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Embedded Metadata 
(in WAVE Files) 

www.avpreserve.com


What Does Embedded Metadata Mean? 

Metadata that is stored inside the same file, or 
container that also stores the audiovisual essence to 

which the metadata refers  
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Why Embed? 

The Government says it’s good for you. Or at least for them. 
http://www.digitizationguidelines.gov/guidelines/digitize-embedding.html 
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Why Embed? 

  Everyone else is doing it! 
  Recorders and Cameras –Creation 
  Software Applications & Editing Systems –Editing 
  Asset Management and Workflow Systems - Management 
  Distribution Platforms – Distribution and Access 

  Filename dependencies are a nasty habit 
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Why Embed? 
Or is that even the right question? 

  Everyone else is doing it! 
  Recorders and Cameras –Creation 
  Software Applications & Editing Systems –Editing 
  Asset Management and Workflow Systems - Management 
  Distribution Platforms – Distribution and Access 

  Filename dependencies are a nasty habit 

  It exists in files, it is integral and it is useful 

  To ignore it is to effectively de-catalog 
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Importance to Archives 

  Authenticity and Integrity 
  Management 
  Identification and Description 
  Workflow 
  Redundancy and Backup 
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 File Not Found/ The Record 
Industry's Digital Storage Crisis 

 Rolling Stone, December 2010 

 “Label archivists tell horror stories 
about receiving hard drives that are 
blank or filled with unidentified files. 
"You'll get a drive with thousands of 
files on it," says Chris Lacinak of 
AudioVisual Preservation Solutions, 
which has helped preserve music for the 
Rock and Roll Hall of Fame. “ 
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Avoiding Filename Dependencies 

  Filename not embedded 
  Disaster Recovery 
  Inadvertent changes across 

operating systems 
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Importance to 

  End-users 
  Production and Post Production 
  Creators 
  Rights Holders 
  Forensics and Legal System 
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End Users 

"Imagine if all the songs 
in your iTunes library 
just said 'Track 1' or 
'Track 2.' Ten years 
later, when you want to 
do a remix or collect 
outtakes — good luck.” 

Rolling Stone 
12/2010 
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End Users 
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End Users 
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Metadata Embedded in Case Law 
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Metadata Embedded in Case Law 
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Difference Between This… 
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And This – Taking a Look Inside 
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Searching using the Photographer’s Name 
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Moving on From Why? to What? 

Embedded Metadata in WAVE Files 

MLA 2011, Philadelphia  |  February 10, 2011




File Structure - Chunks 

Format chunk 
Tech md 

Data chunk 
Audio data 

Location 
(hex) 

Size 
(hex) Chunk IDs --------> 
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File Structure - Chunks 
Format Chunk in Use 
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File Structure - Chunks 
Data Chunk in Use 
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Embedded Metadata Standards 

LIST-INFO 

XMP 

axml 

iXML 

bext 
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ARSC TC Metadata Study 
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Performed under the auspices of the ARSC 
Technical Committee by: 

Chris Lacinak and Walter Forsberg 

With contributions from: 
 Tom Endres, BMS/Chace 
 Tommy Sjöberg, Folkmusiken hus 
 Bruce Gordon, Harvard University 
 Preston Cabe, SafeSound Archive 
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Purpose 

  Interoperability related to embedded metadata 

  Persistence and Integrity within and across 
applications 

  Primarily focused on end-user audio applications 
used for recording, editing and playback 
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Applications Tested 

  Wavelab v. 6.10 
  Adobe Audition v. 3.0 
  Audacity v. 1.3.11 
  BIAS Peak v. 5.2.1 & 6.0 
  Avid ProTools LE v. 8.0.1 
  Apple iTunes v. 9.0.2 
  Steinberg Nuendo v. 4.10 
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Test 1: Interoperability 
(Display of Embedded Metadata) 

  Generate reference file with LIST-INFO, bext, iXML, 
axml and XMP 

  Open in application 
  Identify if and how values show up in the interface 
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Test 1 Results 
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Test 2:Persistence and Integrity Through Editing 
Operations  

