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A. Description of Scientitic Research
! — The
©uor long-term research goal is to develop and mplemeﬁt speaker-independent
continuous speech recognmon systems. that the ppoper utilization of speech-
specific knowledge is essential for such advanced systems. research is thus directed
toward the acquisition, quantification, and representation of acoustic-phonstic and lexical
knowledge, and the application of this knowledge to speech recognition algorithms. In
addition, we are exploring new speech recognition alternatives based on 1}1 and

connectionist techmque)
ignificant Resuits in the Last Year:

v

sl !I\

We developed a statistical meda! for predicting the acoustic realization of stop
consonants in various positioiis in the syllable template. A unification-based
grammatical formalism was developed for incorporating this model into the lexical
access algorithm. We provided an information-theoretic justification for the

hierarchical structure o%bletemplab
(

+ We analyzed segmented duration for vowels and fricatives in continuous speech.
Based on contextual information, we developed durational models for vowels and
fricatives that account for over 70% of the variance, using data from mulitiple,
unknown speakers.

Wae rigorously evaluated the ability of human spectrogram readers to identify stop

consonants spoken by many talkers and in a variety of phonetic contexts.

Incorporating the declarative knowledge used by the readers, we developed a

knowledge-based system for stop identification. We achieved comparable system

performance to that of the readers. »

C_——-—\ -

» We developed a technique for phonetic classification using artificial neural nets
(ANN). Vowel classification accuracy was achieved, ranging from 66 to 100%
under varying experimental conditions. (- R ¢

C Plans for Next Year's Research:

« We will complete the syllable-based lexical access model, and evaluate its
effectiveness.

*  We will develop durational models for other classes of speech sounds. We will
investigate the effect of speaking rate on these models. We will use these results to
develop a comprehensive model for segmental duration to aid speech recognition.

« We will refine our ANN-based classification procedures for phonetic classification,
and evaluate their performance against that of more tradition techniques.

» We will investigate the role played by prosody on phonetic recognition and lexical
access.

«  We will investigate various alternatives for adaptation to improve recognition
system performance. 4
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Appendix /1

1. Papers Published in Refereed Journals:

Glass, J.R., and V.W. Zue, "Multi-Level Acoustic Segmentation of Continuous Speech,”
~ Proc.ICASSP 88, IEEE International Conference on Acoustics, Speech, and Signal
Processing, pp. 429-432. (Conference in New York, N.Y., April 11-14, 1988.)

Leung, H.C., and V.W. Zue, "Some Phonetic Recognition Experiments Using Artificial
Neural Nets,” Proc.ICASSP 88, IEEE International Conference on Acoustics, Speech, and
Signal Processing, pp. 429-432, pp. 422-425. (Conference in New York, N.Y., April 11-14,
1988.)

Leung, H.C., and V.W. Zue, "Two-dimensional Characterization of the Speech Signal and
Its Potential Applications to Speech Processing,” 1st International Conference on
Communication Technology, in Nanjing, China, Nov. 1987.

2. Technical Reports:
Lamel, Lori F., "Formalizing Knowledge Used in Spectrogram Reading: Acoustic and

Perceptual Evidence from Stops,” Technical Report, Research Laboratory of Electronics,
Massachusetts Institute of Technology.

3. Presentations:
Invited:

Zue, Victor W., "Phonetically-Based Approach to Automatic Speech Recognition,” 21st IBM
Computer Science Symposium on "Mechanization of Intelligence and Brain Model,”
Sendai, Japan, November 1987.

Zue, Victor W., "Discovery of Phonetic Regularities in the Acoustic Signal,” CHABA Annual
Meeting in Washington, D.C., January 1988

Zue, Victor W., "Speeach Recognition Research at MIT," University of Florida, Gainesville, FL,
April 1988.

Randolph, Mark. "An augmented Context-Free Parsing Algorithm and its use in Speech
Recognition,” paper presented at 1988 IEEE workshop on Speech Recognition, New York,
May 31- June 3, 1988.

