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2.6 INTELLECT UAL PROPERTY 

1. FARIDFARS Nuncommercia lltems IP Rc.'St rictions (fechniclt l Data and Computer 
Software) 

NONE. 

2. FAR/OF ARS Commercial Items IP Rt!stricfions (Technical Data and Computer Soft­
ware) 

- -
COMMt:RClAL 

Tec:hnieal natR I ('omplle- Name or Person 
er SoftwarE' T o be " ' Uf- 8a_~is :\ss eNI,.~ 1 Assertinji!; 

nished With H<>s, ric-tions ror '\ s."ertiOl1 ~,_~~!!.S Cat!]ory Restrictions .. -.-.. ,,-
Dcc i phe~ Speech Kccog.oi- ('e>mmercial COOL- Commercia! Rights (Vendor standard SR I International 
t ion System I puter Sottware no ';0;;\ agreemelll) 
SRILM SRI Language Commercial COlli · Commercial l{iglm SRI International 
Modeling Toolkit puter Software ( www.speec h.sri.com/projects/sril m/d 

' . I;~ I 
I.;e~nse'l 

Algemy Commercial Com- Commercial Rights (F(ILlivalcnl of Bosch & Volkswa-
I puler Soft ...... are I {Inl i :-niterJ I{ i ;;ht~. wit h wai ver of W" T- gl:n or America 

__ ~_!.:.J..! ... v "J.d U;\l,ility) 
Matlab Commercial Com- ('otl~ mer.: i~ ll{ight~ (Vendor st:m(lard Mal~worl..s 

I puler SGilw:lrc • a£,:ecmen~ l 

SVMLighl i n:r lem: I!l.at i,~ ... Commercial ('o m- I Commercia; !{irhls (f'.N.."e for TlCl11_ Thof£len Joachims. 
of Support Vecr{'f " ' aehines I ,),II"r <;o fiw,l r~ i :onliT'::F--iall .;e, no r.~d i 5trihut i.~1"' l!1- ('ornell University 
in C lowed} 

HTK Hidden M::r!w,., Mod-

I 
":'C'mmereial COlli- C(Il"!'IT'ercin\ RJg\1 l.s tJnilicrsily orCam-

e] Tool·kit ..,u~c r So ll.w?re I (hlk _ ellg .ca m .a,: . uk/doe~ li - bridge 
I t <x l1se.sHm ll . 

Speech dllta C0mm~rciaJ Da\(1 ~ :'m me'-cial Rights Linguistic Data 
I \w·,, \, ld:.: up':ruu'du! 

Cal:,I,.if, _ 
ConSt..lT;ium 

R Statistics Pack.:> lommercial ( om- C"tll.t':r-::ia' '{irhls (GN U Gcneml I Free Software 

, .lule~ Seft ... 'a "; r'ubJi'; Li t·,~m'_ ) _ Fnuudatit'n (FSF) 
Oclave I (C fl'llw '-l i"J COI11- ('I'mm'! L':: ;,ll Rit=ht .; (GNU Gent'Ti,1 Free Sofiware 

J,mt~r S('fiw'ln: PLlblic I ie~~£J ___ Fou'ldation 
Python I ,: 'o::,,·'u:n·;al Cf)Ill- j ('o n .... "rd 91 " ! ; ~h ' f. (P~l h(t1l 2.4? E· , PYIII'.m Su nware 

t puter Sofn varc (("" SC Foundation (PSF) 
wwwpytho_,org/dowllloadlrc lcase$l2. I 
4.2 ' licellsd: I 

Perl Commercial COlli - C~mmerc i a l Ri~hL~ (uNU General Frt:e Software 
lull'r Scftwar(· 

-~ 
" lIbl ir; L ic r.m '~ 1 l ~oundation 

DynaSpeak® Speech Rcc- Coml11ereial Cow· ( ' ''I'1111':((; i.11 Hights SRll nt,!mational 
oenitio n Sv stt:1O 

, 
outer Soft ware -

QT User lnt.!rrace Libr.trics .- (l '- mer-: ial Ce"'- -:"- ,'-1 }~ - -;;·l ' ·{ ;l~h:." '1o~, i a. il le. 
'~ " ' ''- SO'h"' .... Jt" d 'Ip: '('.'· ... w t;l<;fJflware.oom/product.sl 

I licl:l1"inp , 
XMLR PC-c : '.:·(I n· llIcrr~a l Com- CU:l:fTlercis ! D,ig ht ~ (h'fp:!f}:.nlJrpc.: I SOl'-~-! forgc.net 

,utr- ,'; (, '1 Vlaro) I -.~iH ir\,';,I~~r~ -, I .. ':4) , 
Apache XML I{PC ('ol11 mcrd al Com- ( 'cmu lercla ' Rights I Arm~hr o~len 

1uter Soli ware ! l ilt' r,: ! \ ''''. iI l :'..:.hc.ot!·! xmh }o:i \ ' source pr~ ieci 
Microsoft C I I 2008 Rcdi· Commercial Com- Ccullim:r;;ia' Kights , 

Micro~n 
stributable Pack.<lge J ulcr S.:fiW.Irt" I 

28 
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COMMERCIAL 

T echninl Dat, 1 t omput-=-T 

I 
N:tme or Person 

er Software To be Fu r- I B:1Sis A~~tf1t<1 .'\ss{'rt ing 
nishfd With R'-'Sfl"id ions fo r A!;, l!rt iGA Rij!hts C atel!<irv Itestrict ions 

Java Standard Edition Run- { ·Olnrl' ... ~rci a: Com- Su n microsystems 
li me Environment Vers ion IMler Sofiwar'; 

I C'Ollunercial Ri ghts 
( hJ.!n.2ii! \ II MjJ1,LU Ill/ I :lV:l~d~'wn i(XId ~ 

6 (or later) ;" (!C )I, j "ll) 
Posigresql Commcrdal Corn- O 'mnu:rda l Rights P(}slg rcsql 

pli le r Sofiwan.: 
Postgrcsql jdbc Cmllll~crc ia l COIll- ( 'omrncrcial t~ig hl ~ l'oslg rcsql 

j)ll ler SonwlIrc 
SPIIi NX Conllne rc;al COIil - ('0 ll Jl1c rcia! Rights Cume~je Mellon 

pm .!r Sofiwllre University 

J. Non-FARlI?!~R_~.P RCStri~~~I~lS (Ted' !!!~!!)~ta and t;?-'!~ l! l! ler S~flwa~) 
NONE. 

4 Patent Dependencies . 
US PMt~"t or Im'cn t()r( ~ ) T itle Issue DIIII;' O l'i u t r 
Application H - - -
7.254,538 ~fy"ek Her- ,~,,)Ill !nen r 1ll:1f1ping fur fe:lIufc ex- August 7, 21107 l("sf 

mallsky_ Sallgi. traction ill :wtonl:uic !o'V'et:h r'r.': g -
ta Sharma, :md 'l i; ion 
Dan iel Ell is 

11/758,650 Rrnlt cl al. Method and Appma;u.'; f'.l r Spcd\;cr SRI In tenla-
, 

I ~':~C !Ol1 i t l~n l:conal !md 
StanfOrd Um-
versity 

US 7, In,810 BraIt ct al. Method and Appara lu~ far P':l lonll' I:Hcb-2007 Sltllnterrm-
ing Prosody-tm~cd I~J hf p'l i l l t i n~ (l f a tiona l 
~; r(cd l Si ' n ~ f 

5. IP Representation 

SRI Internat iona l represent" in good faith that to th~ hest o f ils knowledge ,IS of the date Il rthis 
proposal. that SR I t W l lE or po .'; ~ e s st::s apPl'opl' iat·,: l ic~~ns ing rights to a ll other intel lectua l property 
proposed for use Ill'rein, Howe\'c r. SRI has 110t ~0nduc\(."'J any paknt search or c ilgagt'u co unsel to 
p rov ide any kg:! ! o~') i nl(Jn I'cgllruil~g fr.:::t'dJ m til op :!rat<:: arid provide..; no wammt) or nr,n­
inrringemellt of .my third p3n:, righls. 

29 
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~.1 SCHEDULE AND MILESTONES 

The following tablt: presents the schedule and milcsl<)ncs for the SCENIC program. 

l ASflS 

M~~lSlream Fea!ures BaseJ 0)11 Gft« Filcr'ng 

Pitch 51nc, Feats & Robus1 p't u hlilTliltf);1 

.\'nDrowd Feature Maw-.JV 
la\ll.s.emc Feat.n8~n 

F~O~~~~::~::~::::::: 

t , "1IIk.';nal m l~>tOr1 e: ~. ~\~kJ~:oo S-I'""~I dw·'l!', .'" ql'frt'rly tocIffiIC.11ItlP'".,r.s 

26 March 2010 

The follo\V i l1~ l 'lb l'.. prt" ~!'nts rh,~ r.erfimTlHr.c.~ 1 1, :~'·~t" (I! ' 1)j1l' S~ pnd i:lst< lor the SeEN Ie program. 

3~FA IO% F.i\ 4%FA 4%FA 
ct"'Or- p.~ E'" ·R 2'1, Error- 5 5~ ~trQr - 7% 

Pha3E! 2 4~Miss 5% Miss 10°.0 Miss 20% Miss 
1.5~t FA 5% FA 2.5% FA 3% FA 

Error - 22'iS Err~, - ~% E'ltr- 4% E~r- 5.2% 
Phase 3 3',1; .'..:s. :' - ,' ., !. Jf, J "'1 ::>~ 1::'1" '.1I£S 

1% FA 1%FA 1.5% FA Z%FA , 

ww OIl !l 1 ~1.. tJ J~ l 1"1 L 1)1 ' ., " 1\ t ': ~IJliln l' 'Ill "I II , : , ~ ! ,.,( 'ni l " f II> Til l < 'tI\T" ',I 'I I W; I'HOI~'~ IL L 
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2.8 PERSONNEL, QUALIFICATIONS, A ND COMMITMENTS 

The foll owing b iograph ic~ fu r all key members Of lhc SCENIC team sltmmar iLI! qualifi(.;.ations and 
unique capabil ities. K ~y pC:l"Si:lnncl from SRI a~ , \m.lreas S!o!cke. Horacio Fr:m o ). Martin 
Graci arcna. Di mitrn Verg} ri . I.Yl1n Voss. and N icn l~:> O;;chc!r~r. K~)' rcrsonnc l ti 'OIl1 It SI a rc 
Nelson Morgan OI rJ(! Oanicll~ llis . ( ~h::r ..;t"Y Il{' f ' H',, :I grc I\heer "IW;111 fr,--'II' I J( t ,/\ 3r1d J O!lIl 

Hansen from UTU. 

Key lnd'v id mll rime Cnmmifmcnrs 

Curr~t) t ! 
,...,..~ - - - - - -c.,..,..,...., 

31 
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SRI Propo;;al Ee L' 10-006 \ VGlume I) "'6 March 2010 

1\nclrcas <':;tol 

Summary ofQuaIUklt [~m~ 311d l~~_~~~CuJJiJ 'bil il,irs : ______ . __ __ _ 

Dr. Andrea~ Sto lc ke lh)lds 2 PIl.D. in comp"tf'r :;l'lcnCt: from IJC [krkd cy, and has hcen with SRI 
International since 1l)9~ , current ly as a Sell i:)r Rtst~arch f·:ngincer. Dr. Stolc: ke has published more 
than 200 journa I articles and uth::!" pcer-rev i(~\\ed IWrl!fS. with contribut iolls to machi ne learning of 
languages. parsing, acouMic and language lllodl.'llng for speed1 recogn ition. computational model­
ing or speech prosody, info rmation extraction rrllnl speech. and ASR-hased tec hniques for speaker 
recogn ition. He ha<; served (111 I he editonallxwrds ur as co-ed itor til r the joun1als ( "oll/pufat ianlll 
Lingllisfh:s. l EHF Tr."lnWI('fjnm" 1m ;f udifJ .\i"-' l.!c/I (irK! Langlloge Pruct!.~.~inR_ and C·olI/pllfer .\pee£h 
(md Lnn},'Iwge, and is a :)el1io r ~cmber of tnl! IEI :r: Signal Process ing Society. I I\! wrote (he widely 
used, open-smrc;:' ~ IU lapgun;;e Model ill g (SR I! M) lo .. lkil. 

Previous Acco~J~~i".:~,, \_en t:!,; ; __ . ________ . _____ _ 

Dr. Stok ke was ul e PI fi ll' SRr s tean; on D,\ RPA· ~ E A!~S prunl'<'Jn. where he di rected research in 
large-vocabu lary Sr,r,o,Xll rr~cog' l i ; io n an d rcoogr, iliun o i' ~' lruc lt !ra l l \1etadala, .'leading a Leam Df size 
similar to the prop('sl! d HA IS dTon_ Subs~qut'n rlv . hI.! was a Task IJ:adcr for SR I's tcam on the 
DARPA GALE progrmn. rt:sronsiblc ti.l r c(lOrdi-';', l ing 3pel..'(h rccegnilion rc~a(ch and develop­
ment among six runner "ilC". a:-; well a<; with oth';!r ,cam members v.'urking lIn mach in\! translation 
and in fonnation dis!il lalio·" Dr. Siold :e W;}:; p.1n urlhe SK I I.cam lhal fielded lhe wi nni n!4 system in 
the 2001 DARPA-spon;;orcd evai l;n! ion of n:c l.l j!niliun ofSpcech in Noisy I:nvironmenl<; (SPINE). 
and he was a key C .)nlrihulor to tic SGI/OGI SYSI\! 'll fil r th~ ; 1ST 2006 Spoken Tenn Detection 
eval uation. Dr. Smick'! has directed wo rk at SI{ I qflJ I(,S f in mceting recognition, contriooting to 
DARPA's PAU( /\1.0 rr"gr<.l :~1 . ar,d consi ~lcat l ~ cblnin ill g Io.::ad jng p~rJ(lmlanCc in NIST Rid 
Tmnscripliotl cvr. I .. <1l i" ,l " . I· n~ the PJS~ six y,;- III ' .. l )]", Stokke has been co-leading SR" s sreaker 
recognit ion pmg:E:~'I1 \ (I rndll'l'. I'ro'11 Del J. ~,1'1&1 ! .l~hs. f d ld i/, RPA). whi ch !"Csu !l..::d in numerous 
contributions to the s~k rn' t ,n in Ihal /"i.:!J ':111 t\l l ts t ~! ·di'ie. I~,~u lts ;.1 NIS"f C\ 'J lu .:\\;ons. 
Selccted Pu blic::lll<"J t1S: 

A. Sto!ckc. B. CIl.:on. I I. '· ran;;.,. 'I . K. R, (ildd~. ~...., . (ir~_ciarClla . M.- Y. Hwang. K. Kirchhotl~ A, 
Mandai, N. M:)Jgan, X, Ln. T. N~. M. O;';lendnr[ K. Sor: lnez , A. Vef'ik!1IO'.ruman. D. Vergyri, 
W. Wang. J, l.he-' l ~ .. O. Zhu (20U6). Recent Jl1novntior.s: in Spet:r h·to·T ex! T r.msc riplion al 
SRI- ICSI- lI W. I t:i';fi: -rrm?";. Audio, Spe4'Cil (/nd Lall.f!Ua:!:.' p '·{'o!.,· \inK l4(5), I 729- ! 744. 

