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2.6 INTELLECTUAL PROPERTY
1. FAR/DFARS Noncommercial Items [P Restrictions (Technical Data and Computer
Software) -
NONE.
2. FAR/DFARS Commercial Items IP Restrictions (Technical Data and Computer Soft-
ware) _ - il ¥ .
COMMERCIAL
Technical Data / Comput- | Name of Person
er Software To be Fur- Basis Asserted Asserting
nished With Restrictions |  for Assertion | __Rights Category Restrictions

Decipher® Speech Recogni-
tion System

Cemmercial Com-
puter Software

Commercial Rights (Vendor standard
no cost agreement)

"SRI International

SRILM - SRI Language

Commercial Com-

Commercial Rights

SRI International

puter Sefwure

| agrecment)

Modeling Toolkit puter Software (www.speech.sri.com/projects/srilm/d
sy
| Licenszj
Algemy Commercial Com- | Commercial Rights (Fquivalent of Bosch & Volkswa-
puter Software | Unlimited Rights, with waiver of'war- | gen of America
| lniny crd Lability)
Matlab Commercial Com-  Commercial Rights (Vendor standard | Mathworks

SVMLight impfemeritarion
of Support Vector Mackines

Commercia! Com-
yuter Softwar:

inC

| Commercin’ Rights (Free for non-
rommercizl vse. no redistribution al-
lowed )

Thorsten Joachims,
Cornell University

HTK Hidden Markov Maod-
el Tool-kit |
|

“emmercial Com-

ter Software

I Commercial Rights
| (htk.eng.cam.ac.uk/docs/ li-
| eense.sbtml)

University of Cam-
bridgze

Speech data

Commercial Data

©ommercial Rights
twwaw Ide unenn.edu/
Catalog?

Linguistic Data
Consordum

R Statistics Packs

Commercial Com-

Comicarzial ghts (GNU General

Free Software

e SSRGS E RIS SR e

auter Scfiware

Puidic Licens2)

puter Sefiwar: Public License) B Foundation (FSF)
Octave | Cammercial Com-  Commereial Rights (GNU General Free Sofiware
| puter Sefiware Miblic 1icensa) " Foundation
Python | Cemniercial Com- | Commercial Righty (Pvthon 2.4 2 [i- Python Sefiware
| puter Scftware Cense Foundaticn (PSF)
www. pytionorg/download/releases/2. |
4.2'lhcense/)
Perl Commeercial Com-  Commercizl Rights (GNU General Free Software

Foundation

DynaSpeak® Speech Rec-
ognition System

Commercial Com-
nulter Software

Commereial Mights

SRI Intarnational

QT User Intzrface Librarics

~ommercial Coms-
e Softwere

£

Corpecial 2ights
thinshwaw gisofiware.com/products/
Hicznsing)

Nokia, Inc.

XMLRPC-c

¢ Commercial Com-

Wite= Boware

| csomrcetoree, ne
SN CHOTL L L)

Apache XML RPC

Commercial Come-
suter Software

Sourczforze.net

Comrrercia’ Rights
|t wsapache.org/ximirpe/)

Apache onen
| source project

Microsoft C'+ ¢ 2008 Redi-
stributable Package

Commercial Com-
guter Sefiware

Commercia’ Rights

i Microsofi
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er Software To be Fur-
nished With Restrictions

Technical Data / Compue- |

COMMERCIAL

Asserted
Richts Cat

| Basis
for Assertion

Name of Person
Asserting
Restrictions

Java Standard EFdition Run-
time Environment Version

= Ategory
Cammercial Rights

(hitp:/fava sunccomdjavase/downioads

Commerecial Con- ‘
puler Sotiwars |

Sun microsystems

6 (or later) | index.jsp)
Postgresgl | Commercial Com- | Commercial Righis Postgresgl
puter Software ol 4
Postgresql jdbe Commercial Com- | Commercial Rights iPostgresgl
puter Sofiware .
SPHINX Commercial Com- | Commercial Rights Carnegie Mellon

puter Sofiware

UIniversity

NONE.

4. Patent Dependencies

Title Issue Dute

| Daniel Ellis

| la Sharma, and

US Patent or Inventor(s) Owner

Application #

7,254,538 Hynek Her- Nonlinear mapping for feature ex- August 7, 2007 | 1CS]
mansky, Sangi- | traction in automatic sneech reu -

nian

11/758,650 | Bratt et al, Method and Apparaivs tor Soeaker SRI Interna-
\ | Recognition I Lional and
.’ ' Stanford Uni-
i versity
US 7,177.810 | Brattetal. Method and Apparatus for Perform- | 13-Feb-2007 S Interna-
! ing Prosody-based Ladpainting of a tional
| | Bpiech Signal
5. IP Representation

SRI International represents in geod faith that to the biest ol its knowledge us of the date of this
proposal, that SR I owns or possesses appropriate licensing rights to all other intellectual property
proposed for use herein. However. SRI has not conducted any patent search or engaged counsel to
provide any legal opinion regarding freedom to operate and provides no warranty ol non-
infringement of any third paitv rights.
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2.7 SCHEDULE AND MILESTONES

The following table presents the schedule and milestones for the SCENIC program.

| e b A et
TASKS : —_— —_— wii] _
‘ a1 Q2 3 ol 05 Q6 01 02 a2 04 0] 0z a3 o

n_;‘uu-':or_.f Mode! Inspirad Temporal Repres. -.‘3[';]'-\.
Multistream Features Baseu an Gebor Filtering
Pitch Syne. -—eals & Robus! F'ich Estimation
Improved Feature Mapping

Task Specific Feature Design

| Feature Combination
| :

sl oD eliisBi i1 |

Structured JFA
Selective Weighling and Missing Featura Madeling

| Lage-Margin Training

| Module-Specific Adaptive Laibraiion
| Cross-Module Jaint Calibraiion

; On The Fly Caliibration for New Targ:
[

| System Development
SAD Specific Fealure Deva
SAD Combination by Seane A
IMetadata Generalior

Syétem Development and Expenr nenia
Integration of Modeling Technologes
Seection of Fealure

Yok g

B LT Tre—

Language Dependent Riscogniion Sys Levaopmer:
FST-Based Hybng KWS Sysarr
Re-Scoring KWS

Evaluation Sys!
Graphical User Interface

Diata Processing

e =internal mlestone: ¥ = avalustion system delivan, @ = gradery technical reparts

The following 1able presents the rerformances tarosre no phose and tsk 1or the SCENIC program.

Phasa 1 : 1% : 14 Miss A
0% FA ! 4% FA 4% FA
- 7% Emor—55% Srror- 7%
Phass 2 4% Misa 5% Miss ; 10% Miss 20% Miss
1.8% FA . 5% F! 2.5% FA 3% FA
| Emer— 2.2% ' Erto. - 5% Errer - 4% Errur-5.2%

Phaz2 & I il o i 10 sk | 18 % Yies
‘ 1% FA 1% FA 1.5% FA 2% FA

. . ErrGi - 4.0% Eror—17% : Eior=2.8% Error-3.5%
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3.8 PERSONNEL, QUALIFICATIONS, AND COMMITMENTS

The following biographics for all key memibers of the SCENIC team summarize aualifications and
unique capabilities. Key persennel from SRI are Andreas Stolcke. Horacio Franco. Martin
Graciarena. Dimitra Vergyri. Lvan Voss. and Nicoles er. Key personnel from 1CS1 are
Nelson Morgar and Daniel Eliis. Other key per-onazl are Abeer Alwan from UCLA and John
Hansen from U'TD.

