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Introduction

This OSAC Speaker Recognition process map arose from the need to establish a common frame of
reference to help overcome differences in terminology and participants' background and
experience. The development of the process map helped the participants to better understand
current practices and communicate them in a constructive way.

Representatives of multiple U.S. government agencies, individual practitioners, and international
experts met for three days with a facilitator to create the first draft that sketched the components
of a forensic examination. The current version incorporates additional contributions from a variety
of researchers and practitioners. The OSAC Speaker Recognition subcommittee would like to
acknowledge and thank all those who participated in the development of this process map.

The process depicted does not represent the practice of any single laboratory, but generalizes the
diverse practices of multiple laboratories. This document reflects a balance between an attempt to
be comprehensive and the efficient use of volunteers' time. Itis intended to be descriptive only,
and its release does not imply endorsement by the OSAC Speaker Recognition Subcommittee of any
specific approach or process. No inferences should be drawn from the inclusion or exclusion of any
approach or process or from the level of detail provided for any particular approach or process.

This process map is not intended to represent a best practice but rather to facilitate the
development of future best practice documents by the OSAC Speaker Recognition Subcommittee.

OSAC

Organization of Scientific Area
Committees for Forensic Science

This document is a work product of the OSAC Speaker Recognition Subcommittee.
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Return to Overview 3000 3100

Process Step

3100 — Pre-Analysis Observations and Processing

Description

Terms and Definitions

3155: Types of processing

e Enhancement for intelligibility or listenability (e.g. tone removal, spectral shaping, adaptive filtering, etc.)
e Normalization

e Convert sampling rate / bit depth

e Channel conversion

e DCoffset

e Anti-aliasing

Comments

Issues

References

Revised
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Return to Overview 3000 3200

Process Step

3200 — Relevant Population Data

Description

This block describes the necessary use of different data sets for testing system performance. Evaluation typically requires training data and
test data sets, but other data may be required (e.g. for calibration).

Term ands Definitions

Comments

Issues

References

Morrison, G.S., Thompson, W.C. (2017). Assessing the admissibility of a new generation of forensic voice comparison testimony. Columbia
Science and Technology Law Review, 18, 326—434 §3.1. http://www.stlr.org/cite.cgi?volume=18&article=morrisonThompson
(Preprints: https://ssrn.com/abstract=2883767 https://www.newton.ac.uk/files/preprints/ni16053.pdf)

Morrison, G.S., Enzinger, E., Zhang, C. (2018). Forensic speech science. In |. Freckelton, H. Selby (Eds.), Expert Evidence, §99.140ff. Sydney,
Australia: Thomson Reuters. (Preprint: http://expert-evidence.forensic-voice-comparison.net/)

Morrison, G.S., Enzinger, E., Zhang, C. (2016). Refining the relevant population in forensic voice comparison — A response to Hicks et alii
(2015) The importance of distinguishing information from evidence /observations when formulating propositions. Science & Justice,
56, 492—-497. http://dx.doi.org/10.1016/j.scijus.2016.07.002 [see also: http://geoff-morrison.net/#replies_to_Hicks_et_al_2015]
Robertson B., Vignaux G.A., Berger C.E.H. (2016). Interpreting Evidence: Evaluating Forensic Science in the Courtroom, 2nd Ed., Chichester
(UK): Wiley. http://dx.doi.org/10.1002/9781118492475
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Return to Overview 4000

Process Step

4000 — Analysis

Description

Terms and Definitions

Comments

Issues

References

Morrison, G.S., Thompson, W.C. (2017). Assessing the admissibility of a new generation of forensic voice comparison testimony. Columbia
Science and Technology Law Review, 18, 326434 §2.3. http://www.stlr.org/cite.cgi?volume=18&article=morrisonThompson
(Preprints: https://ssrn.com/abstract=2883767 https://www.newton.ac.uk/files/preprints/ni16053.pdf)

Morrison, G.S., Enzinger, E., Zhang, C. (2018). Forensic speech science. In |. Freckelton, H. Selby (Eds.), Expert Evidence, §99.650ff. Sydney,
Australia: Thomson Reuters. (Preprint: http://expert-evidence.forensic-voice-comparison.net/)

Morrison, G.S., Sahito, F.H., Jardine, G., Djokic, D., Clavet, S., Berghs, S., and Goemans Dorny, C. 2017. INTERPOL survey of the use of speaker
identification by law enforcement agencies. Forensic Science International, 263: 92—100. http://dx.doi.org/10.1016/
j.forsciint.2016.03.044

Morrison, G.S. (2018). Admissibility of forensic voice comparison testimony in England and Wales. Criminal Law Review, (1), 20-33.
(Available: http://geoff-morrison.net/#Admissibility EW_2018)

Morrison, G.S. (2014). Distinguishing between forensic science and forensic pseudoscience: Testing of validity and reliability, and approaches
to forensic voice comparison. Science & Justice, 54, 245-256. http://dx.doi.org/10.1016/j.scijus.2013.07.004
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Return to Overview 4000 4100

Process Step

4100 — Select Analysis Method(s)

Description

Terms and Definitions

Comments

Issues

References

For Acoustic Phonetic Statistical Analysis (Semiautomatic Analysis):

Rose P.(2002). Forensicspeaker identification. London: Taylor and Francis.
Rose P.(2013). Where the science ends and the law begins - likelihood ratio-based forensic voice comparison in a $150 million telephone
fraud. International Journal of Speech, Language and the Law, pp. 227-324. http://dx.doi.org/10.1558/ijsll.v20i2.277

Rose P. (2017). Likelihood ratio-based forensic voice comparison with higher level features research and reality. Computer Speech &
Language, 45, pp. 475-502. http://dx.doi.org/10.1016/j.csl.2017.03.003

Revised
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Return to Overview 4000 4200

Process Step

4200 — Human Supervised Automatic Analysis

Description

This block describes the necessary use of different data sets for testing system performance. Evaluation typically requires training data and
test data sets, but other data may be required (e.g. for calibration).