A. Stolcke. X.!\nv u,,:nl , K, l-1(1;lk~ (:. o. Cctin. /\ . .!;mi ll. M. M:'I1!ircv.ii-Ooss. C Woo,er'> • .I. ~heng 
(2008). The ';R I- /('~I ~~pr il l ,; 2.!07 MCI':'. in\!, '1I1..t Lcr.lm·(~ Reco~ni ti(ln Sy~ ! cm, R. Slk t'o:: lhagen, 
R. Bowers. a·1'.' I. !-is:', h (rds. )_ Mu iti rn(l(b! "'och no h)g i c.~ t(~r Pcrccoti(m or Humans. Interna­
tional Evaluflr·l)1l \V l' rk!o. lw'}S C 1.1 -:A R 2\J(j"I o.!nn R T 20m. Spri ng(!r l.c("/lI "e N(I/(~. \· in ('ompufer 
Science 4(j25, ro .t S~I _t,. ~ . 

A. Stolckc_ S . Kaiurel ar. L J-'t'rrn. E- S:'r ; her~ C liO'/). Speakc!· RI'..:ognitio n with Session Variabil­
iry NOnlla liVlti'.)f' q~ '><-.!d t'·' M _ J.R Ad:JptPli('"" Ttan~forms_ lHJ."h.: 7hm,l"{Iclions on A IIdio. 
Speech 1I11. } J.Ofl l....'l .·OJ!.i' ,'j 1';'·{'.\S i .lg_ ; 5( "} •. I ,H! 1·- J tXJ:( Sr.ol.·';: I:' ! isslle ,)r. '>f")~:lkcr and language 
recognition. 

S. S . Kojarekl:r, I r ~rn:j A <c1::kc. anu L, ~ '; h ri\ ll.. r;; (2003), Voi..:~-bascd ~rcnkcr r':c('gnition 
combining nco .uti c .:l l1d ;o;1;,blic rcalufC ~ . til , /, .. '(mc!!.) ii' Si, )lWf;',i .... ~·: S(!IISo r ... , ~ lIgOl ·:lhfil." and 
Sy,~tems (N. I~ 1: ,\\11 .11 an\.; V, GI)Vinclar~\u . ,~d ~.). pp, I ,(J--2'J I. I..oHdl)n: ~;pr i l1 gl! l. 

A. Slolcke and s. I": ,li s( ;~ J.J ; \1 ,j0S), R'.!t:Og!i .'.;1- ~ /\m hl ... ~j)l."J k,:rs with englisll p llOne~. in Prof,;. 
Odyssey !)p.'a,~,: { lI lt, I (i/,,l.!!llIgl! ReC; )l!,l lI/ /: , I fi ·:JI·/WltI;t. SteJ k nb<)$c!l, South Alri~", 

V. R. Rao Gad :t:. 1\. :"j ~t) : I.. "': , I ). 'icrgYd, j . Ll':~r, g, K. Sonme,.;. t, . Vl!rikal~rnman (2002), Building 
an ASR S .>Ielll fOi r~01.-,\ e nv lronmen l .. : S ~~ '.~. :!Otl l SI>!NE fVj1lu;ll io!l System. "roc. 11111. 
Con/ on " ·1(,,:£11 L" ' /l! /. iI;"rc ProceSSlllit. v,A, _', pp. 15; ;- ,58:). i)l'n\l l;'i". 

liSI:OIlD.S( ' I O' IiH f1~ ' 1, 1' 1~':i l ll!l ( 1 111 "t d '1 1 , I";t W rlc, .. r .'.JI, "[,1I PIV ER I! nW;I 'I ((lI'O:'AI. 
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M. Akbacak. D. VergyrL ,\. Stok ke (2008 ). Opcn- Yoc.lhu iary Spoken Ten'n Oeteclion Using 
Graphone- Hast:d Hyol'id Recogn ition S)slI!ms. Pr,1e. lEI:'!: ICAS .. 'iP. pr. 5240- 5243. Las Ye­
gas. 

E. Shriberg. A. Stok ke (2004). Direct Modeli ng (II' Prosody: An Overview or App licat ions to Au· 
tomatic Spt~ed, I)roc.::ssmg. ['roc" Inl. (·,)I?/." on .)i)e(,t.:h I'/,()"W)(~I·. pp. 575--582. Narn. Japan. 

34 
USE OR [)!:-:C I ' 1 ~IJ i~ I: 01" IMT,\ IS SllllJIOCT T() "II II . RU i tHIC'rU)N ()N TH!' COVEI( (IF IIIIS l' iUW( )SAI. 

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000063



SRI Propmal En! 10·006 (Vo/lime I) 26 March 2010 

UnracioFr. 
Summary ofQ~alilicati()n:5 and Un ique (:ap;lbi liti~; 

Horac ia Franco is C hief Scientist in the Speech Tech nology and Research L<lboralo ry (ST AR) 
at SR I. He rece ivecl his Engineer Degree in rk-clronics in 1978. and his I Joctor in Engineering 
degree in 1996. roth /fu m the University of Buenos I\i rc~. Sineejoining SRI in 1990, he has 
contri buted to the areas o f" acoustic model ing. hybrid HMM-ncu ra l net speech recognition 
approaches. speech recognizer architectures. spee.:h technology for language learning. noise-robust 
speech recognition. and speech-to-speech translalion systems. He has co-authored more than 70 
papers. and several communications and book chapters. Dr. Franco is co-author o f several U.S. 
patents in a3-pecl$ or spcL'Ch recognition. sp~ech tcchnology For language Icarning. and noise-robust 
speech recognit ion. H..: h:'l!' also reen active in lending development and deployment or SRI's specch 
technology in di Ilere", afi!.1S v1 governmr..':l t :10":' ~(I(l1.'Tler ;; !Ul l lse. 

Previous Accom"jjsh_I:~~II l"S: -.-.----cc--~ 
Dr. Franco has h .. 'Cn a principal investigatoT fOt" sev':fa l DARPA-fundeJ projects m SRI: Speech 
Model in!:] wi th Nt::uml NClwor"s. lhe TRP AffonJah le I.anguage EducatiOIl Cun<;on iwn. and the 
speech recogn ition component o f One Way ar.o SR I 's Bnhyloll 5jX!ech translation projl'CIS. as well as 
leader of the Aco ustic M('Jdeling t.3sk in SRI's E, \ RS projec t. Dr. Franco abo I ~d an cHart. tunded by 
the Collaborat ive Technology Allian.:::c. \0 devci op noise-robust com ma..,d f\lx:! conll"(.11 speech 
recognition for mll imry w hich:!>. He led scwral projects to devd op no isc-..robl!st speech recognition 
systems tor mili tary air veh icles suc h as the Jo int St:iko:= Fighter and the Apache hel icopter. I Ie led a 
Raytheon subcOP.l ru\:t I rtlll! the DARPA BO~~ pro!:. ... am ~o acvelop embedded wordspottmg. speaker 
10, l anguag~!D . :Ill J topi c: dctccfkm cupabil it i(."S 
Sclectoo P uolicatl(lns: - ------
M. Akbacak. H. haneo. M.I·randscn. S. Ilasall. H. Jamcel. A. KathoL S. Khauivi. X. Le L I\. MandaI, 

S. Mansour. K. 1'11cot.!a. C. Richey. D. \"e;gyri. w. \Var. ~. \1 .. Yang. J. Zh,:ng. I {t.~i.:ent Ad­
vances in S . I" s lraqCulll1T> T.\! Iraq: Amhk·tr,g,iish Spccch-to· .~pel'ch TrJllS lali0!'l Sy.">tem. Proc. 
IEEE ICASS r (Tuip~i) . . "'pr. 20(,'9. 

A. Stolcke, B. Chen. H. FT'JllC(t R. Gaeoe . M (jmdaf-!na.M .I I. Ilw3-"1g. K. Kin::l!1off. A. Mandai, N. 
Morgan. T. N!: . M. O., tclldOl~. K. SCnm"!7_ A. Vcnl,mf.r1IT, 'lfl. D . Vcrgyri. W. Wang. J. Zhcng. Q. 
Zhu, RtX:CIl I I" no \ ~Iin ::; in Speech-Io-Tt'lt' T r<.l ll$cript.ior. at Sfn-leSI-tl',.,' . I ELl: T ri'!ns. Spccxh. 
Acoustics a·,.j Audio PnK(':$s ing 14(5 ). 17:!C)-! '144. 200(1. 

J irlg Z heng, I lo l"<'.c io r: ·:'IlCO. I\ndr~,..:; Stnk};" (2 ')1)·1) , EfI: l"1 iw o\C'J 'J:')'.ic. f',hrlding for Ralr:-of· 
Speeeh Var'at i ~1l i" I <l r~·t · \/nc;;hu lary C : r,vcrsalional Spcct:.h Rccognitil)ll , P,'OC . lCSLP. pp. 
401 -404 .. k j u. I'-:t' r~ fj . 

I-I. Franco, J . Zht'r,.: o K. Pr-~...:od fl. F. Cesario V. Ahra:-oh. D. Vcrgyri. A. Vcnklltaram<l n. H. Bratt. C. 
Richey. 1\. Sarich ('.:0031. Devciopmenl t,f Phm:';c Tmllslut iorl ~ystems lor Handh'!ld Computers: 
From Concept: to 1-,<10. I)roc. I~uro~pc:cch . C\.':!levC'. ~\\ ilZer!and. 

M. Graciarena . H. 1·I""<.Inco. Greg: Myers.. Vic{'~r" 1)I ;:~h. "R ,lbust Fcnh .. re Compensation in onstutio­
nul)' and Multiple "Jo isc Env ironments. Ilroc. l~tl rospccC"h. Lisbon. r ortllgn l. 200.5. 

M. Graciarcnl!.ll. Fronco. Unsupervis:!d Noise Mn .lell-.Mlmation lor Modcl -H:I')cd I{(,busl Speech 
Recognilion. I' roc Il:J2E A·.llolllulic ~reedl Recognition and IJ nderst:lwling Workshop. 2003 

H. Frunco. J. Zheng. K. r~-,:{~OC~ Il . F. Cesario V. l\,~m ill. D. V~rgyri. A. Vcn!Hllllrnnun. H. Hr::tlt. C. 
Richey, A. S31·ich noOJ}. Oevelopmcnt of ?h rn'.I~ 'lhms1al ion Systems 'or Handhe ld Computers: 
From Concept to Field. I)roc. (·:urospccch. ( i.:' ll .. ~ ve. Switzerlan{l. 

J. Zheng. H. Frrl"l"".l. A.l>tolckt: (200.3 ). Mcd..:1111£ Word-Level Rale-{l I ~Spccc h Variation in I.arge 
Vocabu lar) C~ ,\w e-tsnt ional Spel'ch Rccognil ion. Spct:Ch Communicntion. 4 1. pp. 273--285. 

H. Franco. J. Zhcn.l. , RIo',;,·. h:;!",.~l;:r. F. Cesario ~1. Fml:dscn . . 1. "'mold. V. R. r~:I ~' Ciaddc. A. Stolcke. 
v. Abmsh (2'Xi2) D. l~ a$pe2k: SRI'! S ... ~:;1!lb l ~ S~,-'"';h Rcccgtli~r for Embedded :md Mobi le 
Systems. Pr'lc. Sec0nJ Iml. G '.1t: on Hl1101:I1l I :· Il g;LlI.'gl' T('"chn,.,.I".!!)' !~e.';<!:l rch. j1p. 25 30. Mar. 
24-27. S::!n flic£,0. Cdl if"-· ,ia. 

-------- - - ----
J.'i 
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Summary <lfQuaiilicittions ana Unique Cap;ahilitic..~; - - -
Martin Graciaren:.l ;5 a RC'!~""Jrch Eng ine.:r inlh(' ST <\R !,.ab0rdtory at SRI , Il l' is a re viewcf o f 
noi se-robusT speec h 811d s~i.1kc" .crognilion plper; un lh..: most rdcvnllt pllblic<ltions and 
conferences in ihc al'C,a sur,n ~b the ILFI .. : '}'I'(IIIH/('.'iom ' (m :')/)!!ech and L(lI1,!!IWg" .1l1d the IEEE 
Inlemalionl!/( .oq!£.I.er;cc oIIAw !Jsl ics .• Si let.ch (l.!t ISiKflill ')rOl,x.',I .\ ing. I Ie has pu blished more than 
25 papers on no ise· robust ~pecch and sp.:a~..:r n:wgniliun. 3nd he ha" done pioneering work on 
combination or standard nnll ! ~l roat microphU1~ ,' Ie- r rohus\ s '_ech rtX:ogllilion. His paper ::.:.bout 
this research is one rf th.· tr'O~1 .-.:i td papers ii', this area. I J.... h3~ ilT'rro\lcd Icalul\! mapping. 
tec hn iques and n!~~rld~bas~1 L!t,i~.e-rl)b u:-J. ~p .;~.t: 'i r"'logn itil-'Il has improved stak"'or~the- i:lI t speech 
recognition sysf t'm<.; by ir 'Mrrlra!in~ pros,-.ri.; ~ha~ 'd Irr tufl's. done rc.o.;earch !)11 nn ise-robust 
speaker ide nti fi\.: <!\.i,Jn i,l Ar .. bi.: lu ngUiiE,'-' as \\iJI ,I:, inlpru .... ing ('h:tnncl roh.lslncss of high-level 
prosodic-ba:.ed :"/,,":<.1,\.;,: , id':IIt :, kll,! j,,!.: ~ YSle.r ~.;, Ilt Ii(l lds one paten! on <L !loise·robust speech 
recognition tccl111iq l!t' ;11,(,.1 i ;,' a i1 I :FE memher. 

His currenl res,:arc" ir \t'r :;.;fs ,m,' impnwi l1U Ih' 'ea \ure eX ll'ae-i(\jI prO('{'3~ ing "'~~cd 'J!l human 
auditory modd ; r~. !1Tt.1 PW "lJ [ .::t lll ,'::: map;J jng l ,;,,;h:1 iql ' :S ['J~/ ('(om!:- 'n jqg h ,: tt'T0g~:Ii ~-O JS 
transrormations, !,_Ild innr"'/ ing ~':\ec ,~h activity (".~' C(;l:nn in ,Xlmbj pation \V i~h SP~; (',;h "lnd 
background irr.nrfl ,·':o 1cf\tlll'! l') traction. 
Previous AttomI'!i!hm~~~~ 

Dr. Grac iurer, u ~ • ..: pj ~" "'''' ' 1. 1:; .v';I~. (:r, ::,ombin illg ~tJC.·(,Il- .1I;d t r:;nl<ll~ba:'I.!IJ lll icrophv, ll.!S fOr" 
robust speec,\ 1't:..;~)g l\ l (i',:h1 w',JL!r the D, \ x" \ R(). \ R r n'~: <II" I. l Ie .. vas 1\ rC~.l rC:lcr ill tht: DA RPA 
EARS program II !l';:l 't! h ... mml) \i ..:d . hC-l)¢d~lm l j.\I' '';~ o j' "/n,,.:-0l:'t!tc-UI1 ::-0-''':1.:11 rccogLlition t;ystems 
by the incOIrx'Hl1t,, 'lll)1 V(l i': H1f Irun),v, ;n In..: a~'.O"5\ic I'runl t:11J . I k: irnpro' l;d tl,c 11.1bUE,iIlCSS to 
channel delfruu&~ i l' Ll ,)1 ~l r.le-l) l:" th(:-Hr : p l\)~tld ic·bD>C<.l ::.pca..;(;r iG<cllldic<lt ioll :,),S/ <:!1ilS fix Sandia 
Nationa l Labvra.: .:)" 

Selectoo Publica /in liS: 

M. Graciarena. S, Kaj'l"ckM. ,\ . S,t)h.:kc. E, Shr, I}o: "';~ (20m) NtJ is: P,(,hu!>t ~"'Cakc"ldC'!ltiticat ioll ror 
SpontanetjUi A rahir: Sr)o~-e<;h" Pror.'. IU.'I.£ It 'A.V,}'. 1'01. 4, PI}. 245-248. I -Iono!ulu, 

L. Ferrer. M. lildc iaren:.. 1\ . Zymni::;. t " Sh(j \lC[~.1200~ l- Sys,er l Combinalion Using Auxiliary In­
ronnatron TO. ~I:x!at< er VC,'I!"i Ca!!\Ifl, {'/Uf, //:. ,"';!: iml. ('Ollt Acous!lc.\'. SPt'I.·' II {{lUI SiJ,;J1(1/ 
Proces.\ in;t. ':'U C.S. . 