  4 subtests testing impact of: 
  editing field in existing chunk 
  adding a chunk 
  editing audio and saving 
  Simple “Save As” 

  Analyze resulting file for persistence and integrity 
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Test 2 Result Generalizations & Highlights 

  Don’t Display = Delete with exception of Audition  
  Within chunks (less exceptions) 
  Entire chunks (more exceptions) 

  A couple of apps appended existing data 
automatically in the bext and iXML chunks 

  Differing behaviors between audio edits vs. metadata 
edits 
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Test 3: Persistence and Integrity Through 
Derivative Creation  

  Create derivatives – WAVE, MP3 & FLAC 
  Analyze persistence and integrity 
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Test 3: Generalizations and Highlights 

  FLAC Derivative 
  Almost no applications tested had FLAC encoder 

  WAVE Derivative 
  From full persistence to bext only to full deletion 

  Mapping to MP3 ID3v1 and ID3v2 was variable and 
pertained only to select LIST-INFO fields 
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Overarching Results 
Level of “Support” 

1.  bext 
2.  Select fields of LIST-INFO 
3.  Select fields of iXML 
4.  XMP only by the its creator, Adobe 
5.  None for axml 
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Overarching Results 

  “Display to Play” 
  No consistent display and management across 

applications 
  Or within applications - metadata management 

differs between versions and between builds 
  Some changes need to take place 
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Next Steps 

  Develop Recommendations on metadata support 
and Guidelines for embedded metadata, handling 
management and behaviors 

  Publish Report, Test Methods and Reference Files 
  Advocate for change 

  Within AES and other orgs via TCs, SCs & publications 
  Email campaign to manufacturers 
  With your budgets 
  Other ideas? 
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BWF MetaEdit 

http://sourceforge.net/projects/bwfmetaedit/ 
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About BWF MetaEdit 

An open-source and freely available tool from the Federal 
Agencies Digitization Guidelines Initiative (FADGI) 

developed by AudioVisual Preservation Solutions 

http://sourceforge.net/projects/bwfmetaedit/ 

Changes the landscape for how people work with 
embedded metadata in WAVE files 
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About BWF MetaEdit 

  Reading, Editing and Writing of bext, LIST INFO, axml, XMP 
and iXML 

  Singular and Batch processing 
  Cross-Platform (Windows, Mac and Unix) 
  Command Line Interface and GUI 
  CSV and XML based importing and exporting 
  Optional enforcement of standards and guidelines (rule sets) 
  Global Y/N overwrite existing metadata 
  Field-Specific write 
  Undo 
  Audio-only MD5 checksum creation 
  RF64 support 
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Conformance Point Document 

  Defines a simple common structure to map to from 
the wildly variable metadata that exists across 
organizations. 

  Necessary to enable batch embedding and exporting. 

  Enables Validation against standards and rule sets of 
prior to embedding 

  CSV or XML based 
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Conformance Point Document 

Mapping CPD BWF 
MetaEdit 

Data 
set 1 

Data 
set 2 

Data 
set 3 

Data 
set 4 

Data 
set 5 
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Overview and some features 

  Tour of BWF MetaEdit 
  Help Menu 
  Audio Only Checksum and embedding 
  Undo 
  Having a file adopt it’s creation date and time by 

right clicking on those values 
  Helper for formatting coding history data 
  Apply to all open files 
  Rule conformance 
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Activity 1 

Open an invalid file and see what happens 
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Activity 2 

1.  Open files with no metadata 
2.  Create a Conformance Point Document from BWF 

MetaEdit 
3.  Populate CPD 
4.  Import CPD 
5.  Save to files 
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Activity 3 

1.  Open files with existing metadata 
2.  Edit in the program 

  Coding History 
   Set to origination time and date 
   Set rule preferences and show conformance and no 

conformance 
   Time Reference Changes 
   Copy value to all open files 
   Export XML chunk 
   Import XML chunk 
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Activity 4 

1.  Open files with existing metadata 
2.  Export CSV 
3.   Import to Excel 
4.  Show how you can filter, sort, run equations, etc.  
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