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OSAC RESEARCH NEEDS ASSESSMENT FORM


	Title of research need:
	Diarization and speaker discovery in unstructured unlabeled data



	Describe
the need:
	Multimedia samples collected “in the wild” often contain background sounds and multiple speakers. The need is to automatically separate and link speaker samples across a multi-file dataset, without labeling the data.



	Keyword(s):
	forensic speaker recognition, diarization



	Submitting subcommittee(s):
	Speaker Recognition
	Date Approved:
	September 11, 2024



Background Information:

	1.	Does this research need address a gap(s) in a current or planned standard? (ex.: Field identification system for on scene opioid detection and confirmation)

	Yes, since this is an essential step in triaging multiple forensic audio files to generate speaker models for recognition and currently is carried out by hand.  Current methods work on one file at a time and don’t correlate speakers across individual files, which is not effective for large data collections.



	2.	Are you aware of any ongoing research that may address this research need that has not yet been published (e.g., research presented in conference proceedings, studies that you or a colleague have participated in but have yet to be published)?

	No.



	3.	Key bibliographic references relating to this research need: (ex.: Toll, L., Standifer, K. M., Massotte, D., eds. (2019). Current Topics in Opioid Research. Lausanne: Frontiers Media SA. doi: 10.3389/978-2-88963-180-3)

	T J Parka, N Kandab, D Dimitriadisb, K J Hanc, S Watanabed, S Narayanana, A Review of Speaker Diarization: Recent Advances with Deep Learning, in: Computer Speech and Language, Mar 2022
(Note: this reference provides valuable background on diarization and speaker recognition but does not directly address multi-file diarization.)



	4.	Review the annual operational/research needs published by the National Institute of Justice (NIJ) at https://nij.ojp.gov/topics/articles/forensic-science-research-and-development-technology-working-group-operational#latest?  Is your research need identified by NIJ?

	No.







	5.	In what ways would the research results improve current laboratory capabilities?

	The diarization of recordings prior to speaker recognition is currently carried out by hand/ear by humans, which is time consuming when multiple files are involved.  This capability would allow speakers to be diarized and correlated across multiple files at a much higher rate, requiring limited human interaction. Ideally it would work on unstructured and unlabeled audio files, automatically identifying low-quality files or file segments that should not be processed, and providing labels that correlate speakers present within a multi-file dataset. 



	6.	In what ways would the research results improve understanding of the scientific basis for the subcommittee(s)?

	Current machine learning-based SR techniques (and other speech processing tasks) require large amounts of data for speaker model building, often from social media or long audio recordings. This research would provide a key infrastructure allowing speech data to be extracted more effectively and faster, most likely at a higher level of quality, and with lower human resources required.  This would increase resources (both data and human) for both SR research and analysis.  Multi-file triage would also help when reviewing large data collections.



	7.  In what ways would the research results improve services to the criminal justice system?

	This would allow shorter turn-around times for SR analyses involving multiple files and hopefully decrease the possible human-error in the overall system.  It would also increase the quality and granularity of documentation for diarized speech data, allowing labs to better reproduce SR modeling and comparison results if required. This could also benefit researchers, allowing the automated extraction of test samples from large, unlabeled datasets.



	8.  Status assessment (I, II, III, or IV):
	I
	
	Major gap in current knowledge
	Minor gap in current knowledge

	
	
	
	
	

	
	
	No or limited current research is being conducted
	I
	III

	
	
	Existing current research is being conducted
	II
	IV



This research need has been identified by one or more subcommittees of OSAC and is being provided as an informational resource to the community.
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