M. Graciarc:1.i, t..; , n ',.III ''::I. C, j"IY:TS, V, .'\:lJ :~; I: (2u"S) I k'I: U~;l Featu!l~ ( 'tim:}!.!! ~ ali(lf! ill Ncnsta­
lionary and r. ~( it'll,: ~>loi~',_ En'w PI1Il"I1·" . P",:, /'.'111',," ]-,'('1.'11. pp, ';:lS-9gR, I_ishpfl . ~'cnl ;gal. 

M, Gracian;!1Cl. I •.. ,'w:'c::. ~ .,; " t '~' L J_ \'L:!1!.~, i /\. S,l,k i • ...: \::0(4). Yui..:illg i .. ~:i l.'r~~ Imcg:'al;QIl in 
SRI's D :cDh..: \ ... \'('3 ,! ,"~Sll',1L " n..;' , ';I:L,. ,'.', ' f ;1/:'m AU}USlio', '~/ ;" , "ch ",, ;,1 S:~md 
Proc:e: .. ,ylll'f!. ',01. I. :,p. 1/2 ! ·-9~4 . MOl1lr';<l I. Canud,t. 

M. Graciare·'a, , f. r rl! !'lCl',. G, i\·IYCI'!i, C. Cowall. r. Cc:;,u i. V. f.,brash (2004) .. Comh;nnliol1 of Stan­
dard and -nll'o..:.:'I', ~ 'f' 1;l\)ph( r,c:; 1c.r Ro bu:;t ~,(M~t:':,l f{ cc"g.i' ifio ll ill H igh!) Nt i,;I En vitnnments. 
Proc. 1m!' ('II!.;: ."1,1101'<:1.' J.i lJ1 ~r",m.: .. ' f'n'e,.~_ I7, .. I ~i.; H,L n J. IZnrca. 

M. Graciarefw. H, ;'·r.l ll':t • K S('l J1 m":-7. j-1. hOlt: (::!UlU). CI'I!1r. i l ~ ing St<l rlollrd ~md Throa;: Micro­
phones for l{,lh .'l,~ .;:; )"',;,:h ;:~~C: I) g..niti,m . 'D:.: "·,NIl.,1 i ""~,Ising L~"II.·r", VI' !. I ~i, 110 3, pp, 72-
74. Mar. 1iJl]1 

M. Grac i'lrcm., H, i-n.wt.:o n 'p.h Un,-"up~'rvj<;ed ('b-,I,! Mcdd b timBtion illl' Mode l-Ba"t'd Robust 
Speech R. 'C' ) f ',fI il 'O' I. Pi (Ie. ! !'.f.:;,~ A u!':m/!!ic , '/'c!('':'/1 J'(d"',<fijlion OYJd Uill lenl{II/{/III~ Worh'Jwp. 
pp. 351 --3.\0. \·/rgln 1,';1<'1'1 ;", 

G. Myers. H. J-'nm,_Cl. IV1. nnc~<tr~'f\ll , c. c o ,',1.i1l ~ , ( C~f,rI. V, , ~ordsh (1(;\) ;), Nui!.C-i<,ooliSl Spoken 
Languagf! .:-I\ ~·,· I :I C(" \ "J ,/ !Oll l ,~~m(:.IJsi!m ! , III k lln"""',, . pp. 135-1 ::,r;. Aoe,pl'u, t\t:w York. 

M, Graciarena {2111 1<) J. ,4 clllfJli Vl! Mode[-l'1a.:.cd r ~.hn iqllc f(,r [~ obust Speecl1 Rccognitit)n. Proc. 341h 
Asiloll1:r C'o, !!..:.I"o:n<. 'I.' {m ,\tJ!l111l( .~l'~/l'nu tlml ( '(imp/lfers. I>aci fic Gn)vc. CA, 

M. Grac i:lrcnl.' (lOOfl ), \1a;:in' olm l-ikc!ilk-l(ltl ~'{\ i \,: H f... IM ~·.:Milnarion iii M0c.l~I·l1ascd Robu~1 
Speech Reci)g:!iti(lll, !'~r:}l' /5{ll Jlr~l.'ma/l"' .. 1I I l."l l'i:-,"t·J/i.·'· o r; '\lx)k~1I /.(If".'''''fllj.~~' P ,'()C,!.'.\·silijI • vol, 
3, pr. Yi8--!,U' . fi r: ilL;).:," 

.. .. _--- - ---_. __ ._--_._ --
:;0 

11!" Oil ,hI 1 '-': Jln I ',',I ,\ I' >;ti ll !" "T I( , ' , I, ~ ,., I !{ ' ( "I , ", ON Till' ('( ,\ ' : II , ~, 1'1" 1',,«(11'0" ,Ill. 
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Dimitra Vergyn 'i t! R..:s.::,:\!11;·:m;ilk';'or at S:t .. :,hL ')blaill t:d hi:r Ph.D. dC.li.I\~e from .l ohns Hopkins 
University in 2tl(l (J when $flej(ilr cd the Sp..: ~;d) ltd1l1o log~ mid Research larurlilory ut SR I. She 
has published ~()n ' tha n 4() parers in re ten:l.!"d COi l ! : rcncc~ and jouma ls. I leI" rc~;e ll rch i,1tcrcsts 
include acousti( a'1J I:' n~ l H;e 1nodding ro;- l a!1 ~.ua~;c s w i! h "narst: trai ni ng t.!m<l. sroken tcnn 
detection, mach in,: 1I'HI"l!;[,j i UIi J Pd intol111!l 'inn e,lIJ.u io" i, .... ", speech. , he n2" scrvl!d "ir.ce 2009 as 
an Associate E.:ilnr 1" )1' Itl<' Jf ."Et: 7 mtlxc!l ·lirm.\ on > jllt/io . • ~ "N.'('l hand 1.1I.1Rlmgl. Pr " cl!.'· ... ing 

Previous Al."COl·,m~'; ;tUI" ('-t)t, ~ 

Dr. Vcrgyri hns \\o() h~' 1 !l~ (n( 0f the "cYlj(:~i>(l r r 'I in fi:ll r maior DAK PA -timdcd pfl~iec! ~: EARS, 
CALO. GAI.I· I'"IJ 1 P'\ I~·'.\ l'ht'r\."h.~.:. j \ : ... !ill ~'~gu 'arc"dLa! i'llt·I()r~,1C~h 
recognition m (: T" :f'" t ~11 t;1 li :,I I. Sh ~' ' ~j III: 'I " ~:- d!:vdopmcnt for Arabi..: systems llllder GALE, 
and Pashlo, rar.:i !lJI(! f.. r;.,h:( ll 'ldr:t' l ·R.Ll, '\J~;'I' , \ ( ' ~ re [l lsn p<lr' ici patcu .. :s pIn ,)f;hc SR lleam in 
the Spoken Tenl; 1"h~l(,C I I~)' NIS'l eV<J tu2lior: in :lUI C, W'1.: r~· SR I had If, ...: he' l. ~I J b ll1jssi')n fer the 
Meetings cond iri(\i . :11"1 ;.., Ihl' SPcl'ch 1'1 N.,i "C' I: nv' rlln l'1!.:1 11.' N 1ST e \' ahl~l l j l) " in 200 I. where SR I 
had the best f1o:rrn .-nill"lCC: 
Selected Publi."tlt iott li: 

D. Vergyri. A. ~I,.( ... . ' t. i"d 0. ,·ur. ' T:~~IA()i\;rt§ USt; 1" li: .:uh.t.::k fo r langu;:.ge In' dd .. ;daVb.!i-:;n in 
meeting r"1' '',!Ii ::L ~." r I" -oc_ II~F.£ f('A-,~:W'. { raixi). pp. 4737--4740. Arri12{J09. 

U. Vergyri_ A. ivltl f)Gal. \V. Wa.n~ . A. Sto lckc:.J . / :hclli!' M . Graciarclla. O. l~ )' b:ich , C. Go llan. R, 
Seh 1 lite r_ I{ . " ; I~' hi'l) (t . ' \ . ["<u·i;l. nnd N. \ 1t""':'\ 1 d(). ;v"lomncn[ (11 lh ~ ljH I/Nil.!,hl illl.'.d c Ambie 
ASR sy:.lcn!. ,n i mc, 1'lhI:" , )(h'l1_ I D"i '.b '"'H~·. "\ llst l ell ; .. ). ;;p . 14 j'; .- I ·~40 . S": I;lUn~t 2008. 

D. Vc rgyri. t. !)" " Inlll, A. ,~Luk ~t , 1<.. :< . O:\I ·j,,; , M.I\I,bd>.:aL , 13. Romk, Ulil! W , Wung_ "' rhl) 
SRI/DG I :![,(;(. '--'1;":" IT. l' II .J<: ~'.,ct ;C ,-, "~<!I11," :n , I d ' l. j{erSIX'':Ci :~/(~dr(·h/ll.'': ~ h. Ulont NCrp), 
pp. 2393- ~.i;··~ .\ It . .I!;~ _lit, ' 

M. Akbac3J.., l). \":l1:.1'-i. :'1',,: '\ St,: t..::" r '' : ~ ': .. n -\ . ;,: :!~,~ ;u'y 3j'1okcn t.:!I1)1 d ..t<! • .:ti.,., 115ing gl-"'phonc­
based hybrd 'l ;.( ~ ~ i ( j C'. !J s~.Herr.s . " ill /,,..11.'. JI-.'/."L·/t '.4 ' ,"'·P. { Las V(:IJ~ s}. f't1. 5J40--SJ4.t March 
2008. 

K. Precoda.J 7t-.(''l~ , IJ Ve ~l..!vri .11. Fn>nc(' C kir:h.~I/_ 1\ _ Kat./lOl. and S t( fl i ll n!t~ :-tr " lraqComm: 
A next gcnc r:tliQn i l"::." ISk'li.·;o ll :;;.ystclr.. ' in f M . · lnt~,,..\·I It.,~~(-h. (Antwe rp . Ue l g. j llln~ , August 2007. 

H. Lin, J. Bill1l . ~ . W \' er\!,) .i. and ",' .. Kin:hllCln: 'OOV c.it:'tection by j oin t Wnrd/Phone !auice 
alignment," i '~ I ~" I " ', ,I lit n'!,-,,'iL ~.i)¥N·" ;. ('~·I. :;" Jd;OI' " nd UI'd(';'~/{I J/CJilty t~ '"."k 'd",p 0< yOlO, Ja­
pan), p. "" /~ .. )(,(,1"1 .. ·u -'\1' ; .. / 

K. Kirchnof( 11. \I ~!:l r :. ' rn ,··· ~ ~ K D ,I' '!-II " .... lI lrk!·. " \'lorph0 : ( 1 ~:y . h '-"-cd 1:l l1g ~~ ~~ge- model ­
ing for COIn (nq! in " ... ' 'I r<l l-. ie ,·r.t·: '(;h r( '.~ )! I'll il \1, " ( ','11111'11 /(:'1" ."jXi!t"h or"! J.(lt1;! IIr!.I!'" \'01. 20. pp. 
589--60K / I-:-I,', '11. ' ;' l f ~l;) 

D. Vcrgyri and /; l< in:!1hntl' "'\ .tnrr-alie d;:H rillJ··' lirl11 n:' \ ranie lor [ lcolI,:,i{' r>1 'llJe iin!.! ill ~peech 
recogni1j :ln." in { ';.J( j /'ll', f Worh-lwp (In ·. ram::· ~: "r"'il l i !fWt! Lall!-.'1 /(J!-!i!.' · f (icncv:1. SWIY.erland). 
August 2(:\'H. 

D. Verb'Yfi, K . I',.llt·llil' I t: R. G;.Idde. A. SlU lt;-k~. f nt! J Zl!en ~ , "l1evcl(Jp·T!t'Ul of ~! t' omersational 
telephone s r,,-t : ~ , 'lXi\;~U 1L.:r lilr Lev:mrilic AI~lll : l·. ' i,1 j',.,;~. EuroSPf " ' ·.I:, ;L.islx.il). op. 1613-
1616. S,; plc r .- L.r·~ I( I.~· . 

V. R. R. Gaddc, A.. ~.Io lde. D Ver~: Y li .l. / J'':-I1.'J. , r:. ~;nmllu'" and A. VI:II!\:"II'.tr'lr }1 ~ln . "IJt. ikl ing all 
ASR S'iStCi1 'e'l' P ,! j~ ', 1"1'.I';rc nn 1(,?llls ~ ,; 1~ j '" , :'\J' 1l S 'I '\I t e \'dluarioll ~ystl;m," Iii /. ,., , ~'. ,'illerna­
tional ("'JIlt, 1'1"10::(. , /JJ ,\0 .In II I f. 'l'gll'l i~e I 'I ~ ,,'e' ~·., i · lg t, I.: :' J (O(:n\'cl', C~ · ). pc.- l5"n -- 15(;0, Sep­
Tember LOI I_!. 

- -_. __ .. _------------------- -, 
"' I) " :; t' .':', , .~. ' ( ;1 0\ 1,\ !S<;l IBJH:r IY'"t';, ~ l"" 1I~ iI'l I I\N ()NTHI, CUV 1 · I~' M· I I1 " I"~'WOS "L 
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Mr. Voss is a Progl"a.Tl "Vll:1n:lg,:r in the Soft w~w~ Engin.:!cring Program ill SR I. l ie l'Ccc ived his B.S. 
in Computer SCl enr;c t.~U!nma cum laude) ("!VOl ~ ~~)i~tana Slate Un ivcrsity··BoZ-enmn ~md MBA in 
Technology Management from the ll niversi!.y or Phoenix. t il: cun'enlly m::lImges a team of II 
software eng i nt:er~ in the- ~; R I Helena. Montfl n1 oltice. He has extensi\'e experience in software 
systems engi nc::ri ng: s011\ IJll: t:ngineering muna1!<.!'menL dc.s.i gn and dcvelu pm,::nt: graphica l user 
interrace dcsig.'l :11l.i impit:.l1I:::nlalion: 3ulolmltr..'d hu :IJ ,:yslcms; confi gUrdli(}I1 mnn<tgcment: web 
des ign: and :blah t.j,' ;")ng:,n1ming. 

Previous Aec~~lllishn:clJl$ 

Mr. Voss i3c\1 '\.1 01) :!.'; l-.il.:'M~,:t\ 1' . .'<1 . J ,·t.:g .:.:11.) . .;Jd '11 r· AlJST thl.: J)f..!~ I' A "'lachine 
Reading p~: (( l i '~ '~ I ~l. .' IIL 'lI /! :t-r:;\::- , Ill\..' , n"I; o r ~ ; R I wi1l1 e fforts from se\'t'n (mostl y uni versity) 
subcontracto~~ in 1 he "C:~::' nl" I' (ttural langwH.!1..' pn){'e~si ng, ITIr chine learn ing. an d proba bil islic 
reasoning 10 IfanstOrIll U1(: k nr.vdl :d ~ c ('.om;·lim.>.;.l in nnlurai texts so that it ('..:;' 11 t'..c ulilize.\ hy artiticial 
intelligence rt!:l ..;oni ng s~:;tc m •. 