Terms and Definitions

4230: “Expert critical listening” is defined as ...

Comments

Issues

References

Morrison, G.S., Thompson, W.C. (2017). Assessing the admissibility of a new generation of forensic voice comparison testimony. Columbia
Science and Technology Law Review, 18, 326—-434 §2.3.4. http://www.stlr.org/cite.cgi?volume=18&article=morrisonThompson
(Preprints: https://ssrn.com/abstract=2883767 https://www.newton.ac.uk/files/preprints/ni16053.pdf)

Morrison, G.S., Enzinger, E., Zhang, C. (2018). Forensic speech science. In |. Freckelton, H. Selby (Eds.), Expert Evidence, §99.720ff. Sydney,
Australia: Thomson Reuters. (Preprint: http://expert-evidence.forensic-voice-comparison.net/)

Ramos Castro D. (2007). Forensic evaluation of the evidence using automatic speaker recognition systems. Doctoral dissertation,
Autonomous University of Madrid.

Becker T.(2012). Automatischer forensischer Stimmenvergleich [Automatic forensic voice comparison]. Doctoral dissertation, University of
Trier.

Enzinger E. (2016). Implementation of forensic voice comparison within the new paradigm for the evaluation of forensic evidence . Doctoral
dissertation, University of New South Wales. http://handle.unsw.edu.au/1959.4/55772

Morrison G.S., Enzinger E. (2016). Multi-laboratory evaluation of forensic voice comparison systems under conditions reflecting those of a
real forensic case (forensic_eval_01) — Introduction, Speech Communication, 85, pp. 119-126. http://dx.doi.org/10.1016/
j.specom.2016.07.006

Marks D.B. (2017). A framework for performing forensic and investigatory speaker comparisons using automated methods. Master’s thesis,
University of Colorado Denver.

Hansen J.H.L., Hasan T. (2015). Speaker recognition by machines and humans: A tutorial review, IEEE Signal Processing Magazine,
November, pp. 74-99 http://dx.doi.org/10.1109/MSP.2015.2462851
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Return to Overview 4000 4400

Process Step

4400 — Expert Driven Auditory Phonetic and Acoustic Phonetic Analysis

Description

Terms and Definitions

Comments

Issues

References

Morrison, G.S., Thompson, W.C. (2017). Assessing the admissibility of a new generation of forensic voice comparison testimony. Columbia
Science and Technology Law Review, 18, 326-434 §2.3.1 §2.3.3. http://www.stlr.org/cite.cgi?volume=18&article=morrisonThompson
(Preprints: https://ssrn.com/abstract=2883767 https://www.newton.ac.uk/files/preprints/ni16053.pdf)

Morrison, G.S., Enzinger, E., Zhang, C. (2018). Forensic speech science. In |. Freckelton, H. Selby (Eds.), Expert Evidence, §99.660ff, §99.700ff.
Sydney, Australia: Thomson Reuters. (Preprint: http://expert-evidence.forensic-voice-comparison.net/)

Hollien H. (2002). Forensic voice identification. San Diego: Academic.

Hollien H. (2016). An approach to speaker identification. Journal of Forensic Sciences, 61, pp. 334-344. http://dx.doi.org/10.1111/1556-
4029.13034

Hollien H., Didla G., Harnsberger J.D., Hollien K.A. (2016). The case for aural perceptual speaker identification. Forensic Science International,
269, pp. 5-20. http://dx.doi.org/10.1016/j.forsciint.2016.08.007

Jessen M. (2008). Forensic phonetics. Language and Linguistics Compass, 2, pp. 671-711. http://dx.doi.org/10.1111/j.1749-
818x.2008.00066.x

Jessen M. (2012). Phonetische und Linguistische Prinzipien des Forensischen Stimmenvergleichs [Phonetic and linguistic principles of forensic
voice comparison]. Munich, Germany: Lincom.

Nolan F. (1997). Speaker recognition and forensic phonetics. In: Hardcastle W.J., Laver J., The handbook of phonetic sciences. Oxford:
Blackwell.

Nolan F. (2005). Forensic speaker identification and the phonetic description of voice quality. In: Hardcastle, W.J., Beck J.M. (Eds.), A figure
of speech: A festschrift for John Laver (pp. 385-411). Mahwah, NJ: Erlbaum.

French J.P., Nolan, F., Foulkes, P., Harrison P., McDougall, K. (2010). The UK position statement on forensic speaker comparison: A rejoinder
to Rose and Morrison. International Journal of Speech, Language and the Law, 17, pp. 143-152. http://dx.doi.org/10.1558/
ijsll.v17i1.143

Zhang C. (2009). VX EE 5% RIJF 5T [Forensic Speech Technology Research]. F1 [ #4= it il 4t [China Social Press].

Rose P. (2002). Forensic speaker identification. London: Taylor and Francis.

Rose P. (2013). Where the science ends and the law begins- likelihood ratio-based forensic voice comparison in a $150 million telephone
fraud. International Journal of Speech, Language and the Law, pp. 227-324. http://dx.doi.org/10.1558/ijsl|.v20i2.277
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