Key Individug] UVime Commitments

Key e Current! 2000 2011 2012 2013 201ﬂ
Individual ~ Project ~ Pending thr) (hr)  (br) (hr) (hr)

i
]
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Summary 0!' Quallllcmmm and Unigue | ( apabititics: e v B

Dr. Andreas Stolcke holds 2 Pn T3 in compult‘r seience from UC Ber keley, and has been with SRI
International since | 994, currently as a Senior Research Engineer. Dr. Stolcke has published more
than 200 journal articles and other neer-reviewed papers. with contributions to machine learning of
languages. parsing. acoustic and language modeling for speech recognition. computationzl model-
ing of speech prosady. information exiraction from speech. and ASR-based techniques for speaker
recognition. He has served on (he editorial boards or as co-editor for the joumnals Computational
Linguistics. IEEF Tromsactions on Audio Speech and Languoge Processing. and Computer Speech
and Language, and is a 'senior Member of the [EEE Signal Processing Society. He wrote the widely
used, open-source SR Languaize Modeling (SR11M) toolkit,

Previous Accomplishments: g

Dr. Stolcke was the Pl fisr SRS tears cn DARPAS EARS program, 1. where he directed research in
large-vocabulary spacc h recognition and recogrition of siructural metadata, heeding a team of size
similar to the proposed RATS effor:. Subsequenily. ne was a Task Leader for SRI's team on the
DARPA GALE program, responsible fos coordinating speech recognition research and develop-
ment among six partner stles. as well as with other icam members working on machine translation
and information distillztion. D, Stolcke was part of the SR1team that fielded the winning system in
the 2001 DARPA-sponsored evaluation of rx.w-:mhun ol Speech in Noisy Environments (SPINE).
and he was a key contributor to the SGHOGI system for the NIST 2006 Spoken Term Detection
evaluation. Dr. Stolcke has directed waork at SR1 and ICSI in meeting recognition, contributing to
DARPA’s PAL/CALQD program and consistently ebtaining lcading performance in NIST Rich
Transcription evatoatuas, For e past six vears, Ur, Stoleke has been co-leading SRI's speaker
recognition progrem tfindic g from Daoil. Sandin Labs, and ARPA), which resulted in numerous
contributions to the state Sf the e in that [ield and outstanding rasults in MIST evaluations.
Selected Publicaucns: b = o

A. Stolcke, B. Cnen. 11, Franca. V. R. R. Gadde. M, Graciarena, M.-Y. Hw.msz. K. Kirchhoff, A.
Mandal. N. M m"w X. Lin. T. Ng, M. Ostendort, K. Sonmez. A. Ven katzraman, D. Vergyri,
W. Wang. J. Zheng. (,} Zhu (2(636). Recent Innovations in Speech-10-Text Transcription at
SRl-iCSi L“« H—e {2 Trams. Audio, Speceh and Languare me.s.ﬂmg 14(5). 1729-1744.

A. Stolcke, X. n'?“lh'l”l‘ r- Boakve, O. Cetin, A, lanin, M. Magimsi-Doss. C. Wooters. 1. Zheng
(2008), The & F Spring 2007 Mesting s Lecture Recognition System, R. Sticfelhagen,
R. Bowers, an// l. Fise s (eds.). Multimodal Techrologies for Perception of Humans. Interna-
tional Evalug'on Workshons CLEAR 2067 and RT 2007, Springer Lecture Notes in Computer
Science 4625, on A50—dn,

A. Stolcke. 8. Kaigrekar L Ferver. 1 Shribers (2007). Speaker Recognition with Session Variabil-
ity Normaliz=tion Rased on MLLR Adaptation Transtorms, JEEE Transactions on Audio,
Speech and Languaee rrovessiag 15(7 198718998, Special issue on speaker and language
recognition.

S. 8. Kajarekar, | Verrer, A Stoleke. ano o, Shriwrg (2008). Voice-based speaker recogaition
combining acoustic and stylistic features, tn Ao wnces i Siomezicics: Sensors, Algorithrs and
Systems (N. L. Ratha ang V. Govincargu, eds. ), pp. 183--201, London: Springer.

A. Stolcke and . K aiacehar 2008), Recogn 2l g Arabic speakers with Lnglish phones. i Proc.
Odyssey Spease: ane Largrioge Reeowniiion [y opkshojr, f_'xt‘-itsn*"n-;(,"). Nouth Altica.

V. R. Rao Gadie. A Siolcke, D Vergyiy, J. Zoeng, K. Soamez. A, Venkataraman (2002). Building
an ASK Systain for Moy Environments: S8R 2001 SPINE Pvalustion System, Proe. Intl.
Conf- on Spoien Lumguage Processing, vol. o, po. 1377-1380, Denver.

1
(3]
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M. Akbacak. D. Vergyri, A. Swolcke (2008). Open-Vocabulary Spoken Term Detection Using
Graphone-Bascd Hyorid Fecognition Sysiems. Proc. IEEE ICASSP, pp. 5240-5243, Las Ve-
gas.

E. Shriberg. A. Stolcke (2004), Direct Modeling of Prosody: An Overview ol Applications to Au-
tomatic Speech Processing. Proc. Inl. Conf. on Speech Prosody, pp. 575--582, Nara, Japan.
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. Yo T C) E 7 =aki B |
Summary of Qualifications and Unigue Capabilities;

Horacio Franco is Chief Scientist ini the Speech Technology and Research Laboratory (STAR)

at SRI. He received his Engineer Degree in Electronics in 1978, and his Doctor in Engineering
degree in 1996, both from the University of Buenos Aires. Since joining SRIin 1990, he has
contributed to the areas ol acoustic modeling. hybrid HMM-neural net speech recognition
approaches. speech recognizer architectures, speech technology for language learning, noise-robust
speech recognition, and speech-lo-speech translation systems. He has co-authored more than 70
papers, and several communications and book chapters. Dr. Franco is co-author of several U.S.
patents in aspects of speech recognition, speech technology for language leaming. and noise-robust
speech recognition, He has also been active in leading deve! upment and deployment of SRI's speech
technology in different areas o gevernment and commercial use,

Previous Accomplishunents:

Dr. Franco has been a principal investigator for several DARPA-funded pro;u:h at SRL: bpeet.h
Modeling with Neural Networgs. the TRP Affordable Language Education Consortium, and the
speech recognition component of OneWay ana SRI's Babylon speech transiation projects, as well as
leader of the Accustic Mudeling task in SRI's EARS project. Dr. Franco also led an effort. funded by
the Collaborative Technology Alliance, 1o develop noise-robust command and control speech
recognition for military vehicles. He led several projects to develop noisc-robust speech recognition
systems for military air vehicles such as the Joint Svike Fighter and the Apache helicopter. He leda
Raytheon subcoriraet trom the DARPA BOSS program o y cevelop & embedded wordspotting, speaker
ID, language 1D, and topic aetection capabilitics

Selected Publications: o g

M. Akbacak, H. Franco, M. lmndam S. Hasan, H. Jameel. A_Kathol, S. Khadivi, X. Lei, A Mandal,
S. Mansour. K. Precoda, C. Rschr.y. D. Ve veyr, W, Wang, ML Yang, J. Zheng, Recent Ad-
vances in SRI's lragComm ™ Iragi Arabic-Erglish Specch-to-Specch Translation System, Proc.
[EEE ICASSP (Tuipei). Apr. 2009.

A. Stolcke, B. Chen, H. Franco. R. Gadde. M Graciarena, ML Hwang, K. Kircahoff, A. Mandal, N.
Morgan, T. Ng. M. Ostendor?, K. Stnmezz AL Venkateraman, D. Vergyri, W. Wang, J. Zheng, Q.
Zhu, Recent 'rnovations in Spctxh to-Text Transeription. at SRI-IC SILIW. [EEE Trens. Speech,
Acoustics and Auvdio Processing 14(5), 1729-1744, 2006.

Jing Zheng, Horacio Franco, Andreas Stolehe (2004), Effctive Acaustic Mr wleling for Rate-of-
Speech Varation in | arpe Vocabulary Conversational Speech Recognition, Proe. ICSLP, pp.
401-404. h(_,h Kores.

H. Franco, J, Zhen.. K. Procoda, F. Cesari. V. Abrash, D. Vergyri, A, Venkataraman, H, Bratt, C.
Richey, A. Sarich (2003). De\fe‘onmmll [ Phrase Translation Systems tor Handheld Computers:
From Concepi to Fiela, Proc. Furospeech, Geneve, Swiweriand.

M. Graciarena. H. Franco. Greg Myers. Vietor Abiesh. Robust Feature Compensation in Nonstatio-
nary and Multiple Noise Environments. Proc. urospeech. Lisbon, Portugal, 2005.