Previously. Mr. Vf'SS W,1S :hc Engi'1ceri ng tvl r'111gcr lor the Meeting Assi5:tan{'e elTon ofthe 
Cogn ilive Assist;lr.l lhat I f..'lHll,;; and O rgan;'/e" ~( /I 1.0) JlI~ I';'Cl withi n lilt: i "l,\.t~ P!\ ·"ponsor;:d 
Personal i1ed A "!'i:::" U')f ' ''' ~r lJ'.;JI1l '; (PAL) r ... ·wrf'm. He waS responsible I,'r (\Vera ll 'iyslem design; 
managed des ign i lllp l" m~nl,tlion and projc;;'. iimc liue If inh:mai developer.; and ull!versily and 
commercial ~UbCOtll ractol '$ : prtX'l!n..rl hardw: rc: 1'r.;s" lvcd l i ccn~jng issues: nnd pc·rfo rmcd testing 
and imcgratian 'I il'l a ll i 1('C'")~'ld("n l test eVUI 'J.l l ~\r The eft 1.0 MCl?li ng AS',;stam:c rmiect 
addressed rn·J.u·. ,h .·(, Ll I. :TIL:.,]r,,,,,·I.1 :.l;:jLll ~'\; ... ,d..:: ..... <)l lJ . . s• , . . ci uding SPCC ..: il l r.:,: , .6r.; ti \)I~ , Il ~ :tll ral 
language and j . ~~ ~JU ,.j~ : .' I ~ d i ", ,,)g l. ~' ~ I("l ,.;r: :: .. 1 ..!i. ,J: hal1dw ; i t i ,~g and sketch I't;!;ol!nition: computer 
vision: coarse In.::~! i'Jr. :Jrd P,)j" ~i! lg . gu~ c '~llm ~l1 ip 1. nod atJi\:-'Jisual ~fJ. l' :.: h "'~ I; (1gfl ilion. 
Selected Publie.1tiull!> : 
G. Tur. A. Stn lcl;;'. I .. W ... ss. S. 1 >I! ~ el"s. D. I hlkkr.ll j··n ir I. [).)wd ing. H. j·avn:. R. F<!rn:mdez. M. 

Frampton, M 11.l11(1-,en, t. Fred-:: ric\soll. M, C .. lle-Iarena. D. KinlZlIlg. K. L:- I'I. .. ~ut·. ~,. Mason. 
J. N iekms:~. M Pili", .". K . KI;c.rril111r.(",· I .. MUlbo.!r~, J. ~ ien, I). VCfj!)'ri. F, 1(~1'1.£. " f hr. CALO 
Meeting AsSt:aRnl ,' ........ fr-·l l. .. 10 "'PIX'-;l r III ." .' ' " rU'I.;t,(·I/(,m (/11 If utljn ,"!;-x.'1.!("11 lIml [,anguage 
Proce ... ·si'1,1: ~.I } I II 

G. Tur. A Slni~ ;,,:. i.,. V .. s,.1 PI.\\'ld in~ , H. F1t " I)~ , R. r=':rl"' at'c',:z. M. Fram'llcr'. M. r r-1ndscn.C. 
Frederick ' 1"'. I, f ' · .l ;"I". ,"\. {~ Y~;ld,' ~ 1 i· r .; p t~ :f"L· '.1; .. K. ! .l'W"' I ' .' ~ Ivb 0 1" .I . ""',I i ek.ra~z, 
S.Peters .fll P 'rv ' " ···. P i. '·:lh,O:llmcr r:. ~·' r· '·\ll ) . J T el' D. V.'':Ti~.vr i F. Yal1g.·'The(,ALO 
Meeting SP '~::' 7 !t R,' t·( ~ l> if Dn a'1J Un~I ~' rqaJ1d:n'! <,;; .... "Icrn:· in Pro~ ' .'F.F£ W,J.,·!ts fu·f) (Ill Spoken 
LangulJXc 7>1 h ll' ,.'lIpi/.!, fG0rt . lndiD). pp. 6t)· 72. 20m 

L. Vos. ... p. Ehl .... n .1,-d lht! DAR PA CALO Me~. ing ;\ s~ i "' l all t l)roj ecl Team. "The C A LO Meeting 
Assistan. j U ... ·,nO,':;Il'f1 :-,,11." ItU:.I!JrI , il. i ,. ," "f" 1;·(.1'11<1 ,. ','<::iL' ..... TIll! A I1IIU" ; ( ',m!i.'It 'M;t' of Ihe 

NOI'(h An.:>,';, I 11 ,,:. ·'. (IIi" 'I' (!, 1,1<.: A i.,(;"'~ ·';' II/ k r ( '0.'1'/ !I;d/li;J/a l U ,lg l·i .• · in I I'>i A ."C I -11 L1), 
(Roche5.~ '·. J\ \ , ) Ii{,;, 

---_ ._. 
,;t, 

US I· ( ll. 0':',. I ( ,..;r 1(11· 0 1· D.\ I ,\ IS \lIIJJ (-( "1 II I n II· 1' 1 ~ nw ' r~ ( IN \ IN T! 11 , l"( lV Er.t 0 1· I I rl.~ 1'1( ' WI )$AL 
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SRI Proposal E<'f I( .Onl ':..!~!I [-Im.; 1), ____ _ 26 March 20 I 0 

Summary ofQu ~i~~.atioJl.s Hnll Un~Ut~ Ca~~bjli!K~i: ___ _ 

Dr. N icolas Seh.;/ Ii:r Cbl'1in.:u ~ Ph.D. in 2f)06 lilHTI Ulli\'c~ i ty o f Avigllon, France. in Computer 
Science, Dr. Scheffer ab() hl)lrls a Masu:.r orEnsint.~ri:lg ill Control System~ Engincl~ring as wel l as 
a Master orSCi~ncl~ in \" '.1':: I Ie h~s been at S t?.l I·nenmt iOlw l sinr:: 2007. currently as a Research 
Engineer. Dr. SchetT'e .- pub!; ~ h('J numerr,liS r ape's in internat iona l conkrcl ~f..,(,s and wNJ..shops. He 
rece ived the m rv' i) ~:si !'~ pel" a~'/ard rof t i1e 2006 [FFF Ojy<;:;\'v (jpcaker a lid I ,<:ngW.lU.t! ){ct:O.snition 
Workshop lor h'<; '~liA1.. c,n dl ':cnmiil!!ti w •. mi I1illg;1\ ,,(.oe;1t(y l\.eogllit i(1ll. 

Previous Ac.:: ~ -'p .• :.b . l>\..ll t. . 

Dr. Nicolas ScI-.cr!!.-· r.as w\lrk.'d , n 'i:Jl~(. ker rc('o/,'n;ticn for lht: past 6 yC'~rs. inC'ludlllg his Ph.D. 
thesis. H i~ W(lrt, h: .... \" L\ ~ 'ri 'd ' :·'.I~·i ~ 11' \~". h )l;!, ~\" ,,":, .I)U lhctor un: l l .~ is l ; i:~- !'pc:.lkcr 10. and 
unsupervised (;: .~. _ ,'.<J .. ,r. in) J:,ing l:"i" Cl: ': ! '~:~ i" ''L'lnurld nlode ls. He has partici [1flIC,j in all NIST 
speaker rec0!lll ' 'i'" ,' ev i l~II ;.\t ill"" sill( e 2004 '1'0: W(' II f.S in ot l l~' r Cvahlall0llS I"(ir s.oc:)ker diari/ation 
and (rack ing. 

Dr. Schcflh j :l tcre:: l~' aiM) lie Jr. 'echnu l'l~:'1 (ir sfer :mJ , ,)I:wnre ' ''::.rla ~f": IlI~n" bl."'si practices. As 
such. he is 'l pl"";\ jf)t!<; me,.., bo:r .)1" tt>e core lcarp nt"t;w i\1.l7F r(l,.~kcl. :lfl Of1CIl-sollrre t<)n1 fo 
implement 'itrlr- / '-Iht..- 3r'! <;;1CJkt:r wri fica lirl"l ~'\ ·,"n1S. widd) used in the cmnrnlluf ty lIe acquired 
strong ski ll" i\l <:;"p..v:-n: n' .ck 'Igill ~ d:~ve!nr:I"l':n l f\1'.1 inh:l1<lnCe ilnd cClmmullity rnan3g'~'meI""!L 

Dr. Scheflb ' 11tH <-I ISI) hl~cn Ic:;ding tnt sotlwat~ del'eloW'lcn l d){H1 in SRI's sj1l~akcr Il..'cogni rion 
program (/ l1Il<h. by De U. :: undia Labs.. and 11\ R" PA). ::'Id [,;\s :~ proven inK: ;' fY.'t;o rd i n 1~l s r transfer 
ofcompl:x tl.!';J I " : ! ~ 'J"':v!'> , ,) C' ,- r 1 >1,:ill • • i '(b 
Sele-ctoo Pub,lC:lhv ib: 

N. ScheOcr. I~, " . ) '~ l --Un tile u~c 01 -;p!!:.l kcr SII !=- .:ri ;!'~lO('; II 'r spc:1kcr recognitiun". in '}roc. IEEE 
IC4S'il' . fiP. 't-""\" I 0-·,., d. I ~a!ia~. ivlllr,,1! 21J1 I;. 

S. s. K'~ian.:hr_ ·I\) . Sd • .!I'!i.:r. lvL (jrac i<ll et1H. E. S! II:ber,~.A . St'l ld .. \;.', '-. F.:rn..:r. '!lId '1 .llocklt:l. "The 
SRI N!:-iT ; :OOg ~pt · ,t.( L't 1"L ..... o~~n;\.V'l ev,J.d' i 11 SYS{{'"I Il. "' .11 /'/"I,'C. lEFf." :CASSI '. T<l; r;,:i. pr. 
4205-42() '-,I. '~P' ;I :I:U' 

Benoit G, S. r_tLV _ . [..";'j'> h1 .. lruuf 1-':. ,) \' ; Idf~r. k ' 1I-i'r::I II. ::; i s Uoml~lrt~. 101m ~l . ,).Iv1.I.il.l il . Statc­
of-the-/\!"\ f':IIi.. ',1 M . '. It: ..,. t:: .1-11 ckpc, .;i~ , I S';c •• ',t:. - \'\: r i '\ ;al,ul · fl 11l}l.~h Up..:n ·Suur.:::c Soft+ 
ware. t::£i?, I : -'' i I, ': I. l'lke,'/; L~ L{1n~. ,· ':eN .. I ~i ~ J: , 9,,0·1 C)6K 2(\07, 

Matrour. D. au.;. .).;·hc, lcr, "" . z..:,'; I <JuYC, B. nn,j B",E5t r-:. , .1.1 ' .: A Str<l;~l, ( ;{) .wnrd and I.~Hic jcnt 1m­
plem.;::r,t..,l:'., '" -,he f-'. !. • . : ' 1\. 1 n I:, ' . i~ \1 , ~,'~. j" . . ':lp" ukcr \'.:,'11 icutiu,. 11, FIiI<:. /1II,'r.lrJl'. ::·h . pp. 
1242 ! :"l:1. " ._,'y 10j): , 

Nicolas SclwH .. ''. .:':'J1" ; ' •• tlc.:jl i~ t..: . ) ~ . r~. · III I, . i -dtss Ii ;lm~'w(lrk with~ Jl I!:\ 1\ 1.·()W.;t"C E ... -cnt Se­
quen("c f;y·;!·:.T I\.. r ".r' ~ "": ' r \ll~ r :f 'C3lh..Hl Jll" )~'_ lli1r.rS!",-·/ 'L"tI. Pitl<;bun;h, 20(1(.. 

Nicolas Schefft-r J'';)I' - Fm1lt;() j , k(lnu~.lI"'!, "' I-> U~\M-GMM driven d ise-rimiIlCit i\ C 'il o1)ro'.lch fo r 
Speak. ~~ .... ;:1". Fe ..I ,;, , ~ ". I 'r ,:' '/:'I~ I •. ( ) /f-, , " '(.. rr', .rk .• 'hll(' . ~ : lIl J WUl. (J l:~ l, R i ,~· ... \, :100'. It 13M best 
paper st ll'.' ,;, · l ' llr.' I . 

- - - - --- ~- .-- .. -_.--~----- .-.---- -~-------- ~-~- --------_._-
Jlj 

11:; 1 Oil 11 .. ,- , I., I ' -l"( ' 1 i H I A IS ~;\ IBJI ( I '1 In''! I' IlI SfRle! I(lN fi t-' 'r'll l COVI Ll 011 11IIS t'I,UI>(':; I\) 
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26 March 20 10 
.~~ .. ---- - ----

Morgan, N .. l :i I, O . :-"!t I 1...: A .• Sonm~'. V .. ~';fd I' S .. ~h i i"l ()nk i . T.. O~.~~rd('i r. rvl.. J<!in. P., 
Ellis. D .. IJ,~.ltf ·lg !ll :. C .. ChC'l, fL C~ 'Ir, . 0 .. lkur!,!rti. I L ar;d Athin,!,ls M. "Pusni:1g the 
Envelopt' . /\ ,ide: I h~ )'~ln t1 the Srcctr;l l Eme'l.q)f' :I'oi ~h(: hmdam:::ntal R~prest,;ntnt ion [or Speech 
Recognilion, , ' 1 :Ff' Sign::!! I>roccssing Mag,17 1!1t.'. pro 8 1 ~88. Septemocr '"!()05. 

N. Morga n. D, flH'" n. ~ .. m :aJal. H. Carvel . It /) 'l : II Clli . J. EJwards. D. G(;' lIxl!''l. A. JaI: in. A. 
Krupski . H. P{-,kin. T. PtilU. E. Shril.wrg. /\. 'i;t, lci:t. al1d C. Wooters. "Mcctjng~ shout meet­
ings: Rcsca~"Ch at leS i on speech in nll! II :~ll1) (;()Iw crs3 Iions." in /'m c. 20()3 IEEE Inti. Con! 
on ACOIlSlic ,', ,,'r ,et.> h Imd ."'iRna! J'ro('t,\\'illr. V ..... 1. 4. Pisrataway. NJ: IEEE Pre~5. 2003. pp. 
740-743. 

