type (E):

Status (S):

Comment (T):

Sample count (SC):

QualityParameter

P=
Parameters (QP):

Sample address code of the SM point from the start of the file (hexadecimal start of
mod).

Format: << #####HHH#HH >>
OH...... FFFFFFFFH (0..... 4.295x10%)

ASCII string containing comments.

Information describing each Quality event in the sound signal.
string is used for each event.

One QualityEvent

ASCII string (maximum 256 characters) containing quality events.
Numbered mark originated manually by operator.

Format: << M### >>  ###: 001...999
Numbered mark originated automatically by system.
Format: << A##H#>>  ##HE 001...999
Priority of the quality event
Format: <<#>> #: 1 (LO)..... 5 (HI)

10 ASCII characters containing the time stamp of the quality event from the start of
the file.

Format: << hh:mm:ss:d >>

Hours hh: 0..23
Minutes mm: 0...59
Seconds ss: 0...59
1/10 second d: 0..9

ASCII string (maximum 16 characters) describing the type of event,
e.g. “Click”, “AnalogOver”, “Transparency” or

QualityParameters (defined below) exceeding limits,
e.g. “QP:Azimuth:L-20.9smp”.

ASCII string (maximum 16 characters) containing the processing status of the event,
e.g. “unclear”, “checked”, “restored”, “deleted”.

ASCII string containing comments.
Sample address code of the TS point from the start of the file (hexadecimal ASCII).

Format: << ##HHHHH#H#H >>
OH...... FFFFFFFFH (O0..... 4.295x109)

Quality parameters describing the sound signal

ASCII string (maximum 256 characters) containing quality parameters.

MaxPeak: -xx.x dBFSL;-yy.y dBFSR [-99.9....-00.0]

MeanLevel: -xx.x dBFSL;-yy.y dBFSR [-99.9....-00.0]

Correlation: +x.X [-1.0....... +1.0]

Dynamic: xx.x dBL; yy.y dBR [ 00.0......99.9]
(Dynamic range)

ClippedSamples: xxxx smpL; yyyy smpR [0............ 9999]

SNR: xx.x dBL; yy.y dBR [ 00.0......99.9]

(Signal-to-noise-ratio)
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Quality factor (QF):

Inspector(IN):

File status (FS):

OperatorComment

T=
EndModulation
EM=

Sample count (SC):

Comment (T):
CueSheet

C=

Cue number (N):

Time stamp (TS):

Text (T):

Sample count (SC):

CAPTURING REPORT

Bandwidth: xxxxx HzL; yyyyy HzR [0.......... 20000]
Azimuth: LExx.x smp [-99.9.....499.9]
Balance: L+x.x dB [-9.9........ +9.9]
DC-Offset: x.x %L; y.y %R [0.0.......... 9.9]
Speech: xX.X% [0.0......... 99.9]
Stereo: xX.X% [0.0......... 99.9]

(L = left channel, R = right channel)
Summary quality factor of the sound file [1......5 (best), 0 = undefined]

ASCII string (maximum 64 characters) containing the name of the person inspecting
the sound file

ASCII character string describing the status “Ready for transmission?”.
[Y(es)/ N(o)/ U: File is ready / not ready / FS is undefined]

Operator comments

ASCII string (maximum 256 characters) containing comments.

End of modulation

10 ASCII characters containing the end of modulation time of the sound signal.

Format: << hh:mm:ss:d >>

Hours hh: 0..23
Minutes mm: 0...59
Seconds ss: 0...59
1/10 second d: 0..9

Sample address code of the EM point (hexadecimal ASCII).

Format: << ####H#HH#H#H >>
OH...... FFFFFFFFH (O..... 4.295x109)

ASCII string containing comments.

Cue sheet data

ASCII string (maximum 256 characters) containing cue points.

Number of cue point automatically originated by the system.

Format: << N### >> HHH: 001...999
10 ASCII characters containing the time stamp of the cue point.

Format: << hh:mm:ss:d >>

Hours hh: 0..23
Minutes mm: 0...59
Seconds Ss: 0...59
1/10 second d: 0..9

ASCII string containing describing comments of the cue point
e.g. “Beginning of an aria”.