M. Graciarena. 1. Fronco, Unsupervised Noise Model Estimation tor Modei l*ﬁacd Robust Speech
Recognition, Proc. [L1ZE Automatic Speech Recognition and Underswnding Werkshop, 2003

H. Franco, J. Zheng. K. Pracoca, F. Cesari, V. Abrash. D. Vergyri. A. Venkataraman. H. Bratt, C.
Richey, A. Sacich (2003), Development of Phrase Translation Systems for Handheld Computers:
From Coneept to Field. Proc. Lurospeech, Gieneve, Switzerland,

J. Zheng. H. Freneo. A, Stoleke (2003), Modehing Word-Level Rate-of-Speech Variation in Large
Vocabulary Conversational Speech Recognition, Speech Communication, 41, pp. 273-285.

H. Franco, J. Zivena, ! Ruwzherser, F. Cesari. M. Frandsen, ). Arnold, V. R. 2ac Gadde, A. Stolcke,
V. Abrash (2002). 1, raSpesk: SRI's Sealaele Speech Recegnizer for Embedded and Mobile
Systems, Proc. Second Intl. Confl on Human | anguege Techaeloay Research, pp. 25 30, Mar.
24-27_ Sen (hiego. Calitfornisa.

L]

e ._1,;___
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Martin Gracipigfe PR E 2 IEVILE RS s
Summary of Qualifications and Unique C (,apahnhtlc--c =

Martin Graciarer: is 2 Research Engineer in the STAR Laboratory at SR He is a reviewer of
noise-robust speech and speaker recognition papers on the most relevant publications and
conferences in the arca sucn s the HEEE Transactions cn Soeech and Language and the [EEE
Internationel Conjererice on Acoustics, Specch and Signal Processing. He has published more than
25 papers on noisc-robust speech and speaker recognition, and he has done pioneering work on
combination of standarc and throat microphones (or robust speech recognition. His paper about
this research is one of the mos. zited papers in tis area. He has unpm\:cd fealure mapping
techniques and model-busad noise-robust speeeh recognition. has improved state-of-the-art speech
recognition sys'ems by incorporating prosocic-based features, done research on noise-robust
speaker identificaiion in Arabic language as well s improving channel robusiness ol nigh-level
prosodic-based sovuawi identiicatios sysien s, Lo nolds one patent on g noise-robust speech
recognition technigue and i a0 15EE member,

His current rescarch inierats are imoroving the Meature exiracion processing based on human
auditory model’ne. improvag foalure mapping techaigees oy combining heterogencols
transformations, and impreving snecch activity detection in combination with speech and
background improvea feature ey traction.

Previous Accomplishmen ts
Dr. Graciarend did pitneasiie wotk on combining .l.L..Cfa and throut-bused microphoaes for
robust speecn cecogribion under the DARPA RUAR progra. He was a researcier in the DARPA
EARS prograim where he anproved the pecformence of slaw-of-the-ar specch recognition systems
by the incorporauon o voiving feawees in i aoowosiic from end. He inproved the robusiness to
channel degracation of siie-otthe-art prosodie-based speacer identification sysiems for Sandia
National Laboridi: y.

Selected Publications: e i

M. Graciarena, 5. Kajavekar, A Sislcke. B, Shriberg { (07) Mois2 Robust “aeaker identification for

Spontanecus Arabie Speech. Proc. Tkl K -{\.n* vol. 4. pp. 245-248. Honolulu.

L. Ferrer. M. Graciarena. A. Zvmnis. E. Shribery, (2008). Svsiem Combination Using Auxiliary In-
formation 1o dpeaker ver wication, F'roc. JEEE [atl. Conf Acoustics, Speech and Signal

Processing, 200 38,

M. Graciarena, . Frapeo, T, odysrs, 'V, ."-."a: ;-; |' 20.,5). Ropust Featwre Compersation in Nonsta-
tionary and Multphe Woise Eeviromments, oo '.".-.".u) ecit, pp. ‘;‘8"—“16 Iisbon, Poruigal.
M. Graciarena, | Lo craren, : LB, 2 .:r;_u_,.,i A boluke (2004), Voicing Frdlare [negration in

SRI's Deciphot LTI Bvstem, Prog (50 I Confl on Acoustics, 8 |.g'r.'fr1.‘.'1*!.‘7.';2}?{:.‘.'
Processims, vol. |, pp. 92§-924 i Montreal, Canada.

M. Graciarena, 'L [ mncu. G viyers. €. Cowan. T'. Cesarl, V. Abrash (2004).. Combination of Stan-
dard and Throat Microphones 1t Ro‘brl. Spee. .'.! ccogrition in Highly NMoisy Environments,
Proc. Intl. Car,. '-;rmr._*r .' mivuage Proceasine 1eja slund, Korea.

M. Graciarena, H, Srance, K. Sarmmzz, H. Bestt (2003), Combining Stanaard and Throat Micro-
phones for Rohost Spsesh Recognition. 1EWC S pnal §rocassing Letters. vol. 10, no. 3. pp. 72—
74, Mar. 2603

M. Graciarenz. H. Frunco (2003 ), Linsupervised Mose Medel BEstimstion [or Model-Based Robust
Speech Recogrivwn, Prac. (L8 dwtamctic speveh scecngnition and Undaersicncing Worvkshop,
pp. 351556 % irgin 1slers,

G. Myers. H. Franco, M. Geaciarena, C. Cowan i Cesarn, V. Anrash (2043), Noise-Rooust Spoken
Language .meriace, VA 2003 Sumposiviy an Konodics, pp. 135-139, Adephi. New Yoik.

M. Graciarena ( 2004), Adaniive Model-Based echnicue for Robust Speech Recognition. Proc. 34th
Asilomcr Conference on Sivnals. Svstemy aid Computers. Facific Grove, CA.

M. Graciarenz ( 2004)), Miaciimem Likelithood Notse HMG Dsiimation i Mooel Dased Robust
Speech Recognition, Prac St trieraation ¢ onlerence on Spoken Larsmape Processing . vol.,
3, pp- 398501, Beijine,

a0
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Summary of oi‘ Quaifications aad Unique Capabnlitios:

T

Dimitra Verg_-_ut- w4 f\ sseaveh Pngineer at 810, She obtained her Ph.D. degiee from !onn:, Hopkins
University in 2000 when she [rur\,d the Specch Technology and Research labor: utory &t SR1. She
has published more than 40 papers in refersed contorences and journals. 1er research interests
include acoustic and languz e modeling for languases with sparse training data. spoken term
detection, machin transta ion and information exiraction tram speech. She hzs served since 2009 as
an Associate l'cilor [or the JEEE Transactions on SJwdio, Speech and Lasguage Processing.

Previous Accomnlsament:

Dr. Vergyri h-w.u.rl ed as one of the kf:\ persort “1in four maior DARPA-funded nrojecis: EARS
CALO, GALE #nd TRANET AT where she part pated in vesular evaluationy loe speseh
recognition o ¢ '-'-'.:T-"' ted Tt She Ted e 408 development for Arabie systerms under GALE,
and Pashto, Farii nid Arebic under TRA, \J‘i.' AC Shealso paricipated as part of the SR team in
the Spoken Terin Datection NIST evaluation in 2000, where SRI had the best submission for the
Meetings condiring and = the SPeech In i\‘f-i'v:* Fovieomnmerts NIST evaluation in 2001, where SRI
had the besi pariinrmance

Selected Publications:

D. Ver Vcrgyrt AL Stelae and G, Tue !'-[fiu,uit' user fecedbuck for language ime.del ¢ dapt.mﬂ in
meeting seczninen." ir Prec H_FE ICASSP, {Taipei}, pp- 4737--4740. April 2009,

D. Vergyri, A. Mandal, W. Wang, A. Stolche, 1 Zheng, M. Graciarena. D). Rybach. C. Gollan, R.
Schliiter. K. itehhad!, A Faria, and N, Morgan "Develonment of the SRi/Nightingale Arabic
ASR system, n /roc mn:'r'.s';)c:c‘-;:'?..1j~'.'u'i-.lr.m,-.. Austeahis), pp. 143714 rU,m.puan 2008.