Go ld, 8.. and r-..4or~;UI . N. "'5pcech ana Al1dL' ::;'h~ri:J Prvc...: .. ",ing." Wiley Pres .... I'Jew York. 1999. 
Morgan. N .. a flli H'llIrl n \J I !., ·Conlinu:>·r<; "'p'~" r~C('l~'!i r.!(m· An I Il !r~)(h r"' l i l.ln t" the- Ilyorid 

HMM/Comwni",p,-;t '\flPI\X1Cr." ft:t:!~ .)·i~!lI · 'i I'r)( 'I.! ~:;inJ~ .14aXfcillc. PI' :25·42. May 1995 (won 
IEEE 1947 ~'11 ) v, a:!a:''' I ~'! Award) _ 

Hcnnansky. 1-1 .. :1 1'(1 l·vf(\l'~an. N . "RASTI' h,(lC('<:":ong 01 ~~;('cch". IEt;t: i ~Wl,W/I,:ti(lJlS 01/ 

Speech and All')':! 1','/ ,(·(·\ .. iI1.1~. <;;pCCi3 1 i<;q':! 0'" Rl'hll~'l SI'U!ch ~('c{)gn j l ion. '/1)1 2 no, 4. pp. 578· 
589. Oct.. I u94, 

I I 
US I, (II< ni~('I ( )~IIIU \I , r:IITi\ rs 'iljI3HTT 10 'I ' l l , ttl ~T I{ ICTIIIN P!~ Till' ('OVI: I\ IJI· Ti ll S l'i10POSA i. 
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SRI Proposal En I IO-OOb • Vdume I ) "6 March 20 I 0 

Summary (Jf Qualilil.:ati(m~ ltrid lJ nique Cl'lpabiii(K.-s: -- - - .- - - --- - --------
Daniel Ell is is an /\ssociate Pm[i:"sor of Elu:tri cat i:':ng.in,!c(ing at Colum bill Un ive rsity as wc ll as 
being an External Fe lluw ,)1' !eSt li e leads the I.abomtury for Rec':lgnitiOI1 and Organ ization of 
Speech and Aud io, wJ;i<,' h is concerned v. itll scr arrt ting and recognizi ng inli.1nmll ion from a ll kinds 
of complex. rcal-world sO~lI1ds_ includ ing speed!. music. ar.d clwironmental audio. 1 Ie has more 
than 100 publications ~ n !hes!! Ure'.J-S. and i~ currently coll :lhomling wi th Pro( Nelson Morg<'1n on a 
new edition of a textbook t.:()vering these topi(.;S. Dr. Elli s ho lds: ~vcrnl jlat(~nlS on topics related to 
specch and audi o (I: (oCJ!.E!'-;_ ;nl;ludi ng nile on 'I\nldem Connccrionist·HM M aco ustic model ing 
(joi nl with MOl-gail ), 1I1xhno logy that has contr ibuted :o !'teenl improvcll1cnrs in the speec.h 
recogn iti(',n "Y"l :n' ~ J. \1,1 JPcc hI ~R I and I( ' SI U 1: Cl' DAP PA prniccls EARti l' lld GAI.t~ . He is 
well known tor hj~ W~)I' . in C(ltll(JulallOn .. ! <ludi1t1ry l;CCnl.:' anal YS IS. wh ich ~:;:O' h .. to se parate out 
individua l sounds in l lO;~y mi"luic;;; m a nl.anne~ ana logous:o hum:{'j li .. {cn..::rs . These techniques 
are cu rre ntly L"'>(; !ng J <.:vtd!,PCU fe. , app licati.).l!.: if. Jr,~d :I .. :.! v\-Jc .) ,cuil,j.ra:,{ :. Ik El1i~ i.;; a~o;o 

known as t lu: JI'lh(lr ,:md m.Lilltui.~e r ~fll r<!ng •. Ll l". ... ,J lv·,l1":! \ l'ol~~ w . d·~I'y a~c:J hy t ill.! spc·::ch and 
audio resemcr. ,:omlllJ...: il)'. ;ndu('i r.~ dpw::ud!:. (.L ~;J: ! ·~ , ·r ~ .. Wid I"i Ie n' fl Jli(,ulntion rr ,lIt ines) and 
feacalc (D ge:1e:.;I.l i".-.:d ,-<!<llUh! l'xlr.a.:: t;on P""':;I1lJllJ. 

Prcvious Accori~I'lis~~le1HS :_ .__ _ ___ ._ ~____ _ _ _ _ _ 
The Tandem ICdlll iqw: 1111 t1ljon '~ ",hove wns dr"\~ lopcd un.kr ElJ projeci RESPI ]"I · and achieved 
top performance in the :!ofl l Eumsp.::;cc-,h AUROR!\ nuisy speech f"('cognitifll\ c'/:.tlualiQ1"l (among 21 
panicipants\.lJndcr OA"RPA E.-\ RS . he dev~hPf:..t Frl'cHlrr:'~ I-Domain Line~l r Predic!.ion specch 
features for par:;m/. ' ric I ~ I,! 1,,1 inn () ,. t "'':\n <; i '~I.,t l '~I1'r, 11,1 1 ·.!·'!C I11'; i!1 :-'1";T (~h !{(:('::nl NSF-t"lmdcd 
research Con I)I ~ I ' ::):,:\1 all :h;, !ilHi v;.:k ;, <;n] lOC1 i':il k, hr;~ dCIl)()()slr:JICd voice act Iv il y deled iOIl ar 
SN Rs moues 1)t" ll)w 1 h.' 1.:\1('1 ('1 iuman il' tf'l li,·ihii i1 v III ,cr' lowc!' thnn th~ In_' :cxil ' I 0 I ' ~ork in the 
field. Another N!'F.1'I111..:tu :l t' m ien '1<;<; d~vp ln~,~ l~ ': MJ·~' r ~ys lem fo r ~ ~'P:H~l l :lln" nfoverlapping 
speech under J'('vcriX'r:llj"n. INfl icll shows cest .. in. lt-c.wO! td :-. i~!na l ··t o--no i s!;' r:ll i{1 i m~1ro\lem(-nt for 
real-world comlirions_ :Uld which can IX! {'()mhincd witn E i g,:nve i l~<: m(ldell> [I) s::p:.Ir..tte speech 
signa ls to achieve 'ift'h'--of:'lhc-m1 spc'x h r~cGgni tl():l v. itl'OUI prior knowlcd~o! of :-.pt:l.Ikcr 
characteristics. 'In!;t: lrg NC/\· 'lponsorcd 1'1."'>C!tr(·h h;ls pi(wct!fed 1 he d.! tec!i()n and rn ining ll f 

speech and ntb;1 ~::. 'un j <: ,'_, S,1:': c·. i;1 Inrg(; [II ~h: I c:. n- ' .Ill;'; ~· . ..:_i llncl):\lr~\ II;:ci C011Sumcr vidw 
$oundtr.lL\::. 

Selected Public:"1!J.fHI ~ · 

D. Ellis and M .I. ;Z!V':" (;OI1W/ on:) 1 L Ir1I',;:;'i~~, ' i(1nSJl1kl r arl(km ACI) LI !- ti,; V1,,,Jt:l in!! ii)]' the Au­
rora -I ask. 1',·,' .... j J.r(),'~x'.'£ JJ . Sf'C;lj3i '::'!C I I~ (\11 N~ ~:t' f{ 'Jh l.lsl Rc';ogn i! il1I1_ pp . ! P'9--192. Den· 
mark . .sepL ·-rbcr :"01 i. 

M. Alhinoo:'l a l~": O. [III" t , .un i\Lil~'rcgl1.!"s , i\ t: lv'! , ... !c ;r,g ... Ir ·t'e rllp~J ral r:; IC!('I' CS_ 

IEEE TrailS. SI(~lI!ll !''''d'.1 ' liIg_ \'01. J) Ii ') . I I tl i :'.n- ';:. 't) _ ,' -·m ~OC(I _ 
K. Lee ar.d D. LUis l.l(llJOJ. /o;cc Ac; iv j ~) I).!U:::!:UII ill Pl: .. -.ona! Aud io Recurd lngs Using Autocor­

relogram Com ": 11 ' Ht;r,p. f'nu·. ifjl!·r,~p",·, 'h. Po .... !91iJ-1 973. Pjtt5bur.~h, :Xl 2006. 
M. Mandel. R. ·NC :5S, fi nd D. Ell: .. (2009), MoJ d-HJ s";ll F . .I\ I~cctalLl~n- Maxi tni /..aL itU1 SOUlI.:C Separa­

tion and I ,{· ... at .la:l ,J I! . i ·C1:.:. TrtJ/!.,., i /I( iill. I', ··/d't.f.', Im, l L . II!;.!,. p ( !) ('.. ac .. x rA ... ~ Ii.) r ~lll b1t,:-ation. 
R. Weiss and 0, r:Hi5 \20 : (i ). SJ1L'e(~; l ~para(IOl1 l.dj ng ::.pcai,cl"'adap!cd ejg~nv () i cc speech model s.. 

Compu:,;/, S.'l ;' .. ''', .In( ' Lar,,'o!.uilgc . vol 1~· lil 1. I, Pi1. 16· 2 <) •• l3n 20 I 0, 
C. Cotton an~J f) J ·J l; s ~). t ) , (I I. l\ thj" t-ingt'mri 11 :1 t~ iO l.j·:n:tf\ rV'lIJ! lip lc Virl.:(<; of an b, ,:r,t, Pmc. 

IEEE 1("4, .... :;.·'. D.J"~ ~· . r·'I: ?lU;·23X ). f' lwd' :!,:,j f). 

-~--- --- --- - ------- ----~- --- , 
' . 
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SR I Propm d Eel! ....!.S!.: OO::..!.~ h: .llt: ! 1 ________________ ._~'c"6.,M"'"""h_"20"I,,O 

Summary of QuaflficiI(;U: I:; aJHlllniquc Cr:r ilhtlitk. i : 

Abeer Atwan r~ce'vL'J Il\'/" Pr·D .;[1 EECS li·l:j". l.\lJ r ii, l <.jo fn :Jhe nn:; IlCcl) wi lll the l~tcr; ! r !ca[ 
Engineering lJtT~11m(m al UC U\. as all '\ s<;;sllnl Protcsso l (1992- i 996), A5sol.:iHIC Professor 
(J 996-2(x}Ol, Pwfe::.!or 1200(I-prcs.cpl), Vice Chair ;jf th" BMc j: J"(Igmm I t £;99·200 11. Vice Chair of 
EE Graduate A !h il's CO(J:)<':006t and ArCH Dln:t. ,m· o f ~' ignab and Sy~lcms (~006-present). She 
established and d; r,-~C" I :, 11">; Speech Prol:e~<;il:1J and Audi., .. ry Perccrtioll Laboralol} <It UC LA .. Her 
rese'drch intcrcs's iilc lllGI! m~lde 'ing humNl s.pl.:ech I1rod Jt.:li ~iIl and ~rcepliutl m~c!lanisms and 
applying "!:t.cs,: If' ~ j .:1 ... If ~'·fl!~r:) .'f: speceh-prl1Cc ·S!! g arplitJ[itl:ls such lJ 'i I o;St!-I'QhUSl AS R. 

She is tht: r(ClpH~ l l ' ,) . th! '" SF ~l !'seaJ1:~ hi '. i;'· " n 1\ ""<lr I ( I <JC:. ~,), i ilc' NI H FI RS r t'an.:cr 
Developmc n! PI .... :wj I 1 q _I, 11-, · 1 I l~! A ,Tr,, ' I ! k'f : .. ' i , T ..::'·:'1· ' 1',:. t·." . r.I ( I 1 ~1) n. !' It: !"SI' 
C:;treer D cvdnplll< '" \ ,w r(l I I';<)"i I. ;".< tl·,I' ! )~:· I \'J·~ , 1 '111). [., hilt! \w;,rd i I) ·1 d(Cnn"I11U I' iCilions (1997). 
Dr. Alw:;tn i,; :\1\ • I(·:k;.l f11<'" , .~ ,- • ,I 1 : l:1 r: "p) I. , r, ~ I . • ' I,! 11:1 :< i 1·:111 lkt ~ PI, ;1I1{1 r h~' Ne\" "\ ork j \c:ldemy 
ofScieoct~. Sh( ,:,0\1 I.'d . . ,. 1.1 d~<';k(j rr;c:ni.:o..·r, .: 11 ,I) t· \, 'll IHl _.:d :,uc.. (: •• ,t" \ l1k'lie;, I ',·,' haicil 
Commitrt·~ 011. ' i'~" ''':: : ~ ."" ,1II .... l.;(qj,'\ 1 (tt.\)].j ·) y ... , :IIK; ::1 HS,' '1"(" .~<,ll t) , < lrI Ih ~' I I ·:1 '.1 .. ';it-,nd P rocessing 
Technical ::':'''m m .. ;~'c,; ,'" \uJi, ;Il~: : :.'C{: l ro~ul,,: I '(:~ (I . ' 1(._'::: II Uj :lm l (HI ~ ;I "'('C: l Pnx:<:ssill:-; C, 996-
2001 , 2005·p r t..-: ... ·r: I). !- : ..... i:;: II ,. /Y.').. ... ,)f ,!-'c 1 .... li' , .:1h; i!.n l,1 o f~';p'·L.::II: :nt,., lllll (1 i\~ a ... Xl r.,-.~I ,"",l S an 
cdito r-in-clllt: i" < ' . I. ,:1: j"v 1:1: (::,~. ) .-:!! /I f}) ;u IJ ',Jl ,\~:-;I I~ I,I .. I';ili . ,: ( ·1 ,h .. l! .J :1 '. · l ·:-,v.:<L:.lil ,n~ on A udio, 

Speech, a nd 1..11,,,(1.1.,, ... Il , ... . '~ " :t (2!:( fi· :: II C ). !~. '. I " ... ~ ••• • ~ ... LLu .r I· · ~· i J' , '.1' I i:uIlg," I ~;P~{'{' ;1 and 
Audio 1'f'... ::. .. ,..:,i, I"-; .'·.111' •. , . (. ul. Uu·. :;, l(. I, ,, .. lou. ,I I ,\t·: ,, ~,L. ~. l: S.,CI' I, I, J \';'~· lIca anti )fthc 
I I·:F,F.. SLc",,:.~ ., ':,1 ! ', :~ I J 1,.<: ,:,,\, ,, ( [,: •. n .:u~!:l'k 1,.·;l i \l.: .. , ... ' /'.C\'. I1:. ... J :; . .IJ/ (I i. . Iarvud 
University. ",\." 1:->. 20 . 11 :(, L ') s :ll;U: ~ !-. ~. i ,t·, .r . . r·; 1 1 : tl t: ·'-I.;i.' :"n,d <'p::t CI: (':)lfInll.nication 
Associaliol' (l:· .:\ ' 

Previous ~C"Conl ()l i sh m'::Jt !'~ ., 
Dr. A Iwan' S \' \Irk h:-..s h.!f' l '-;!1f11K rled by D ,\ f? I' A 111' Hw I fJ9\1 for \\'Nk I'l l <; ')cerh ("odi'1.'}. and noise 
cancellation on ' Ilphile de" j , ,~ .... ) \J/;\r: \since t lJo)l ;'or \.';)rlc rt~lnted II) hunum \I1Id 1"1acilinc s peech 
recogn it ion in lll' i<:C". Irn:i'11;I :,k-ha<;ed ASR. 111/1 \', Ii :c ( ![j :ll i ~y ) . and \lUI (hu illan speech perception 
ill noise). Dr A h\ ':.tn · ~ gmup pionc~red ~!:.\ I·nJ f I' I j';;C"-"Obt'<;l lechniqul'S ';w;h ao; rcak isoi::Jl j,1Il and 
adaptation ( 1'197 ). \ :\r · 1 1~ 1 '" In1rr.e m I t' 311al) <I !' An t all1o/iludc dcmodohtiC- !1 nl· spec)"'.! 120011, 2004). 
weighted Vitcri-.J rr~ I' t ' r'n: ;:"1'\ ,N(2) I-I M J."l:I:.;~,1 :.;~ra! r'.!'·Ol"s( n 'ct'("1n !et· h'li~ l!t·" (2008). :md 
noisc-robu,.t v~' : ;" ~ 'I ~·ti" j ) ~· ;l~1 '(I, O]l t 201 'H 1'1, .,,, e>rl<" fcd "~ i ' i ~Il"fC.l.llll rv, I. I<."Iiw s ." wnrd error 
rate in vuriou,., ~'1+ " , f)r i I VHi'l·." (! "'""\IJ(' i ; OJ": ," I"d ·,.. Ic-w !!t'l ' \·)~; 11' ·1\ h:IVi' :··~ n:["' I1/ y s"tud ied the 
c fTccts o f ci~a" ~ ,:1 ... ae 1,,:1 I, ''; I:{\ VITnOi,h V/lf-l· l t ·:" d"l'~n :~' t O f, e! i~i ·,' r,c; ():l J. S ' J. ( I ':/! (,Ih.; r gr :)ups arc 
in [Jenmark. " )11 II '. <1 ["\· ,;·; ·" . '- rd (;I ~nlj3n..,.) ~; , .~ \ (. I II 'I lues W c'JI'!rih, ' lc l() tht~ nbovl:·ITI'!n\ioncd 
areas, and the jJ I< :-.: p "·'l'.!:i , .p~ ~(.' I ' . it! I. ,' : r:. ~. : t t,'II \\1 'k. 