Sample address code of the TS point (hexadecimal ASCII)

Format: << ######H#H >>
OH...... FFFFFFFFH (O..... 4.295x109)
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5. Examples of Capturing Reports

5.1. Digitization process of analogue material:

(basic information contained in CodingHistory field of the <bext> chunk)
Line#
01 A=ANALOGUE, M=stereo, T=Studer A816; SN1007; 38;telcom; Agfa PER528<CR/LF>
02  A=PCM, F=48000, W=18, M=stereo, T=NVision NV1000; A/D<CR/LF>
03  A=PCM, F=48000, W=16, M=stereo, T=nodither;DIO<CR/LF>

(QualityReport in the quality chunk)

Line#
01  <FileSecurityReport>
02  <FileSecurityWave>
03  B=CS=QUADRIGAZ2.0; SN10012, OP=name_of operator<CR/LF>
04  B=AN=archive number, TT=title of sound<CR/LF>
05  B=DD= yyyy:mm:dd, TD=hh:mm:ss:d<CR/LF>
06  SM=00:00:04:5, T=tape noise changing to ambience, SC=34BCOH<CR/LF>
07  Q=A001, PRI=2, TS=00:01:04:0, E=Click, S=unclear, SC=2EE000H<CR/LF>
08  Q=A002, PRI=3, TS=00:12:10:3, E=DropOut, S=checked, SC=216E340H<CR/LF>
09 Q=AO003, PRI=4, TS=00:14:23:0, E=Transparency, S=checked, SC=2781480H<CR/LF>
10  Q=MO004, PRI=1, TS=00:18:23:1, E=PrintThrough, S=checked, SC=327EF40H<CR/LF>

11 Q=A005, PRI=4, TS=00:20:01:6, E=ClickOn, S=unclear, T=needs restoration,
SC=3701400H<CR/LF>

12 Q=A006, PRI=5, TS=00:21:20:3, E=QP:Azimuth:L=-20.9smp, S=unclear,
SC=3A9B840H<CR/LF>

13 Q=A007, PRI=3, TS=00:21:44:7, E=AnalogOver, S=checked, SC=3BB9740H<CR/LF>
14 Q=A008, TS=00:22:11:7, E=ClickOff, SC=3BB9740H<CR/LF>

15  Q=A009, PRI=1, TS=00:28:04:0, E=DropOut, S=deleted, SC=4D16600H<CR/LF>
16  EM=00:39:01:5, T=fade-out of applause, SC=6B2F740H<CR/LF>

17  P=QP:MaxPeak:-2.1dBFSL;-2.8dBFSR<CR/LF>

18  P=QP:MeanLevel:-11.5dBFSL;-8.3dBFSR<CR/LF>

19  P=QP:Correlation:+0.8<CR/LF>

20  P=QP:Dynamic:51.4dBL;49.6dBR<CR/LF>

21  P=QP:ClippedSamples:0smpL;0smpR<CR/LF>

22 P=QP:SNR:32.3dBL;35.1dBR<CR/LF>

23 P=QP:Bandwidth:8687HzL;7943HzR<CR/LF>

24 P=QP:Azimuth:L-6.2smp<CR/LF>

25  P=QP:Balance L:+2.1dB<CR/LF>
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26
27
28
29
30
31

CAPTURING REPORT

P=QP:DC-Offset:0.0%L;0.0%R<CR/LF>
P=QP:Speech:64.2%<CR/LF>
P=QP:Stere0:89.3%<CR/LF>
P=QF=2<CR/LF>

P=IN=name of inspector<CR/LF>
P=FS=N<CR/LF>

Line#

32
33

(CueSheet in the quality chunk)

C=NO001, TS=00:17:02:5, T=beginning of speech, SC=2ECE6C0 H<CR/LF>
C=N002, TS=00:33:19:2, T=start of aria, SC=5B84200H<CR/LF>

Interpretation of Example 1:

Line 1:

Line 2:

Line 3:

Line 1 to 2:
Line 3 to 5:

Line 6:
Line 7 to 15:

Line 16:
Line 17 to 28:
Line 29 to 31:

(basic information in the CodingHistory)

The analogue magnetic tape type Agfa PER528 is played back on a tape recorder Studer A816
with serial number 1007 using a telcom expander:

Tape speed 38 cm/s
Mode stereo

For the digitization an A/D converter type NVision NV1000 is used with:

Sampling frequency 48 kHz
Coding resolution 18 bits per sample
Mode stereo

The original file is recorded as a linear BWF file with PCM coding using the digital input of
the re-recording station without dithering:

Sampling frequency 48 kHz
Coding resolution 16 bits per sample
Mode stereo

(QualityReport in the quality chunk)
File security codes of quality chunk and wave data.