D. Vergyti, i

b nairan. A, aoleke, R Gadde, M. ! vibawak, B. Roark, anu W, wuag. "The
SRVOG 2006 Spelat v Sini Ietection = e in o ros Literspecen’ivaraspeedch. { Ant verp),
pp. 2393--2506, Avgust 20U

M. Akbacak, 2. Vergyel. trie A Stoleke "5 tean- seiba ey spoken teem detediion using graphone-
based hybr'd rcocy vidon systems.” in Proc. 1K1 ICASSP, (Las Venas). po. §240--5743, March
2008.

K. Precoda. ). Zheng, ) Vergyri. H. Franco C. Richey. A Kathol, and S Kajarekar “lragComm:
A next generatian translation system.” in #poc iaterspezeh, (intwcrp Beloium), August 2007.

H. Lin, J. Bilmes, ). Vergysi, and K. Kirchho!l, "O0V detection by joint Word/Phone lattice
alignment " iv Foon, dwiopalic Speech Feecanition end f,u.‘dt’:‘!-!ﬂ'idn‘_{' Wargshoy (Kyoto, Ja-
pan), p. 478, evewiber 2007

K. Kirchhoff, 1. VMepgurl 1 Rilmee K Daby gt 4 Stoleke, "Vlm'pho"(w\- aced tngtage model-
ing for conversationa! Arahic speech reongmilion, " ¢ ammater Speech ard Lanzuage, vol. 20, pp.
589--608. Cictaner 2000

D. Vergyri and K. Kirchho!i” "Actomatic dincritizaton of Arabic for acousiic mode'ing in speech
recognition."” in C CLING Workshop on <ratic-seii Based Languagey (Lieneva, Switzerland),
August 2004,

D. Vergyri. i < uchnoff, R Gadde. A Steicke. #nd 1. Zheng, "Develonment 0f a conversational
telephone sreco reenanizar for Levantine f%. wie." i Mroe. Burospescl, (Lisbain). op. 1613--
1616, Septerylor 28,

V. R.R. Gadde, A, Stoleke, 13 Vergyn, J. Zheng, ¥, Sonmez, and A, Venkat: ST “B3uilding an

ASR svstom o sy epviFonments: .‘ Ri's J! ‘*& UG evaluation system,' 1 Fras fnterna-
tional Coanifrrevice o Spokew Lomapage -"::-..'\.n to vol, 3 (Denver, CO). pe 1577--1580, Sep-
tember 00,0
o |'I
ST G700 2h OF BATA S SURBIECT IO BESTICTION ON THE COVER OF 1115 PROPOSAL.
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L. Lyon VoSl "L - .
Summan’ of Guealifica fivas and Unnquc Capabilities:

Mr. Voss isa Program Vianiger in the Softwawe Engineering i’rog,rdm at SR, He received his B.S.
in Computer Science (summa cum leude) from Montana State University-13ozeman and MBA in
Technology M.magmna:nl from the University ol Phoenix. He currently manages a ieam of 11
software engineers in the SR Helena. Montana oltice. He has extensive experience in sofiware
systems enginecring: sotlvare engineering monagement. design and development: graphica! user
interface design 204 imnlementation: automated build syvstems: configuration management: web
design: and datalase provamming.

Previous Accomplishn:ents —

Mr. Voss iseui Jdy e Agehiicutare asd tegration lead on FAUST - the DARPA Machine

Reading pro’ ul al SR This “ntegrates the work o SRI wiln elTorts from seven (mostly university)
subcontractors in the ar2o: ol ratural languace processing., mechine learning, and probabilistic
reasoning to transtorm (he knowledee contained in natural texis so that it con be utilized by artificial
intelligence reasonine svsiems.

Previcusly, Mr. Vess was the Engineering Menager {or the Meeting Assisiance effort of the
Cognitive Assistiri that | eams and Organizes (A LO) project within the [IARPA-sponsored
Personalized Assistant thar Learns (PAL) proorem. He wos responsible for averall system design;
managed desion. implemeniation and projec: timeline of internal developers and university and
commercial subcormraciors; procured hardviire; resolved licensing issues: and performed testing
and integration with an iacenendent test evaluator. The CALO Meeting Assistance projec
addressed muiti-nionan kil dialogoe wodessandiog, seluding speech recognitivn, natural
language and -Jais;;l'.l..ic ata dilsooue undersianding: handwriting and sketeh recognition: computer
vision: coarse loes! inn urd palting, gaze estimation. and avdic-visual speech “ccognition.
Seleeted Pubtications: -

G. Tur., A. Stoleke. 1. Voss. S I’c'crs D. Hakkani-1ir. & Dowding, B. Favie, R. ‘2rnandez, M.
Frampton. M Frandsen. C. Frederickson, M. Coractsrena. D, Kintzing, N, Levegue. S. Mason,
J. Niekrasz M. Prever, K. Ricakammer 1. hi'm!‘-crr:..i. bien, D, Vergyri, ¥, Yang, “The CALO
Meeting Assiztant svidens,” Lo appear it '8 Transactians on Audio. Speech. and Laaguage
Proeessing 2010

G. Tur, A, Swlcie. L. Voes ! Dowding, B, Favee, R, Fernardez, M. Framplen, M. Frandscn,C.
Fredericks -, M g Veer o 1Y Hakleani- Ty 1 Kinteiag, K. Levenn L S Marer J. Miekrasz,
S. Peters, M P oypwes ¥ Piodbemmer B fhp'hepa, | Ten D. Var gyri. . Yang, “The CALO
Meeting Spezth Roce 2niton and Undersianding Svetern ™ in Proc TEFE Workshen an Spoken
Language Teclinalogies (Goa, India). pp. 69-72, 2008

L. Voss, P. Ehlen and the DARPA CALDO Meeating Agsistant Project Team. “The CALQO Meeting
Assistan: (deisonsiration).” Flumzn Lascns: Techomaogios T:i'{‘ Anivod Conference of the
North Amizrice n 2 hapier of lae Azsociation for Cemy i,,..m,.u.:! Lingwizies (NAACE-HLT),
(Rochesier, NN 20T,

VISE O D0 LOSHREOF2ATA IS SUBIECT TG THE RESTRICTON ONTHE COVER OF TS PROPOSAL
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Summary of Qumtimrmm and Uulquv( apahilitis: e

Dr. Nicolas Schefler obtained & Pi.D. in 2006 from U.nw,rsuy of Avwnm I rance, in Yo omputer
Science. Dr. Scheffer also holds & Master of Engineeriag in Control S\alcmx Fnginecring as well as
a Master of Sciznce in 1115 e has been at SR Tnternational since 2007. currently as a Research
Engineer. Dr. Schefier published numercus pances in international conferences and workshops. He
received the BV, bast poper award st the 2006 [FFF Qdyseey Speaker and Language Recognition
Workshop for his work on discriminative training in spesler recognition.

Prevnous Acgomp sty

Dr. Nicolas Schel1c+ has worked on saesker recognitien for the paqtb VRIS, lncludm;: 2 his PhD.
thesis. His wore has fooused oo sooustic madelng SV and Tactor analysis) for speaker 1D, and
unsupervised fr: coseklmelion guing eeiverse! taet sround models, He has participated inall NIST
speaker recognitic o evalitions since 2004 aq well as in other evaluations for sneaker diarization
and tracking.

Dr. Schetter interests also lie in technoloz v ivarster and sofwire manacement best practices, As
such, he is 3 previaes member of the core team nI'l‘a\:J AVZE project. 2n open-source ool to
implement stzie->~the-a speaker verification © ctems, widely used i the community He acquired
strong skills in sofrware nnckaging develontent maintenance and community management.

Dr, Schelter ha -«15\ ) l:f‘L‘n !L“fianu the software r.n*vr‘.np aent effort in SRS speaker recognition
program (fundea by Lol), sandia Labs, and IARPA). and has & proven track record in fast transfer
of complex technulogios 1o w o smmeit Jliends
Selected Pubiicalicons: L
N. Scheffer. R. voat “Un the yse of speaker superifaciors ror speaker recognition™, in Proc. [EEE

TCASSE, pp. 4410493, 1Dalias, March 201 4.