Selected Putr ii.., I (i!)iIS: 

L. . Tan. n..I Bor:!,sln..l11 <lrd A. i \ I ...... }·.n. "·v'O:".{. · ... ,(;[hi\\· lJ-.::tt'"ct iO<1lWi,l] H<l OliOn ic r n:ql.!eney 
Compone nl.s In Lili.l!l h(h.Ju Eb l,o ·I·es/.· !t ,~.~ ; .) '2U IIJ. 

S. J. Borgstrom sn~, A. ,\ 1 ~\ .In, "IIM M~ea~~ j RI,' { nSi.n~.:lit) 1l of t In ·,.:li<tble Socclrograpliic Data fo r 
Noise Rllo, ,;;t S !"lCCI.!i t~t: I,.·(\gr, j l il)n" . H·:r->: T l,:t:h , ' .-1 ,' \Ull in. ~! ;)Ct':h . illl.! I <lr,gl1('~(, Pmcl.':ssing 
(TASL ~·J. \ 0 1 .. /'., ~ .... u.· 1'.!lv2G/O. 

A. Alwan," [)~<llll : s '·.1 11. 1. ,n il!;U ;,::d tJ.'I::Y I JL" III ! . ~ .!,~:,' . d j+rd {\r.".11· lI.;ug':·!': ';t .J <lLd SJatis­
tical Appl" "L.Ii , . 1-,.:; .1 'o' ·"1" .:1 ,,1111 ." 1' " :, ·".'(,:l 1'1 ". I j .. ' 

B. J. Borg.;.-,[( In .\ H"III~1 '::i. (!l Id '\. /dWJI1. : !I"r R ~':~'I L'l l - Cbmn.!ll:odi l",g "1"1(.1 j );:!Gt.:':i. lzat ion," 
Chap-,'! r }' i,- / 11 It· 1 •• 1 j ,. _ ; • .;,:d· IL:cl/ ~, l j , ; ~I!' ,jlf \ "I :.jlc (k '; icc:. ,:-,{,d (,\'::1" Co"" r.uni(;"li'Jn Net­
worb. Spl.: . ';(.:1" \ , t.r!1 ",. ; . J:tl' ! :.. L ·I J. ': "1" I." .! L . LL,U:.C!"g. !Jr. ! 63 -185. 20ut:, 

X. Cui an.] t\ ~, ' ., .i t( "I~ bll~I.)f..;aker r\J'lplCll i(l1l " i ,\' {'j~i"!l l;d M ... :odc! Ihcmgil1g Ea~~ci on the 
M ini mlllTl [J~·~~ I· (J i(~n I ~·p g. lh c.·j [e ;j<~r.." I 'lf l(· JU ,F 7 "1(1, .. -~ J :rliI'SI''.:I (" '; I ",1,l'. JTOC .. vol. 15, 
no. 2. po (f;- ?~ll()1. 'II:.. ,2\,{17. 

- - -- --- - --------_. __ ._---_ .. _- -
'. 
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Jintao Jiang. rvh rcia. Chen /.b~ ~ r ,\:wan , "On til-' l;en":O:i ,tj(JI'I ot'v( ,i,;ing if, syllabl..:~ i n i l ,al p!osives 
in noise-", I, lf1'/ "~ ,l ,Jr/'tl/i:'(i.'I"lin: / Yrl{'/dl' :!," '/ :.'1L' l" i._o. liO/. II q. no. 2, pp. l l1!)1·1 105. February 
2006. 

H. YOll, Q. lb!. ""d A. A"'~an ~ ;~llw.)~:'··hns .; \.' ::'-::hl~ j''<, l1C Rnlc J\naly:.is ofSptX!ch Signals and 
Its Ar pl icalicn lO r\ SR." in PI'I,::. /t:/:F I( ·,'S,I...'P. pp. 549·-552. Mwtre<::.1. Cdnada. May 2004. 

Q. Zhu and 1\ . / d\"a 1. " f ·10/1' i n~rr f<!alu rc cxtt:1·;[ion 1I.1r ro'm,1 rc- ..:ognitioll in s:3lionary and non~ 
stationary n ) s .. " I '·'.·/,'1n:1t'r "'/leech, 1/11( ' 1.(I!1.t.'t:I1~'!' 17f4}; J8 \ ~402, Oct. 'W03, 

X, Cui , AI. [)emard. and A Alw:J 1l "A NQi:.;e·Holl l.st i\ SR Uac k~t'n d Technique Ba:=;cd on 
Weighted Vi lerbi 1 ~::.:I}!!l1 i lit')n ," in Pmc 1·;( rpO,\'Pl:'1:X 'f I. S\\,' i t7.~riand. po. ? [69·2172, Sept. 
2003. 

A. Bernard and A . . "', h~:l. 1. ' ! ,~",.,· t>i\_r:!le ;)isldbu'"c' Snecch Rc"01.'r i ti'-~ Il fer flackl't '''as::d and Wire­
less COITI'T!) ,nicn.f i~'n " ,fI.:','/:, , 'run.\'. tI.'ldifl '\')'"'(' . h'i-lm!! f 'r 'le: vol. I n. no ,( nn 570~5'~O, Nov, 
20()2 . 

Q. Zhu and A. Alwan. '(J II the liS': ofvariub1c rr:lI 'lC mtl;' an;.1!ys i:; in Spet.'dl r~cognj l ion." Proc. 
IEEE [C .. \SSP lsi 'l'l h,, 1. (tilley. Vol II I. 11:1. I i ~G- 1 78(\ . . ht'l(! l.LlOO. 

B. Strope and 1\, A I WCL" "M{K!t:li ng lh: )('r<:'!pt i,) 1 o j' r it·~'[~· relic ;lf1~I' I ;( ud l' Ill '.xluialiOrl ;n nC'J ise," 
Proc, {~(fhe ''"A r { ) / 1"/ 1)/1 ( O'I1P'illIlioI101 I j,'({r iny. pro [ I 7~ I 22 . July I {)<.lX. 

B. Strope ,Uld A A l w:'r "/\ ITJI,,'e [ ofdynftlli ic iludiwrv r.:'r(~rtinn ~nd it'> applic-':aioll 10 robust 
word rcr;·)gnitj,') n." 1U .. ,!'. 1 !'£lnl; .• \!Jl!£'rh 'l l!(ilfl/,lIn1:;. PI '.'c. voL.:5, no. 5. pp. 451-464, Septem­
ber I ~n 

44 
I)SF OR DI~Cl( 1\II H!' Of r: Id',\ IS SU[lJI' ~r 'l'(, I 'll I'FS rRIC'll(lN ON 'ntl' COVI'R 01' 1II!:o.I'WI(>OSAI. 
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SRI Proposal Eel) IO-O()l; ( ~l" nm~~I LI ___ _________________ ~',,6LM='''''=~2~OL' Oc 

Summary of Qualificlliofn untl Uniquc C.pabilitk.'s: _ _ __ 

John I-Iam;~n is Profes<;Q ( nnd ,) <!pt. ' kad ofFkcu·;cal i;:1l !!inc('ring al the I f,l i\' . orT~~xas at Dallas 
(the 131h hnge~1 EE Dt:pt. in thi: USA). il nd hulJs the D i~ l i";igu i ,>hl!'~ Uni versity Chair in Telecom­
munications hngim:ering. !!c a lSO holds a j{1im :1ppo in UTICn l as I)roli:ssnr in lh ~ S( !1nol of 
Behaviora l and Brain Scicn;.t:5 (Speech & HCfir; l1~n. At UTD. he i.:5,ablisne(1 tile CCllter for Robust 
Speech Systems (C RSS ', wllie,) is part of tht: Hlllnan Lan~'uagt' ' rc~h n(llogy Rcsem·ch Instit ute. 
Previously . he .scrVl!d as Der!. Chair a nd Proli.'5sor ofSyctxh. I,anguage al)d Hearing Sc iences 
(S LHS). !ls we' l .t o; Pref. 1'1 1':!I'ctrical & Computer Engicecring. 31 I iniv. of Col om do Bnald·;-r 
( I 998.200S}. \\ nert: he co. ll"lundcd the Center Ii. r SflO~ en Lllntllagc Resc.'m:h, II' l lJ&8. he estab­
lished the R(lhl s' ,p.:.::.".~ 1)1' ):~ _:'i:~ ~t LaQlr:> (''''' Ii! ~!) \ - the lir~ ' U,S ,.1);1 <:(..<.1 grou!" s<>ccifically 
fOCused on rohus! lw~S i~ ~uc~ II) ~ ,x:t'ch s) ';u~ms ;lnd conL;n,es to d irt'l:t n:scarch auivilic>; in CRSS 
at UTD, He was narned II ... J I ... I' eltow ior ~ Ort1 n " U l lOns itl Rohn / S'pel!(';' R.!c'()gn;' ion hi S,re.,>s and 
Noise, and is I.:U ~' t ~ i ·.t ly .,1.:1" 1 ing :1S ::.. -"l c tl1 ~r, If t!~~ I r-:: F:: ~':i~ :! :: 1 ]It J,t,;!'s i ng ~;,( ) c, i ~'l y Spl' ~~(;h T cehni ­
ea l Com m iTtl'l! ~20U5 -tJJ : ~! (, I 1., 1 3: clectl'd ('h~.r-.' ! :e! {i. :: C J (J), m~d l :dUL.J : · ... 111.1 1 ':\:chn ieri [ 
Committee ( 20 : '5 -0~: 2i'!ll:J- [ t ·\. j" rcviou, I;" 11 .' i,: -~ cd a ,. ':~u:hni..:f, l A d'\- i,, : r :0 Il te L: S . Delegate ror 
NATO (1 ~;TrrG -O 11_ ~;, ,,,,.: ,: II-> Il ll!d ing I U,l . t: I0~I~; p'l-,> it ior,:; ,n .hf. ' ;-:b~ ~. i gn~,: Pro~''': '';: S j 'lg ~ ;ocicty. 
Acoustic , ! Soci : .. y ,) f I'd ncm;r., '~,ld IHte,.. ~;x:,:.:: 1 C Olllln t. " ·~>m i '):1 ... A:-;:;oc i,I/ ,)n. lie SU I)C i~. ;:;ed 50 
(22 PhI), 28 MS/lvij\ ) [ h ,: ~ I;, ;tlllj id.:ltc~ ;, wao r.:c ilJ it;,-,t (" r ;~1: i.WF !J r, jY("r~~i , y or Colorado Tcacher 
Rccogn i t i ~" /\ ii;": d .1 ', ", •• ,:1.1 1Il by the stud ~: I b. :.1';. £!<.l ,.;or!\,:(l ' il\l tl w r o r _152 iou r. ml fllld c':" ltcrcncc 
papers a nl.l ~ to'! ... .. 3(.o k:; il' .1-. ; .: .... !J o r .:;p t:..;{; . , r l\ ''': l~~~, ; r, g 'T.~ la llg . '.l ~C i;:Clill\; iogy. r.;1~au thvr oflhe 
textbook lJi,H '/ l': :·--:-i:l . : ,II. i ~ '. i ' ~ . .:. "r5:, .,',' .J )~IV'.:J; . d' :E.' ~, \;\:" 2();X)), ~ J. ·,:. I ; '~I; ~)f vsr fiJr In­
Vehic:le and A.1Ii,;-.:i~ -'i,I ''-' ·~ :' ,.\ !',I ·i rlt,~1". ~·l j :;:1 1. Al \ {ltlC .'jf Jl In- r;(:ilk:h: (,lid I .. fuh;t( ' ~V l i(:II I.\: 
Chlllll.m~,'s.fl)/ i'flJ .;.!lIt.1 f~;r..11 ,),and.,.nil· ,SPI d g::,·, ~ : ' :J6 ). In- J 'c:1ic't: (·orpI'.' {mo.'· ,\ (v.ntl f I 'mcc:isinl!, 
for Drivel' IJ.;'UII it;!' {;,p!:r g. ' 200~ ·1 , [I;; .i t : :,:1 ':I.,l!".!)r flL-·.(! r':'.l~l'- l hL' f/)~Jl'-":' (~,1 ,\ ) ,,:,: "; .. Ul'der 
'Stress ' o·t I r1 :Iitary S!)o;. ...! ~ .. • ,_d1rlol '.1gy. ; \'l,·~. ~ :C1 '\ ) ,·n(· 1 U. ZO(Jf :; , J : is I r.;s''':;lld I i'hl:h:.;ts span 
the areas of dig; tui -,pe'! ; :, r; I ., \' .:s.~l !~~ , allJ ly ~ l ,; lim! 1 : ~0(! ,: !i r. ~ uf ~.p ~ C l' h a ti~ s ril~a l~1.: 1 tn. it >, speech 
enhanceme:'1. ,Ldln;~ t:: :1i n :a;t:.m :11 no; .; (. roo. ' b,; :.p x 'eli ;-.~. )c;l ;i l ;"n ', / it '-: ..: r .. p·_a~ i ~ un ::p, ,k l:n 
documenL r{;l~':..: , at ? n L t . l \lei: ·C:': Ir" ..;!Cic t; \ .. ':. __ io,;n·.i k,1 ;·lir.:.s.·f • .:e 1,1\ ... .c '-:: bll it i'.J.:-I,);:u .luman­
computer [1l!~."llC l l 0,1, 

Previous A,,~ot!1 ~)j isbm~!I ,,: 

The no ise ·tnd ' ·"r--.:I(f: r C\," l r P' J1":Jlio n 'Tie-! h"ll~ ~, 'f, ~'-" ::l ln in lho;' prnp{v~d , · '''r l.; w e ..... bl.~ .' ... d fln 
method$ to i l~ " ;"1 -' ''-J '~ \h, ·/I r.'.::gq' l,On in nq :,' 1 u 'l d .,1 ' O;O~ I;~ ,. t~l : l ' 0..; . ,'\ ir Fe n ' : nm! r;; l-' o\ W '\ R 
systems. MUll " nf lhp.o·: ,11"r.I,,·;·!'I" 'l (S h:}w' 1.<.;(1 ' w.e,! hy Nf TO :"'$ (; 10, and h i:'> cJ1hnm-emcnt 
a lgorithm , t-a<;:d 0 11 An I:,· r <",p ""I;e in us c b)' A I ~·T <Jnd (1:I,('\, 111i lit. .... " , ,~·'ouJ's . He :)~ rVf"d as Project 
Lead ror lhe D,' R ~ J\ .. ·n n Im l '(I i ·'l l(' r etTo:t ('11 1'1' v eh 'd e SP':CCII "I',t,-P"! ') h r (~ O' 1(" N" .... igation 
(2002 -2or l'~. ) . ·.\'h ;;I, ip,·h:· f'rt I d ' ·C1 I'C"t:'I1lCflIS • n T'"l !" :. ~ 1~~11 ' II \!~' 'lIxl 11rray nr0t;l~s. ... ini:' /;" r Pt'i!'Y s pt:eCh 
rt,"Cognitk n t il: ~'( ~ C1 'i"r"~1 " , e/1-1'1 aild "r t:: ·eh :V~Ci1 frl :(:<11 1 r ....... a : rfl i ' ~,;l 'Jrr"'ncd h~ Ihc NS F 
Digit<tl Libn1r.\ 'nil !:-II i ' . .; ' '':I -I;! b I l,', I ifll/,II ( ;o/l, ·.··, 1:," ," '" \ ',rJf/k_'17 Wopi wl' i,·f) f' : ~ ' 11 1 ~d ~ n !hr; fi rst 
nationwide! WRr ;'- ~ ": L~ : Il (, :~ r e'.' j ,o ~rch j , t'S 0 " lir 'lm icU \( Intt:n! r~c'm the J g ~ t I : (I ,vr.a"'l {60.000 
ho u rs o f h iSl0 ~; I :r l c'(wl' n·'. 1i }'~ " 1a ll'-' (,fyhe ',1,1\ .?n Ci:m C:H<l .-0 <'udr :ss un kr_ow n Il ni;;e. d :2nnci. and 
speaker vianl' i;ic.; ~C~·l J" 1:, I~'om Ih,1t 5·"car !;,u·l\ 'l-;: "el\" i:1 ~ '.,e .,.( n:se:1J"!'hers ill ~; oe~,;h rccogni­
lion. Mor.! "!Cel'iv !1 .1'" 'JJI~ IJd\; ,I.~\:I·.1 ~ .t, i·, !~.'m ·~ n.: "· ~ r: . -=.,b.:: l-V: l.)gnilill f1 b<, .>Cd on 
Lo mbard ::f."i:: J. -.r.! ~,L ,.; 1 ... \1, 'l 'yt-: ~ ! O; I'~' ',.;- ..I'. ', a :! :}~ [\( ... : .11 : 10 di tt l.. ct t:i,,: ,.~ i.l""'~JI i.w Jf 
English, I\:~b ,c .;w~ \H .' ~ ;:1 : i;lc ;L'. WiLL'" 1 .. 1< l~_ .1_ >"U ;-,P,1It '! :J '~J gr:,1"t ; If l r~. \l1Jr ,\"' l ~ t !.S. 
agencies, Ii ,· h .l, ;~I.:, o ~iI..'PI .:d [:,.j J ;C. -,~ lI li;, r.l. :11 .. ' '\:1: .. L '-. , :kSI-; ,1 .. :: l i.<r 'nOR' Lh~ ,j tetj ) '~:J~ for 
work in S'.le X lI:, d ::, '··. ! .~'l :.:,.':; 

------- -- - - - - - --- ---
,~ .; 

11-. 1 P H , 1 .\ ~ ' .... , ' I ", ~: :;I I I{J, " ., ' I i· L :-' -I ~ ' ,·il\ l r- ,: N )'\L ·. ·" .' l ., t ' *'"., , I,;. , ' I<t. lI O: ,:,,<1,. 