The re-recording station QUADRIGA2.0 with serial number 10012 is used by the operator
(OP). The tape has the archive number (AN) and the title (TT) and was digitized on date
(DD). The duration of the sound signal in the BWF is (TD).

Start of modulation (SM) at time stamp (TS) and sample count (SC) with comment (T).

Events (E) recognized by operator (M) and / or system control (A) with priority (PRI) and at
time stamp(TS). The event status (S) and comments (T) give further information. The sam-
ple count (SC) gives the precise time stamp.

End of modulation (EM) at time stamp and sample count (SC) with comment (T).
Quality parameters (QP) of the complete sound signal in the wave data chunk.

Summary quality factor (QF) given by the automatic system control and the name of the
inspector (IN), and the decision (FS) whether the quality of the sound file is "ready for trans-
mission".

(CueSheet in the quality chunk)
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Line 32 to 33: Cue points mark the beginning of a speech and the starting point of an aria.

5.2. Capturing process of a Compact Disk:
(basic information in CodingHistory field of the <bext> chunk)

Line#

01  A=PCM, F=44100, W=16, M=stereo, T=SonyCDP-D500; SN2172; Mitsui CD-R74<CR/LF>

02  A=PCM, F=48000, W=24, M=stereo, T=DCS972; D/D<CR/LF>
03  A=PCM, F=48000, W=24, M=stereo, T=nodither;DIO<CR/LF>

(QualityReport in the quality chunk)

Line#
01  <FileSecurityReport>
02  <FileSecurityWave>

etc: similar to the example in 5.1 above.

(CueSheet in the quality chunk)

similar to the example in 5.1 above.

Interpretation of Example 2:

(basic information in the CodingHistory)

Line 1: A CD recordable type Mitsui CD-R74 is played back on a CD player Sony CDP-D500 with

serial number 2172:

Sampling frequency 44.1 kHz

Coding resolution 16 bits per sample
Mode stereo
Line 2: A sample rate converter type DCS972 is used with:
Sampling frequency 48 kHz (from 44.1 kHz)
Coding resolution 24 bits per sample
Mode stereo
Line 3: The original file is recorded as a linear BWF file with PCM coding using the digital input of

the re-recording station without dithering:

Sampling frequency 48 kHz
Coding resolution 24 bits per sample
Mode stereo

(QualityReport in the quality chunk)

Line 1 to 2:  File security codes of quality chunk and wave data.

The other data are used according to the compact disk capturing process similar to the exam-

ple 1in 5.1 above.

(CueSheet in the quality chunk)

The cue sheet data are used according to the compact disk capturing process similar to the example 1 in 5.1

above.
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5.3. Capturing process of a DAT cassette:
(basic information in CodingHistory field of the <bext> chunk)
Line#
01 A=PCM, F=48000, W=16, M=stereo, T=SonyPCM-R500; SN1037; TDK DA-R120<CR/LF>
02 A=PCM, F=48000, W=16, M=stereo, T=no dither;DIO<CR/LF>
(QualityReport in the quality chunk)
Line#
01  <FileSecurityReport>
02  <FileSecurityWave>
etc: similar to the example in 5.1 above.
(CueSheet in the quality chunk)

similar to the example in 5.1 above.

Interpretation of Example 3:
(basic information in the CodingHistory)

Line 1: A DAT cassette type TDK DA-R120 is played back on a DAT recorder Sony PCM-R500 with
serial number 1037:

Sampling frequency 48 kHz

Coding resolution 16 bits per sample
Mode stereo
Line 2: The original file is recorded as a linear BWF file with PCM coding using the digital input of

the re-recording station without dithering:

Sampling frequency 48 kHz
Coding resolution 16 bits per sample
Mode stereo

(QualityReport in the quality chunk)
Line 1to2:  File security codes of quality chunk and wave data.

The other data are used according to the DAT cassette capturing process similar to the exam-
ple 1in 5.1 above.

(CueSheet in the quality chunk)

The cue sheet data are used according to the DAT cassette capturing process similar to the
example 1 in 5.1 above.
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