8. S. Kajarckar, 1. Schallier, M. Graciarena, E. Shiiberg, A, Stulcke, L. Ferrer, and T, Bocklet, "The
SRI NIST Z‘”l” pt et rocognition evalustion svstem.” in Proc JEEE [CASSE, Taipel. pp.
4205-4209, . e

Benoit G. 5. | __wu‘ Driss Matvouf, I8, Scheilir, Jemn-Frongais Bonastree. Johi 1y, 1), Mason. State-
of-the-An Ferftrvar . i 7 ent-Indepencient Speake - Varificalion Through Open-Source Soft-
warc, {EEE T av Audiy, l‘a::?(.'t‘:l:'flf oz iuf'.'_;:. Proe, L5071 1 900-196%. 2007,

Matrouf, . ana scheitcn, v, a0l Fawve, B, and Donasae, b A Straightfooward and Eificient Im-
plementatio: ¢ 'il‘--.' "-'. Cont Aalyuis Mool 100 Speaker Verification. In Proe. biterspecch, pp.
1242 1247, 2 sy, 200

Nicolas Schel b, deur ['-. nepls Donssre. 0 maii-class framework within an Acoustic Event Se-
quence systex forSpeeker Verilreation” Proc lnferspeech, Pitsburgh, 2006.

Micolas 'Qr:heﬂL: Jear- Franeois Honastre, A LIFM-GMM driven discriminative annroach for
Speake* Verificativn™, Veow. FEER QOdyiver Workeheop, San Juan, Puzrts Rico, 2006 (1BM best

paper v.tu*" 3! ),

VISHOE TS s S0 B A EA IS SUIBILCTT VOTHE RESTRICTION ONTHE COVER OF THILS TROPOSAL.
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Morgan, N.. Zhs, O, Sloloke, AL Senmeaz, K, Sivedac S, Shinozaki, T., Ostendorl. M., Jain, P.,
Ellis. D.. Dodd™mglon, G.. Chen, Bo. Ceiin O, Bourlard, 11, and Athineos. M. “Pushing the
Envelope - Aside: Heyond the Speciral Envelope as the Fundamenta! Representation for Speech
Recognition. " 'EEE Signal Processing Magazme, pip. 81-88. September 2005,

N. Morgan. [2, Baron, &, Bhagat. H. Carvey, R, Dhillon, J. Edwards. D, Gelbart, A. Jarin, A.
Krupski. B. Peckin. T. Pfaa. E. Shriberg, A, Sioleke, and C. Wooters, "Meetings about meet-
ings: Research at 1CS1 on speech in multiparty conversations.” in Proc. 2003 IEEE Intl. Conf.
on Acoustics, Sreeh, and Signal Processing. Vol. 4. Piscataway, NJ: [EEE Press, 2003. pp.
740-745.

Gold, B., and Moizan. N . "Speech anc Audio Siena! Processing. Wiley Press. New York, 1999.

Morgan, N.. and Bovuriasg o, "Continuous Specch Pecognition: An Introduction to the tyorid
HMM/Connection'st Approach.” IEEE Nigrno! Processing Magazine, pp 25-42, May 1995 (won
[EEE 1997 ¢ Miagaz e Award).

Hermansky. H.. and vlorsan, N. "RASTA Processing of Sneech”, IEEE Transactions on

Speech and Andio Urocessing, Speeial issue on Robust Speech Recognition, vel 2 no. 4. pp. 578-
589, Oct.. 1994,

(]
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|
#

Daniel B, W
Summary uf Qudhﬂutmm and lquue Capabilitics: s

Daniel Elfis is an Associate Prolessor of Elecirical Engineering ar Cofumbia University as well as
being an External Fellow of ICS1 He leads the Laboratory for Recognition and Grganization of
Speech and Audio. which is concerned vith qtpal‘!lmﬂ and recognizing information from all kinds
of complex. real-world sounds. including speech. music. and environmental audio. e has more
than 100 publications ‘ni these areas, and is currently collaborating with Prol. Nelson Morgan on a
new edition of a iextbook covering these topics. Dr. Ellis holds several patents on topics related to
speech and audio processic o, including one on Tandem Connectionist-HMM acoustic modeling
(joint with Mor_;_an ), 4 tzchnology that has contributed o recent improvements in the speech
recognition sysicm. diveloped by SREand 10S) uader DARPA projecis EARS end GALE. He is
well known for his work in computational auditory scene analysis, which seeks to separate out
individuai sounds in nosy mixtuees i a mannes analogous ‘o human listeners, T'iu.se. teclmiques
are currertly being develeped tor applications in uredited viden scundiracks. D, Ellis is also
known as the avthor and maimaiser of @ rangs ol solivare weols widely used by lhc speech and
audio research comme ity including dpweoutiis (2 sufte o cound e manipulation routines) and
feacalc (a gencralized Falwie extraciion prog .un}

Previous Accomplishmenis: aAad

The Tandem technique mentionad above was deve lnpf'd under EU tiI'(‘l'C(‘l RESPITE and achieved
top performance irt the 200! Eurospeech AUROR A noisy speech recognition evaluation (among 21
participants). Under DARPA EARS. he developed Freauenay-Domain Linear Prediction speech
features for paremetric encading of transient tempoml events in speech. Recant NSFE-finded
research on [)f.l!..r..dl anain and video soundteacks has demaonsirated voice activily detection at
SMNRs ranges below the level of haman intellicibilitv - much lower than the maiority of work in the
field. Another NSE-finded peoiest ias develonad the MESSE system for separation of overlapping
speech under reverberitinn, wirich shows bestin-the-waorld sipnal-te-neise ralio imorovement for
real-world conditions. and which can be compined with Eigenveics models 1o separate speech
signals to achieve state-ol-the-art speech recognition withowt prior knowledge of speaker
characteristics. ngziog NCA- ,nomored research has pioreered the detection and mining of
speech and sther sound ciecgories in large archives o wnedied, unconirolled consumer wdm
soundtracic.

Selected Publicalicny: )

D. Ellis and M 1 Rayes Comes LJfl*h\ !m -,!1” rions nto Tandem Acoustic iodeling ior the Au-
rora Task. oo, Luraspeecli Soccial Svent on Moise Robust Becognition. pp. 189-192. Den-
mark. Septomber 200 L

M. Athineos ard D, Lis (2007). Auvtoregressive Modcoing of Temporal Envelopes,

IEEE Trans. Sigmed Processing. vol. 13 nie, 1. pp. 9237-5245, Nov, 20070

K. Lee and D. Lllis (2005). Voice Acivity Detection in Pu.mna! Audio Recordmgs Using Autocor-
relogram Compensation. Proc. aterspesch, pp, 1 970-1975, Pitssburgh, et 20006,

M. Mandzl. R. Veiss, and u Ellis (2009). Model-Based L. A Lctat-uimv“a\ mization Source Separa-
tion and Locai zation L 8E, Tranms. Audio, Six eor, s LL:‘H". Froe., ;!u.,u.p{uu LoF puh jcation.

R. Weiss and I, Elis (201 0. Speech separation u~. ny speaker- admkd eigenvoice speech models,
Compswter 5000 ind 1 rmqme;,{,»ol 24 . 1, pp. 10-20. san 2010,

C. Cotton and [ | lis 20| 0y, Auaio Fingeroriatig to denlify Moltiple Videos of an Event, Proc.
IEEE JCASS?, L!.v--:::y o, 2386-238%, Manh 1016,

U
“
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Summary of Ciaalifica tions sl luslquc(‘m.u. thitiess

Abeer Alwan received her Ph.D. o EECS frae MIT G 1992, She hos beer with the Electrical
Engineering Department el UCLA as an Assisiant Professor (1992-1996), Associate Professor
(1996-2000). Professor (2000-present), Vice Chair of the BME program (1999-2001), Vice Chair of
EE Gradvaie A Vaivs (2002-2006). and Area Dirccior of Signals and Svstems (2004-present). She
established and directs the Speech Procassing and Audilory Perception Laboratory at UCLA. Her
research interes's incluce me defing human sncech noduction and perception mechanisms and
applying thesz an 2l 0 rapmve 333(351‘--[‘.!’(-("; ssivg applications such as noise-robost ASR.