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000074



SRI Proposal fel l IO·()f)~ (\,rlune...!._, _ __________ _ _ ________ :!.f, March 20 10 

Seleded Pu b~;C:l "'HI,!; . 

J.H. L. Ham::cn. Qo. ' [w>ng B. 7:1101.1. M. Se~d ' l: ! I' . lk ·l! t:r. r,· .. A.I<. Gurijalr. P. Angk il itrakul. 
"Speechf.'i nd: bdv:m! ! .~ i 1 "i poke:l D(\r;l lm~n ! f.'l!\ r i ,~\'a ' ri)] a N;~tjun:d (fal lery of 11':- (;poken 
Word." 'EEE n'i/f'· ~. \ :1.''1.'(' (I! ,.\( Ii utiio Pr'u·. ',1" ( ':( '/ !~'.\'I/C! on D{r:(J Mining. vnl. U . no,S. pp. 
712-730. Sen!. 20\!~ . 

U. Yapam:1. J.H.L. H,m"':n. lot. New Pr:n.i,.'ptUi.l::Y r~1<'1 1\!(j It!d MVO!{ -Hased ACQU',lic Front-End 
(PMVDR) lur l~obL:;1 A lllnmatic Speech Rccngnit ion '''',,,-,eeh ( 'omnllmicmi,," , vol. 50, pp. 142-
152. Jan . ::WOS. 

J.H.L. Hansen. V .S. VrtmJ anl.icn, "Analysis and NU I1lK:i iz.<'I!On of Lombard ~pccth lInde-r different 
types and lev-:I ... 0 1' l1i1i " l ' \" Ifh aopl ication 10 fn-ScllOllt -of·Set Speaker Rccog.:it ion. 1£.1-.,'£ 
Tram AIla'".I. ,("'NI: .. }, & : .•. /J,i.'Ju.g<! 1'10('\ ,\',.'~1;', \luI. i :'. dd. 1. lIP. 366-370. r \!b. 2009 

M. Akbm';o '" I I ! . I I <m~, c rl ' Elivironmcl~i~ ! S l i " t~ ng,: i'",j;c f...:.IHW. !ctlgC r':'limuliun rur RGbust 
Speech SyS!(·rro ... .'· /t./:.·!:·l!·, lIIs. A"ldio, S/l/:cd. {W' I I.t'!I.: rl!i1 '.Tf! ! ' W(,C.'{SII'I.!. , vol 15. no . 2. pp, 
465-4 T!, F'c i1 .. ~V\l? 

R, Huang. J, H.l .. '[ <t I1FU1 "A d, <lflCC:-: in I ' P" ;I! p<,;r \'I~nl /\U I!i \J C I :J~ ~ dkalion ,-\!ld :-';(:gnu:ntmir)ll for 
the B :·OHd!.'i l;;\ r-- ~ \'\ ' , ': ;~ tKl Ni ,~w ( orr[J!'H, " 11 ... ·' , t" I Ifm,l'. Audio, .\I/ced l ond 1lllIglI"ge 
Prucc'Ssir.,{·. Vd ; \-,. I.n.'. p ... . 907-91 9. Md~ Lt.!)(j. 

R. Huang J.H.I. r:llh~ n , P. Ang.kititrakltl. "[)jll' I'Ct//\Ct:t:fJ1 ( ' Iussil icali otl using U n re~tril~h!d Au­
dio." fI:.,F.I!.: t f' .'I!1S. OIl Alldio, SIJeedl (lnd J.(II/.!, " !J,~t' ,' to,- essing. vol. 15. no . l. pro 4 53-464. Feb. 
2007_ 

G. Zhou. J.l 1. L. H:IIl .;(!n. and J. F. Kaiser. "Nnni ~n "u r h:mure l3esrxi (' Ia<;si li{')tioll of Speel.:fl under 
Stress." 12i:/' 1 "If ,.,f U' 1/ '; Oil :;"j J:!ix'h & AJ'{Jio 1 ' /·/ I('L'~sim! . '/01 'j. nil. '1 Dr . 1.01-2 1(., March 
2001 

W. K im. J .H.t , \1ar,:;or;." r, m-:-Freq·Je!l(.Y (crrebtiu n (3<l~ . .:.:d r-1 i ~"!!l~- FC::;'l ture 'KeC{'l1 struct ion for 
Robu':! 5rcc\\ I~, t;';:.: • .:',r. tlir,\1 in Ba liJ-·Re·lnc.I,-:J ..:. ,Y ditinlos. J t . .' ,"'.: :J IWI I'. III:II:'(}, \'JI:cch and 
LaflKl:l1(-,'e {' .·O( ~' .'n'in,_ . \ I ! : 7, .KI. ; ' . pp ' 2' I:! . ;;/)·1. S,.p: . 200';' 

J.I.I.L. H'Oj"1sen. "A 'l d~ "i oin t C"' !'11X'~!S~ ' r,) I d '\1l .. ' 1,1,. 1-t 'II J.:-:, ~"; : rc~;s ~'; 1(J N4 I ' '''~ rU t i·:rt v ironmental 
Robust"e~ .... I: o;;pco:d1 Kcc(\(!,}itior!. " - tJe t· '.·h ( UIIf/11!1liCI : icm, Spcciall-:suc Speech Under 
Stress 201.?) \ ~ I-I 71 . Nl' ... . 1996_ 

J. Deller. !.tt L. f 1<1 1l<;(:n. :1'1~ I. I roaki5 (100~). h · ' tetc · l ll I': I'roce$~ ;ng ur~rJC..:dl Slgnab , (2nd 
Edition). IEI:. .. : I~rc<; :; I John Wiley Publisher!'>. New 'fork . NY. 

N, Mora les D.T T(I ~t: .. ;ruH). U '.L. I j;.> nsc'l .r. ( ' : t;-.. id,l. "Ft,;"ilu\.· C>.T.p!!nSaHm reclhl iqtlcs fo r ASR 
on Bar,J- '",, : : ~': .\ ';[1;;1.;\ " :, ' .'I. ~'£ 1~·{J.h II! l ia '.ri. edt {md Lmigl ':li!(! ,' )r,)l'f' \S,IH', \'11 1. 17. no. 4, 
pp. 758-n·~, tvLl .• 2(10'1. 

N. Krishr,ar;w rtl ' . .I : L I !:I'l'>cn. "IJJbb!;; ' Joi-.;,:; r,11d': li l;'"' :\ ilL I. , i ~. <Ino l\o:- l i,:.,I,iv l;s. ' JEEE 
Trans. ,-1 /1,- 11 ' 'tJ )(:', d ' f '."iI { {:f1;!NI:g,' : 'Nio C .\ ' !7:~·. 'j. ,I I '; nil , ' Y.' '1 fl ! JiJd_,'dV I, S(T'". 2r)09. 

Y. Lei. J .H L : 1::\1, ,, 'U " i ) i :l)!~c , C bssi t~l" . 1 iO:1 ' ;: ' ,-'I', : ' I ]ld\' ile:"j;~nt "'111illirg :"H1U T,~stillg for Arab­
ic. Span' 3 .1 :::!" j ' 'n ; ;'1-. ' (' ," i ! ') "'. '/ hm >. A /I ' "" , \,! I. 'f.'( /I {.' It! L (!JrI ' I!(H!,' fll"ll ('" ,·..,li1,'!. \' I ap(l<:ar. 
2010. V(: :-:t: rt\· ... ,~d / 11·1 )!. 

1 L BoriL .I .JI .L IlH1scn, '" tlls~I\",,~ r' l i ~.:d h~l1;,~ i. 'U l l',r, ~ l I.nmhf!rd :: m~ct Itw S!1ccch Recogn ition in 
No isy l'.rh\'--;,: (' p I ,r 1 1fT' ·. 1\ '-'; ,' [ESE Tran ~,H(I ' (l. ~·j: I;I:.: il f1.-.J 1.'mgu.' ;I.'t! I-'roccs.o;,ipg . lO ap­
pear. 20 1fJ. '.\-r.;I;~r' l.!tl :-)~pl. :(:I1I) ! 

M. Akbacak. ,I.! 1.1 . /-Ia nse-n. "'ipok~n Pmpc" N3 ',., .: Retrie val for I ,imilcd R'.":<;otm:e L,angual~cs Us­
ing Mu,t j l i n~lI~ I • I ~ b"ld l { t'"re<;~':l tat i('\ ns " / ,. ~:!~ ! "'II~', I{{, !io. ,\ /II..',X/J • ;1'(' LWH~!I(')f(, 
Proce.\:\':".';!" ! \1 ' If'i) ,:r: '. ::~) ! ,,- r An:ep l.':c: {)(.., .. ::;0" I. 

- - ------
.( 

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



SRI Proposal ECll I O-l )Of.j~V~o~h'~"~"~I~I ___ __ _ 16 March 20 I 0 
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SRI Propo~a l f:(1 Hl,ln, '. ii! cI" ~ 1 16 lV.:m:h 20 J 0 

perfo rmarm .:, I r!~ 11 ... in.: lt~, n,; ,!;:: ( \\ ' ~;;-\ If _ " :.:0 ' .... \-..,L±'l ome,"_ t':, ;:. u , I.! ,,;ttLa!i!)n (~fthc 
system and !hl~ u1d;·i;! l \. ~ t~n I r "',~warr: ' " Ii ... ::; '. ,'; r,'I ,"r, ' _. II _,~ , l~i,'!,d t.1~~, wi'l Ol"'l{' 
responsib-!ity .11 :; 1' 1!1i '"l',li: J l1,1 ?I .J wil l 1-< ,: IrJ ," ,.." Ilhm th: '-;r, I \ '/~ n ' 1 ,:t,g:I "~r i ll!! Pn'gram in 
SRI' s Engi r.c~l: ,!.:, "; ':' ,;' ,,,\C', ~,- Di', h '(\\1. 

Inteniepen.i l'{lt'ib 

T he sever ce lfwc .,r(1'("("1 I ..... k~ fi re il il h ; g;~\' n'cr ... \.''1 nd:11L !lIe lhfl..~ ':wo,;~ :: II i.l ing w::.k'i (Tasks 1-
3), as well , s rh: ';0; 1 '-'\IIe',l j<lW u!::.I~ f !";lsk :3. ), t t· . 'Ii' :!l1 ()~ ... .:rs I T'd :)!\! -;n l.:ittl lor ti' ('rail success. 
Tasks 5 and 6 r I \'~ ';yl~r l!'" hLt cou ld bt' nUNl(' J ; q -:(!ro,:l'd.~I;! I:J ( h<::-. I l har~ :IT'd l":Ej m 
integratio '1 l:1sk ! .;!~ 'I) is U' 'telll<: r :>! ! i~: h~r ,',(;-' 

None \If [I' r 5uh~rr:lra~ II 'n. ' ~; (' '1 ' ' --c!y i rdl<;f\-;rh~Il ,,: !,I.I ~ht- ro ,~ of ;' 11\ lIt].:- (II' ii!,:rn \~Od ld 

seriously irrl1cc-' \'),~ f' 'I~ 1l (1 Ol':.'H:~lP .. inl."! ' h~-' " ' , ~ ' '''h''\, e i 1(1 m: ,k ' f ey l:fI'l trihl!tjrms to Task 
(robust tc ~ Ul\~ I "t H:'.'I hI I '1'1 1 " '.t"k c~ (':i( / __ f'll. .... (" 1'1 "C'I in::) v.,," it!': ar;' h~)tl :I"il i·:<l1 1,', ,w cr:l i I 
s UCCCSS, <1I1(i,t·,· le ';'wr '1( Ie " ~( I ~! ~ ~. 31~ i\. ) 

Managinr. ~,!fhll ,r: 111 !("~ l'::! im!-_~ __ 

In additic' ,\. ~ ,I I!L~ 11 ;,lI i011!' .. :t h, ld~ 0C" -:,i h (~d ,\n ~v _ " ": wi!! ;;!1pport ~; " ilwt.r~ col(abo·';lt ion 
ilnd conl ro l h:, ~ !' " di ' IY OJI1 l' ;r <'I 'XCi! ie' H. ' ill l \'''f.;l o.j II 'Cv- bn::c; ,d r..:-p' I( jt ... ~· ( ' II a n ~ ; ro "crver. 
This will a ho ':, 'c"'r n '. ': .,.. i(' 1", ;onlrl)!_ (".Iof;it: (, 'IiHlI " I. ,,'t , \" III'. ,' ' . ,~J <: I(-'-m:' I Qigll1h' 1":1(".<1:',," build, 
As teaJn meT'l O':r:-.. W' ,! ' IV;' "'14" 1 ' )lht __ ~ ' s "ph' Jr, , 14,r' 1~' .J<.', ' r" ~,'nc " I. mIt :'r:t l i\ lll, t\'~l a nI) 

evalual ior. IrHl ll,:·,l . ; .1,. '" ,I J l' ,ll{' I h~: {'jlonr" n il . , <I J -'{ IXI ddcc-h (Jf i [l •• :g' .... I{hlll i, :CllnI'p,li ibilities 
as early as r, n·:"ih ! ~· 

In add it' on ' J ' ''I i ,l· il\-: . ,1,1' lon,:' !!:, li1 i~"l ti lt'! " "H I' II" .: 'Rt re.',~~\ r,:h {t:·!illll ." tI ' ''H'iner ~ ,i ! cs [0 
SRI's imt';l.r<'tI( lI l \ ," ,' '. : .... u ~. I ~. '1: til.,; IX" T"l' ,WI :';,! I L'Mi,J,: ,:cn11l'Jl l: 'n", f r "1\ I). l! I). S II), ?.ild 