SRI Proposzl ECTU [ §-006 (Y clume ¢ ) 26 March 2010

She is the recipien! o the NSF Research Inthiation Awarl ¢ 19€3), the NIH FIRST Career
Developrment Awasd (19944, the T ICLASTRW Fosellence in Taaching Aweard (1994), the NSE
Career Develapinen: Aavard (1995 and the Okaws Couodlinen \award in ‘teleconmmupications (1997).
Dr. Alwan is an elected mesrises of Lia Kappa hoa, sgena X Tan Bera 1% and the Mes York .’icademy

of Sclences. She sprved, ao na clected meraber, v ihe Adoususal Socwry ut “neties ) 'echides)
Committes on speesh Lonanonication (1993- 1000 aud 2005 -present), on the LD, Signal Pmcessing
Technical Comuiniees o Audis snd Hlectroacowiies (L IE-2000) and on Speech Peocessing (1996-
2001, 2005-preseat), Shic is @ wermber of dhe Lditoma Boand of Specch Uommunicad on and was an
editor-in-chict ob waat jee aal (2000-2003) and an Nssocinie Fdior of e LEDE Tsnsictions on Audio,
Speech, and Larguie Moccming (2007-2000) D2 Al s claae of the THOY ianigan Speeca and
Audio Processing i souumiiee. Sie Is s | eliowe of e Svoustical Soclety of \inetica and of the
IEEE. She was a 2000 2407 Fellow of tize Radalifle Insthte ior Acvanced Slady i Havvard
University. aind is o 2000 2612 Dusdnguishad Lecwrar for s interaational $peech Communication
Association (1

Previous A.cq.umpﬂlsmrn s = .t 2

Dr. Alwan’s work has beea sinnoried b} DARPA 1 (he 1990 for work on sneech codin? and noise
cancellation on mohile devices) NSF (sincs 1997 [or work retated 1o humarn and machine speech
remgnilion in noise, landmark-based ASR. and voice qualitv), and NI (human t.pef’ch perception
in noise). Dir Ablwvan’s aroup pionesred several naise-robust techniques sueh as peak isolation and
adaptation (1997). var'aile frame rate analyvoe and aminlitude demodulation of specira (2000, 2004),
weighted Viterka recogni inn (2002) HMM-based sigeal reconstruetion techaicues 12008), and
noise-robust yoice setivity detectop (2010 Thie work g in -.=.'igi1'f*-=':zn‘.1 reduetiorg 1 word error
rate in various tacles, Dy /A van's group iz ore o0 ke fow graang th-n have eavelully studied the
effects of chanr 2l =ackot loss 2nd varois wirkless channe! conditions on A .‘w"l(l‘*.a: other groups are
in Denmark, Soun, (.'ru:w e Getsany') "-': oenliiues w contribute o the above-mentioned
areas, and the KA1 S prarnsed projeet will levareas thit work.

Selected Fubli.ativns:

L.N. Tan,B.J Eiorwms ward A. Alwen. "Voice Activity Uietection us 112 Hammonic Fn:qmncy
Components in Likel hood Ratio Tesl." 1CANS? 2011

B. J. Borgstrom sna A, Sdwan, | HN.M Bascd Revenstrustion of lfn eliabie Soectrographic Data for
Noise Robist Spev.it Recognils -M ' EE S Trans. oo Audio, Speech, and La nguage Processing
(TA‘)IH i YO e ."'uu Ly U

A. Alwan, " Dealin & ik Laraite asnd Notsy rJ' TTRNE (e 'i'ﬂ‘n.i (o euge- bosed and Statis-
tical njoj,n'..u..l. Basyimoe et gt intaspoech 08, p 1

B.J. Borgsucrs & Beuna ,‘. uml A Sbwan, bacor Resovery - Chatinel Coding and Packetization,”
Chapier® i Az iz 5 ;-:..fx_L !(:cu-_:,zi E..u ol Vidulie Devices and over Coitaunication Net-
works, Sptiniger-Verlag, Bdliters Z-H. T - Laadserg. pp. 163-185, 2008.

X.Cuiand A *lwan "Robust Speaker :* J.aruu on Ly Welg nt::.l Maode! Ava :-’i,ig iZascc on the
Minimum Doscrnlion  ength Ceiterion.” o JLE Toeas, Awdio Speceis Lang. Froe.. vol. 185,
no. Z. pn 6G32=00L . 2e07

oy

=3
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Jintao Jiang, Murcia Clhien. Abeer Alwan, "On the perception of voicing i syllable-initial plosives
in noise", Jomrveal o fthe Avonstical Soviety of uwesica, vol. 119, no 2, pp. 1092-1105, February

o

2006.

H. You, Q. Zhu, and A. Alwan, "Entropy-base Varieble Frame Rate Analysis of Speech Signals and
Its Applicati=n to ASR." in Proc. JEEF (4587, pp. 549-352. Montrezl, Canada, May 2004.

Q. Zhu and A, Alvan, "Non-lineer feature extraction for rohust recognition in stationary and non-
stationary noisc." (uputer Speech, and Leavirage., V7(4): 381-402, Oct. 2003,

X. Cui, Al. Bernard, and A Alwars "A Noise-Robust ASR Back-end Technigque Based on
Weighted Viterbi Recognition.” in Proe. FUROSPEEC!], Swizeriand, pp. 2169-2172, Sept.
2003.

A. Bemard and A. Alwan, "Low-bitrate Distributec Speech Recognition for Packet-based and Wire-
less Commuinication” JEFE Trans. Audio Sneech Lane Proc. vol. 10, no. 3. nn 570-530, Nov.
2002.

Q. Zhu and A. Alwan. 'On the use of varfable [rame rate analysis in speech recognition,” Proe.
IEEE ICASS?, Istanhul, Turkey, Vol 1L, po. T78R3-1786, Juae 2000.

B. Strope and A, Alwan "Modeling e nerception of piich: rase amplitude modulation in neise,”
Proc. ot the NA T AN op Coayrvdationol Heaving. op. 1H7-122, July 1998,

B. Strope and A. Alwar "A ezl of dynamic anditory perception end its application to robust
word recognition,” /ELE Trans. Sneech Awdio Leng. Proc. vol. 3, no. 3. pp. 451-464, Septem-
ber 1997.
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Summary ni‘ Quahﬁm!mm and Unique T a.pd!'»ziums.__ & =]

John Hansen is Professor and e >pt. Head of Flectiical Ingineering at the Univ. of Texas at Dallas
(the 13" largest ¥ Depl. in the USA}, and holds the Distinguished University Chair in Telecom-
munications Ungineering. !le aise holds a joint appointment as Professor in the School of
Behavioral and Brain Scienues (Speech & Hearing). Au L'TD, he esablished the Center for Robust
Speech Svsteims (CRSS which is part of the Human Langoage Technology Research Institute.
Previously. he served as Dept. Chair and Professor of Soeech, |anguage and Hearing Sciences
(SLHS). as we'l as Pret. in Eleetrical & Computer Engineering. at Univ. of Colorado Bouldar
(1998-2005), wnere he co- hwrd-:d the Center [or Spoken Language Research. Ir 1988, he cstab-
lished the Rohust Spaech Processing Labaraon (RSP — the first 118 based group srecifically
focused on robustness issues i s;;-eech systems. and continues to direct research activities in CRSS
at UTD. He was pamed 10 E Feliow (or controutions in Robest Speech Recognition in Stress and
Noise, and is cuvrenily serving as a Member of the IREE Sigaal Processing Society Spezch Techni-
cal Commiites (2003 08: 201013 elected Chulr-alect in 201 N, and Educational Technical
Committee (2005-08; 2008- 10}, Previously, he e ~ved as Technical Advisor o the ULS. Delegate for
NATO (14 Tf'“u 01), as well as .1-:1r]i'1ga umeious positions o e [ELRE Signal FFracessing Society,
Acoustical Socizy of ..nt-...u.u aad Inter, Specch Communicatons Association, He supervised 50
(22 PhD, 28 M.. AdA) hests candidates, was recipient ef Ths 2003 U'!_-i'f"..r“ ) ol Colot .:ukJ Teacher
Recognition Avvwid s vousd on by the studsct ba W vy addorfeo-author of 332 jouraul and conference
papers and & texchooks u' iie deld of speseh processing end language iechnelogy. ceauthor of the
textbook DiscredsTFime Bouce wivg af dee m-;r"'l 0! Press, 20009, cosediw of DSE for In-
Vehicle and M Sisienis DU Advariezs joi In-Vehicle aod (Dobile Sysiems:
Challenges jor irucrngiinnal Siandaras (S nu.:gy = 20083, LeVedicle Corprs and "vignel Processing
Jor Driver fehavice (Sprivges. 2008), and tead swihor of T repor The Inpacy ¢F Speech Under
‘Stress’ on Iiitary Spaees | cehnology, (NATO WTOWTR-10, 2060, [lis reseach inierests span
the areas of digital speech procassicg, analvsis and modeling of spuech anc speaker raits, speech
enhancement. jcaiure estiialion i KOs rHALsE speech recogrition with cimphasis on spoken
document reric v al. anc ih-vehicis inicractive o) stems oy bands-feae low-cognitive-load avman-
computer inwracito.
Previous Accompiishmenis: .. " ;
The noise and «~ealier corrensation methods =+f weed foin the p propo ad work weee b:.u;ed on
methods (& irreve o reecgnition i moe and strces e the U8 Alr Fore and SPAWAR
systems. Mony of thase advricements have hen :...c«i by NATO REG 10, and his enhancernent
algorithms bascd on Auto-l SP are in use by A TET and other military zroups. He served as Project
Lead for the DARPA Communicator effort on In-Yehicle Sanech Svitems for Roste Navigation
(2002-2004), which incluced pdvapcemens ‘n mbust feat pes and array processing lor poisv speech
recogniticn He o!so served as co-Pland spesch iescarcn lead ior s orolect supponed by the NSF
Digital Library 'nitintive ervitled Morfapog Coalters of e Spogey o which resulesd in the first
nationwide sear:t engine lor odio archives of historica! centent (=om the st 110 veass (60,000
hours of historical docvnen e Manw of the s ancemenis o address unkrown noeise, channel. and
speaker viamlilies resuirz mom that S-vear stiedy a2 now ia use by researchers in soe2ch recogni-
tion. More recenily. he e avade advancaments I wehmstress or Epeakes Recognilion hased on
Lombard efiec! 2.d sl ndimng/icst gtz size-. aswell as acoent ing dialect elassiiication of
English, Avcbie. snd !: M, 1 cid ek, n fich nuve bolr sapported by graets from variods LS.
agencies. (4 l'i.':.' Mstserned &3 2 ecasublang, jag ‘1:I,' G U S slesimres far more l!u.: ler yeurs for
work in snezey eiio 1 :.' o5

&5
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Selected Publica wis. Ty ke

J.H.L. Hansen, 2 !uang B, /iwm M. Seadle. 1P, Delier. I, AR, Gu rijale, P. /\n\.tk thtmkul
"SpeechFind: A dvances in Seoken Docrment Fetrieval for a National Gallery of the Spoken
Word." TEER Trary, Sivech & Audio Proc., Sreciol Tssue on Data Mining, vol. 13, no. S, pp.
712-730, Sent, 2005,

U. Yapanel, J.H.L. Hansen. "A New Perceptually Motivated MVDR-Based Acoustic Front-End
(PMVDR) for Robust Antemiatic Speech Recognition. Speect: Conmunication, vol, 50, pp. 142-
152, jan. 2008.

J.H.L. Hansen, V.S.Varadaraien, "Analysis and Normalizat:on of Lombard Speech under different
types and lzveis of noise with application w0 In-Set/Oul-of-Set Speaker Recogaition. 7/EEE
Trans Auwdio, Socech & Lunguage Processany, vol, 17, na. 2, pp. 366-378, Teb. 2009

M. Akbaczk. 11 Thaneen, 'Envieonmenial Saitfing: Noise Knowledge Estimation for Robust
Speech Sysiems," e EE Trans. Andio. Speect; ana Lonpuage Processing, vol 15, no. 2, pp.
465-477, Ven, LOul.

R. Huang. J.1.1., Hansen "Advances in Uosuperysed Audio Classdication and Segmentation for
the Broadeast News and i\'{ iSW Corpora,” [P0 Traie. Audio, Speech and Language
Processing, val 1<, vo. 1 pna, 907-919, May 2006,

R.Huang J.H.]. Faasen, . Angkititeakul. "Digiect/Accent Classification using Llnreulrn.:‘ed Au-
dio, by (LEE Troms. on Awdio, Speech ond Langnage Processing, vo!. 15, no. 2, pp. 453-464, Feb.
2007.

G. Zhou, J.H.L. Hansen. and |.F, Kaiser, "Nonlincar Feature Based Classification of Speech under
Stress." IEITF Transocnons anSpzecn & Adin Processing, vol 9. no, 2, pp. 201-216, March
2001

W. Kim, J.H.t. Harsen, " Pime-Freauency Correlation Based Miss ing-Feature Recc ‘nstruction for
Robust Speczh Recoarition in Band-Restewd Corditions, $28£ Truns. Awdio, Speeen and
Language vocessing vol DT 0o, 7 pp. 1292 304, "w'u'pi 0L

J.H.L. Hansen, "Aqahsis and Campensatton of Specch ander Stress and Nojse Tor Environmental
Robustaess n Spoech Recognition. soecch & cmmunication. Special Issue Speech Under
Stress, 2002) 151-170, Noy, 1996

J. Deller, 1.H.L. Hansen, and L. {Froakis (2000). (scele- L ane Processtg of Speech Signals, (2nd
Edition), 12 Press / John Wiley Publishers. New York. NY.

N. Morales D.T Toledane. LILL. Hansen [, Garvido, "Faitere Comipensation Techniques for ASR
on Band-hmiied Speec'y! WLEE Trans, ludie Speech und Langvage Procesysing, vol. 17, no. 4,
pp. 758-774, i ;l_. 2009,

N. Krishramurtl . 111 L. Vansern, "Babbie Moise: Lodeling. Anglysis. and Apolications." /EEE
Trans. Auwl 'uJL’ff f' comed e Process i, ved | 7 ne, T o L3R4 -iad7, heps. 2009,

Y. Lei, J.H L. Harnsen, "Dialecr Classitieation v exi-indanendaint Training and h:s«tmg for Arab-
ic, Spamsa ardd Chigese.” FEFE Trans, Avetn, Speech ead Loanswsage Progessiaz, o appear,
2010. | Aczepted tict 200U1.

H. Boril. J.ILL. Fensen, "Unsuparvised Founlivation of Lombard Eftect for Speech Recognition in
Noisy Advers: Enviramants” IEEE Trans, Audio, Speech and Languape Processing. (o ap-
pear. 2010, "tereprad Senl. 2609

M. Akbacak. 1.1LL. Hansen, "Spoken Propes Name Retrieval for Limited Resource Languages Us-
ing Mutilingusl ' Ivbod Mepreseatations " (2500 Leans, awdio, Specel and Langucse
Processing, o appene, WL [Accepred Oced J000].

o
ST AR TS an by AT A SEEST 71 0T P DRECTTLON O T CONVER OF PHIS PROPEOS AL

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000075



SRI Prop . _ 26 March 2010

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000076




SRI Proposal FCL 1600 (Vody s 1 e _ _ = g 26 March 2010

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000077




SRIProposal ECT 6= Y olue ) _ ~2¢ wvarch 2010

v

performance:. 'v'cpral oo, incluaing the overall desigr. vovalepment. sy, and evaivation ef the
system and the roanage men. o f aalivare deliveral v o cuen eeanical task, witl be the
responsib 1ity of S v mdioanl and watl ba led Som withun the Seltvare Bagincering Program in
SRI’s Engirecriny Socnoes iviswi

Interdependeacics
The seven defined nrofect tesks are nl highlv inferdlependant. The three crosseuding twsks (Tasks 1-
3), as well es the & A N etadats 1ask | Lask 2), bes 10t 2l others and am crucial for overall success.
Tasks 5 and 6 iFuve synargie: but could be pursued ingepenidactly, The soltware and 1esm
integration task (1ssk 7) is eritical ferall nther wor

None of the suheoniracion o entirely indignensadle. e the lozs of 2ny nne of themn would
seriously iropect the overall outiome sinee they ver evaeeed fo make key comtributions to lask |1

(robust featuire crtraetion) amd Task 2 (acdvenmee w”’. finiz} which are both critizal e overatl

success, and, tov 9 lesger extern: 1o Task 3{SAL

Managing bofirance bitegrsion _y g _

In additics = “« allebosation wethods desoribed ahove, e wil SUDPOI :-.-‘?'.wa.r: collabo-ation

and control by 1o viding paniaer ascess (0 an intesratad vods base ed repository on an SR server.,

This will also sipneit verssion contml. code cualiny essoemes ond a formal nightly releass build.