KWS avtld"bl:: r'J , 1' ~ ~ 1 1I'V,\if. 'M ',J'I"; m .111 ' ., I' _,I ,' ~ ;a I L"1 ,;·.:·,, \'i lil:'s tIl hI! Ins...:d ('11 ~hM";(J state-Qf­
the-art sottw;1n.: 1) ,.U ':ll~lll-":: lh ~.1 r'",:a!ch l'e'" 11~ __ II [)\ re,"ldlly 1f,h;gmlCd::l.1 ~R J. Wt' h::lV~ 

successfu :y (:,np,( ,1 .... :1 ;11111::11' !J> Llj ~;x!() C'!gr ' p:, .. _ ~RI,!et! Iflut hil,,; IJ/\r~ 11.'\ pn~j :x i.s, 

Risk MitwOfOU' 

\Vc will cnntilll .. 1 :. ' , -,-: " ·cI.;n~' f\. ]...;~<!~~, :m·J m!I, . t~9 <; :;< I~~ i ',_,1 '~ I;ly nnr ,i l ':\ ",dl ' (Itl l t!. 'C·, st. and 
perfonnap>.,{,. ·f I' "' , ~ v '~I'I.· ,I" II' ,.i::_~ 'p'.! I I.! II d 1 ... ':I'l', ,,: :" -,,,-, ,-;;1" h , ~ IlI't·,,;· :,ary ,;omponents, 
and (2) la ; h\1" ',~' ,',·,'.r ,' ~ ~ I.: n ), :rh rl' -, I , , ;, ~ I ~ I,. L" .,. l:ICI1 I.:, .)tt:. "\ IH :11>j'llY"-"I)I t) mi' igating 
these risk" it~C:II .:1 . 
• \\'hel'~":~" p '~~' ,!" (. 11 .. : .... 1' f, r ;\' :~r, ':';i,;'Jr ,!~'I"'" '. Ii.?r· ',,:, i, '.: ,: : In: Ig r .j l Ii r ::i ~' r'N\( ' S RI has 

bui It un, f1 ,1:_ '. , "' 1 " " j -;iL' I' \ r;j ( ' ,j 0 1' . '::~ i"j h,t' • -, I 'Ii tt: , [.rl ~d'l" ;)', . I l~~i 11:~ j(y rr 'c RATS 
progn'.T ~: : ,;: ' 

• Perf()j!r,in~' ( .111 !1\:.n , 1;" ,', <1' Il-. .~ir J '}':I:, I Iyr'," (;rd~:r , : \d('1 :' w;::!l c" k;;n, daul 
and/o r rep!: ,I " ;'; " ( i 'JUt: J , :'i:-'" T:o{: I ' It' . I . 1 1\' 1'..:( ... i'.-.: ( U t l' ~I .. ".I I. ,I (Ii(: d il il .'i anJ impact 
on an ::\!:'. ' .I, lJ ~', ~, ;:, ,:. 0: tli:... ;1;:3~ heh .. '\ , : '.:: '~,u:h . .. h::, ',\- :11 d,l;\'IU: wk l j,cr furttJ~r 
devt:!or.rn~:" .. I I,! tl ,r'~ l ,I. ' ~~:'l'-"l l~n l (.;'1' "J"_,n ',~ ,,1::ll;S ,\ . rt:I\\,: ,ik i~,"'l r,: ~'i~lli !icant 
t ime i .~ ~.\')!' -:. t, i \.· ... :. <'/. f I '!; i'-',P)CIT :')· , ; 

I'lavi ng 11' , "" ,haft . , ','.1 '1- ' n ., I.?,- pi ... ·.! 'f." ,~., I .. , .• . :-(-\ t: in,' s.,\,,~l I.'\!( (\pll.'dundanl 
appro ! ch .~ ; II i~11~' "I'P"';' \, !,,,l\ICS s)- , I' ,11, de "l~ d<, t'\" Ii 'W ) 0..: : " , It)u.::ll 1ll 1 ill' l!n, i- ,~)-cnd 
systeJil. 11' . 1;11 'I'('r IIr ;': ,~'a(+(',: i',m\, ::, '.;" -•.. . 1'1" '." 1'':1 ,Jikr(!'lt (irl;lH1's li\ !1 .~e~; , \,\' : \ / ill r,-,~carch 

the bt$l V,';tl ' , ~ ;n' l i,!.', ': Ir J'.1'L:h t" , Il!: 11 '·1.1 f'" 1 ,,-111:"' , ·, 

Arrall ~ i: I ~'l I; ;<.' 1", 1" f!1 L .'1' !~ , :!<;;;: "::<1'.-' c' 'oct' .. I ' ;lw lI t(' ("J I' :, lS k1.c l" I) ii1<:Ilt, Hlkgl i'll i. m . test 

and r;:,ca Ui:J., :, ~ ,) h ',1 1" ~I !; , ' l: .' ~er:, \~ . : ! (, .... l ti lL l:i'fl'.I,tun il) \L' d'.;::1 ... \! l\.k !~': l!, o r illiegration 
incomp,' t " ,Ir _. 1 \'ill'i' ;,,' .x .. ~,~!Olt 

• Engaglf'f! ' v" " I)A \{ i' / ' . ~r d ,t • ':~\Ptl2 (' " r /·1(1 ...... '1 IN c"n tu:.t t10" pro\' i(i lll~~ ti-~ ' cf t-"l k {l~l 
SOtiW;l"( S7-,n " I':; '" In/1': roq ' r J'Iddi\c,",' /lr \ 1'-'(:1111 Pl! '-I,j dcl :l"lt f'n !I'I I ' 'l':cJno.ch: '!!kr ~ystem 
dc! ivrl! . 

,,_ :.~ , : ft·.' " ! h I , .;. '," " ~I t:'i- l. ~ lVI >, I . lii"I "; :'('.' . ..,1. 
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~ (i \ b rch 20 I 0 -----
Students lind Pu.,':doctnrn l Rcscachers 

The project w il , it" p:!fl Jd ... !ol [I, ~ .;onI6 hL·', .rt;" . L\rt:ldu_ :: l " :t l! nl~ allt! ;:X1Sklclt'toml rcs..:an:hers. 
via the thret' 'I v'(lc!n 1~': ~.:,."" 'b" IC_f\l".".: lJ r ~'al'3S. tJ: .. ,\ nnJ 1C:~i. 

UT I) w ill t,tnok.'1 ;-"., ' p:"!'"; -Idna~';,; <;tudcnt~ and i\\ C half-ti r1C :-: lrJOI:S. Om: ,w.; too.:: \v i!l be 
responsibh: !{l:- tl. , ... 11 lfilll"]",' ,',j re9.rid;:.,j b~ndY/idl ,~basl-\.1 ,C<l turl! (.: ld tllilJ l'I t.:\)mpcnsatior, 
schemes fix rub.I:,l ~T);I.: I Il: ... ogmtioll and k ~_yv><.I!d spt'Hi uf,! in nt)i~t: ar.d villying ( cmnliln ications 
channels. T~li!' :')C l ~:-d{x: Will COl ccnl!'"::ll e t'n mi.",jnr.-1 i:J i(lre-tlOl::)t:u (. \)mr':l l .;;arion .. ~.hcmt:s. The 
second (Xi$ldnc W.1I ,'\)(,O!' or. Tonu ::t "pccch ?cti \ i ~. J,: . ..:cli'lf .. ~Iltj roLm.\iuw<;<; with n;ga:.::1 to speaker 
variabilit) <lnd rO!l lp...:t il'. .! iw kr:n>llnd M)!S~ . 01"'; :!(ddu ::I(~ ... wdenl wi ll \VI'r/.;. in Lollaboration with 
the first p. ,'l'do; II , d, ~"d.t~) . ,Hi,:, ' m [nm,l! ~ c 1,",:1," "1 :1-1' 11 1, !l1 SI_ nChl (": E' r ,,,:-,; ,; lig- !;-al.Wt;-n;.scd 
speech recoJll i j ,GIl i l l Ot:!.' n ,1.1 J <.:r" lnnc! C \h.I 'l i L)r. ~ . I h.: :.; <:ond ~!';:Idwl t .! ~:L~~tI~' r l t v.itt .... orl~ with 
the second pO="tl1tl_ 0 b,~! ') l.(; \ ~ " lel Il npr:;v:.:d s;:'C:1!.·l:r and ne i ~,.! ;;h~ra~kr i /.:.; t i(Jn ~c!Jcmes , These 
schemes wil: III VI . Il ~"t... " ir. J-.: ~( ... ,; .; '~( (d ~: ~. ":.'!'C.-:I :,,~ . O ~I' iI +'. 1\ , \(;:-". ". jl~;p ,; (,ch (d .. og:l i:im: . and 
language ' J ~r.~j!: ~:, Iol .. . 

UCLA wit! 1:11 II: I.~" ~',1Io' ~ 1 ':' d ~l'ik :; lll J'~ P I . ~_' 1,' \\ i il }'':' i f'\,o l"'I: ... ill l il:.; dl .... 't: ;:"'l~ 1l ,em and 
impleme III :lI,it I; .: '.1 I : ~ : 1" ,'- ' II;. n :,;" .:d t(~ 11I) .. ,C u rd : I-, <[r.r.": , r "l llt~l l \t :i ~. 1\ i.51~ .·i l I101·,:,; i 1 :du:.k .. variable 
frame rale. \ \ .: ighl';.J \'"' I ;' rI I, ;e. ~.~JX0 11 . ::.rld "::,'(\,, ';v ~j ~,~::.h' L:nt ~:.(i ill i'-l dt,3 . I'll .;; 'iHlL,el; I wi II he 
conduct in!., /\ S" j" .H.: d "-l f."~[ .,;!Or ;j l:j~.;.d l'-,·) i .~c , ,,;,1.1 i ll!CI<I t:!i , !J.,. I.id i r';.!>'~i!n.'k':'5 al : .. ml, res" and 
UTD to h~l p deli·,,!.!( t;l.rL ::dJ .H_~·~: 0 '1 !',YSIC;-.l lq~,.' ::.: ·.:J:~n. 11K' 3ll1lK,-" VIii <Ibll 1.I.mi:;i p.:: t-.: in PI 
meetings. if apc,'\I; d !\;c. mo: :1C,'':; '.'I: : ~t: .1 IC ';-.. :;".;1'1 '.!.ilt .:: b,' 1...CI (':-l \:,:n:, 1 lid in tcrimi.:a n:ports, 

ICS I wi.' ~ , ;' \!) .': h, !,:f' .:u:te !._ '. , ._. ~-, 1. \ ,'r ~; l ~ 011 ~.\.~, . ri l"J'':!!. ;1l_lJIj:' \kl ' I'g ;J':.,"; 111 ...... hanncl 
and noise ,', .til '1 -.1 ;'~!'<~ •. ; , ,l~: \-,.1 -c,..-d phc.1 " " h.lii' l.:. _~' : I !-"' ,~ ;;! ;_ l' I JC.i~ fro. 1 l)fa{':~~I ' fi\ 
Morgan ;) t<! I I! :~. "I :,':11:( r ; :"'-:; ,). It: 1 l~1 TC ,~ ) 

--._ ----_._---" 
:, I 

1\,'I"_!JIIJ; ' 1 jlll l [~ ' R I :· I I'. i' ( ) \ T, 1I "" ' \1' 1. I I ! I~ 1' 10.' ' I'( ,S\ L 
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Tula! C"~I Summary Brnkcn D,,,, n h~' Pb ..... h~' Tad. "no t'rim c ~nd I\b.jurSulm,nrr, .. lurs iPHASE i (BASE)I 

", 11
1
1"'1'.il \'" ".,011 1 

, I " 

": " I" ". ;, ' ,; ,;,; , : :.; .... ... ,, ' ,_,"'" . ':: :! 'll:, i:" _ ', ', "~",, h ;- '",,, I ~ " > '-' l : ' ,~ . 'h I,:,!n l·.>Q.,\,;; r. !l' ;:'('l'ld" 'Hd J",c1",pmcnl ,,;\h r"" s[" rt o j' I'Ii,,~, I , 
·.\loiJ~ RATS data is ~ti!l being collecl<!J. During this lime, we \\'ill begin algorithm and software development, and carry out r~search using existing databases of 
degraded speech (such as the MTT-LL Tactical Speaker Identification Speech Corpus. the DARPA SpccU1lm Supremacy corpus. and various specialized 
databases at UT Dallas) and aniticially degraded speech data. The level of effon during the first 6 months of Phase 1 will be limited compared to Monlhs 7-18. 
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SRI Propo 16 Mm:h 2010 

Tota l '-:os l Sum milrv Bl'u ~.(' n nO\l'n by r'll:l ~ {' . by Tri';!; ,:md I ~ rime li nd l-i la jo; Slhlconl r :'1:tors 
W~ " .1(; '- ((I! ) 'i J il) i 

~-----~~~-~~- ~-- -- --- --~ -~ ~----- ~--~ - ---- --- - ._-
:;: 

' :1· Ol~ l n~,-" ,.t.. '" ' .W 1: /, r ', 1:-; Sl it l,ll CT ,1 1'111 I ,I,, ' j Lt . "I I ' ,N ( ,N 'j It ("OV' ,({ , it : III 'S I'i« 'I'n~',,' 1 

epic.org 14-10-09-DARPA-FOIA-20150527-Production-SRI 000081



SRI Propo~ II ~(iJ 10-006 ( olur,!c Ie) _ _ _ ____ _ _ _ ________ 26 March 2010 

Tola l Cost Summary 111'( 1 ~ 1'11 [JOWl} by Ph(IS~ . b}' T,lsl" i Qd I'ri ml' :md M:rjOi SuiltOntnlctors 
II'HASU (ROM)I 

-~~~------

5,: 
1 1 ~ 1 ( I f! IU':CLO! I !(I :'>; 1. \!A I <; ;;UllJ I,,: I' llJ !'IIIIH~ II{ ,( ' II ,Nl 'N 'l1 l1 ('I I \" . :~( 'F ·nl l~ ,i'~'( I'<,'!S AL 
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2. 1" ORGANIZATIONAL C()~rL.lCT Or- INTERK'T 
AFFIRMATlO.,.,/IlISl·I .OSI IRr 

26 March 20 to 

SRI Inten ,arion \1 .. ; 1M pm"iding Scienll tic. Engineerin=" ~mdf L'('I'Jlicai fl. ~'i i stan(;c I SETA 110 any 
DARPA n:o:hnieJI on"¢' .... 

SRI Intcm ,f i{ln]1 pallici r at('"<; n. ar.d !;u-"'o ' !";s 11.'\ t( 1'/\ under lh~ 11l1C'rg ... 'vcn Imcnlal Personnel 
Act (IPA) Mohili~~ Pr,I~".1n'. ~I~ I has lilA em!) IU" :c .• ~l.!t1. jl.'d o r "-'Conde(! lS p~.)gram Managers in 
severJl oll :l;c~ '"ill l;11 uAi,l) 1\ , Wt' b l' :: Ij ~ ~d l!x': c in.jiv il.l. I!lls xk\~ "'1'0 Sf< I doc:;, r:.o{ believe 
thai any n~:tI or t:1'~ ~'i"t:(' «('.I ,Iii t:' OJ' : lii.er~ <;t ':'1;1, i~, n. Ih .. ,:.': In,llvid ,mb ':.IfC nm G Ir'::':lly involved 
wilh nor h~ ... ~~ :\,x, ~:~ .; " I ;'T1" rr Jr. !1 'c:ne:11' ~l' ;:;11 i '/1.' 'Jr but.' gclar ... in.tlnnm;n'1 f\'blcd to the etlort 
proposed Il tor.:in 
~ Chris b..a rl.()tl~'. )1' 11": ~ )ir:d):. r) f"' ~ " \ 

• Drew Deun, TnmsliIITIlatior .. " en l \'~I·bl·{l. ~ ;:. :[ 1.1:, I, ll,;' C:' it " (TCTO ), Dt. R PA 

In uddi liol), Mr. D::m Km. frmm is all SRI lil A <.:mrlo",'!e ~cn· in !'. in the (.' llpnc.: ity o rlhe Director of 
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