As team miemibems will use eaen other's sofiveare duriae devetlooment. e zration. test and

evaluatior. muitaie ors o have the epporunit v o Jetect defects or inweeration incompatibilities

as early as pos=ihic
Inadditnn o ropiwarg comnaanents jgeing Gomoane =R researeh weaomn asd nariner sites to

SRI's integravion tear . b will maks cemmon sedbwae companmts (e Sa, L, S10. and

KWS availzble o o suneoi) oo e adon e reaea soivities w be based on shared state-ofs

the-art soriware gad eisure hial esegich resony v be readiiv mtegrated ai 5R1, We have

successfu iy empicyed o simtias meliodalogy 1 past SRI1-led muitisite DARPA projecis.

Risk Mitizain

We will cantimeaily vk 1o idensfv. asgess, and mitigae Sk taal mav impagt schedule. eost, and

performapce. Twve Key areas o rigc are (1 flun bevston o Itegrate e pecessacy components,

and (2) failure 2o o ver syt widreal bt Sae vaess, Elenients of our anproseh (@ mitigating
these risks inciuil.

*  Wherever ;.,« thle, using proven exfsting pomoonens as the asarting pont i SCENIC. SR1has
built on, and witl coo e uybarld on, eyisling sawad-theent software cnaies for the RATS
progriuy i

e Perfarming ciagnonlic exnersaeats with diffieen types ofdegded, &« well e clean. data
and/or FEDI: L T i 3 efe med fee oy refere e cutpuls, 1o fest the utility and impact
onan e tauad sysam of the best ach ovebie esuits. This will show us whether further
developmer on & specilic somponsnt g off o e veieet is worthwhile, be e significant
time is speri v reseore! and irmplemonud

e Havirio moce than vue enper ana fecooicos! npee (20 Lecass enpineering ) dove op redundant
approsche:. 1 one appionicls proves svae e iy peiter, it will pe zaopiea in the end-io-end
gyster. [ ilVarent approaches prove supesior woder clificrent clee Lmslinees, oo will research
the best vy i« cunmbive e SEEpUts F00 Ma iU pesiarman

°  Arranving § o o mencers 1 use each ot e’ soriwvare during development, integiation, test
and evaluatic . o Bt nooltieds esens wiil nove the eppostunity to detoct detests or integration
INCOmMPALI =il 14 19 el 1 possIdle.

*  Engaging with DARPA ard 5 contrzerie cnosen loreveluaiior. providing feedback on
softwairce specthicanans row o gelivery ar t on e and actirg on the feedhack after system
deliver ..

(<%

3y e A LT PR T LY P s A TERATHS 41 PV Bl CUOER TR AN R R I T MRS AL

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000078



SRI Proposs! L 112006 (Volume 1) i _ 26 Viarch 2010

Students and Pos‘doctoral Rescachers

The project will ic part t2lv i the contribuzions ~F graduze stedents and posidoctorsl researchers,
via the three acedemic saberotmciors: UT Dallas. UTUA L and 1S

UTD will emoloy iwe sreduate studenis and iwe half-time postdocs, One postdoc will be
responsib!z for doy clopment of restrictec bapdwicdih-besed ieature und model compensation
schemes for robust snecch ecognition and keyword spolling in noise and varying communications
channels. This post-coe will corcentrate vn missing-fealure-based L'u"npcmation schemes. The
second postdoc wiik [beus o robust speech activity deiection, and rebustness with regand to speaker
variability and comipeting background netse, Upe -m}du e student will work in collaboration with
the first postdon 1o develan cove aufomaric mack - stimation schemes for missing-featur-based
speech recognitian in deprded channe! conuitions,  The sccond gradoate siudent m‘l work with
the second postdo: o hizls deveiop improved spearer and neise chasacterization schemes. These
schemes will bu evaluaten b the context ol speakar nooumibon, kevwordpesch recognizion, and
language d2ndtive o,

UCLA will eiploy ane wraduste student, wio will be involved i the deveiapment and
implementaticn 0 algor M e mad o 0070 snd channe: robusiess. Algorithms include variable
frame rate. weighie d Vikrb, recognidon, and envor concealment wehinigues, The siucent will be
conducting A5« i ac. ',u_. and simualated noise, wd interactiog v ith resea unh..‘a at sKI1CS,, and
UTD to help deliver cods and aerk on system iagegution. e studeat witl also partizipate in Pl
meetings, if aperogring., e bels wrive and noesent rasule al corlareaces and in technical reports.

[CSI wii) ampicy ong £ . s oot arating wdeas on Channel
and noise e bl sacciie st o aad plich weteciion, making vae o ideas from Profussers
Morgan and Eliis (4 senice rosces 1L

i‘l"
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Total Cost Summary Broken Down by Phase, by Task and Frime and Major Subcontractors |[PHASE 1 (BASE)|

=T A Do W= ] June! T2 5 ST

|
i

grw Dtraction

P CHFRIION

1 b idearation

- | b b 2 i Gyl : ST paitable Bees o pench Dhose oM edtives, we plan o begin resenrch and development with e stait of Phuse 1,

wlnlic RATS dau is still b“l'ig olier.lcu During this time, we \'\l” begin alsm ithm and software developmeal, and carry out research usmg existing databases of
degraded speech (such as the MIT-LL Tactical Speaker ldcntmuatlon Speech Corpus, the DARPA Spectrum Supremacy corpus. and various specialized
databases at UT Dallas) and artificially degraded speech data. The level of effort during the first 6 months of Phase 1 will be limited compared to Months 7-18.
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[P ASE 2 (Qpiisny

Task 3 - Do lsien Slaiion

| Tk 6 - Bo o viwd 3 sedcing
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2.1" ORGANIZATIONAL CONYLICT OF INTEREST
AFFIRMATIONS/DISCLOSURE

SRI Internarional is not providing Scientific. Engineering. and Technical Assistance (SETA) to any
DARPA technical offices,

SRI International patticipates in. and supporis DARPA under the Intergovernmental Personnel
Act (IPA) Monhility Program. SKI has [PA emplovees detailed or seconded as Program Managers in
several of lices withiin DARPA. We have listed these individuals below and SKI does not believe
that any real or perctived confiiel of interest exisis, as these individuals are not directly nvoived
with nor bave sceess 10 anv prcwrement-seasitive or budgelary infonmation related to the effort
proposed hierein
o Chris Earl, Oifice sf (ke Dirscty, DARPA
e Drew Dean. Transformationa’ Coavargensz [ozhachgy O ee (TCTO), DARPA

In addition. Mr. Dan Kaufinar is an SRIPA emplovee serving in the capacity of the Director of
IPTO. It s owe undessanding that DARPA has nolicies and procedures thut can be utilized o
ensure ther any conflict of interest, or appearance of conflict af interest, with respeet 1o Mr,
Kaufman end SE{ can be adimssed and avosded

34
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232 HUMAN UsSE

None.

55
ol
USEOR DISCLOSLIRE OF DATA IS SUBJECT TOTHE RESTRICTION ON THE COVER OF THIS PROPOSAL.
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