Leung, Hong, "Vowel Recognition Experiments Using Arificial Neural Nets,” 1988 IEEE
Workshop on Speech Recognition, New York, May 31-June 3.
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Contributed:

Lamel, Lori F., "Identification Of Stop Consonants From Continuous Speech In Limited
Context: Acoustical Society of America, November 1987.

Leung, Hong. "Recognition of Vowels Using Artificial Neural Networks," Acoustical Society
of America, May 1988.

Pitrelli, John. "Factor Analysis for Vowel and Fricative Duration in American English” at
Acoustical Society of America, May 19, 1988, Seattle

4. Books (and sections thereof)

Zue, Victor. "Automatic Speech Recognition and Understanding”, a chapter in A.l in the
1980s and Beyond, p. 185-200, Cambridge: MIT Press, 1987.
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5. Publications/Patents/Presentations/Honors Report
(Number only)

Appendix /3

Papers Submitted to Refereed Journals (and not yet published): 0

Papers Published in Conference Proceedings: 3

Books (and sections thereof) Submitted for Publications: 0

Books (and sections thereof) Published: 1

Patents Filed: 0

Patents Granted: 0

Invited Presentations at Topical or Scientific/Technical Society Conferences: 5

Contributed Presentations at Topical or Scientific/Technical Society Conferences: 3

Honors/Awards/Prizes: 0
Theses: 4
Number of Graduate Students: 6

Number of Post Docs: 0

CIl



"si9xeads
8Jews) pue afew uedusWy 05§ Aq uaxyods
$80UBJUAS SNONUNUCD 0S/‘C WO} PasIoxd

‘SUBX0} |8MOA 00022 -3SVav.iva

"Blep
Buiuren jo Junowe sy uo puadap piNoYS SHUN UBPPIY JO JAQUINN «

"Buiuren soy uousiud Buneuiuue) aAnsays ue
sapinosd e1ep buiures uo Juswanosdwi souBwIouad [BlUBWAIOU| .

"SasseP
onauoyd jnybuiueaw ojul sindu) sy sziuebio-yjas ued yomau ayl . =
‘Auedoud
yuomiau sy Buizireniul Aq pansiyoe aq ues uoneidepe Jaxesds .
‘anbiuyos) uogEdyISSEID [EUONIPEN (ureibososds Auoiuiouds)

® “Joqybieu 1581e3U-) 0} AJqRIONE] SaRdWICD SOUBLLIOUSY opow ae_ﬂ_.m.. woy; ndino

“)SE] 8L} JO SUONIPUD JUBJBYIP JBPUN %001

0} %99 wo sabue. %u@:oo«. .vm>m_c%w usaq Sey sJau9)sy
uewny o} ajqesedwod soueuLouad UONBILISSE]D MO - =

:S11nS3H xamio0 6y

IX81u00 Yo)

"uoneuuojul onsinbul
pue ousnode jo seainos snosuabossjey syesbajul 0) 4N osn

-HOVYOHddV
*ABarens jonuod pue mmuw_;.ocx JNo usamiaq
deb sy abpuq Ajrenusiod ueds 4N “yeam 00} st ABatens A
jouod 8y Jo 8bpajmoun onsuoyd-onsnoose Bunesodiooul
Jo} pibu 00} Jayud aJe swalsAs uoniubooal Yosads JusaLnd AU m.m.dﬂ E

NOLVAILOW /// —

“abpajmouy onauoyd-onsnooe yum pajuswdne uaym uonuboas 0==0X3
onauoyd o) pajjdde aq ued suomswely s} MOY B1EBISBAU| _
"(dIW) suondsosad Jakel-nnw jo sonsusiorRIEYD JISBq O} Apmig

:S3AILDAr80 joLmIee
SHHOMLIN TVYHNIN TVIOIEILEY DNISN NOILINDOD3H DILANOHJA




Siapea. weiboloads

JO %0} UIyum si asuewlopad wesAs . walsAs paseq
siapeas welbosoads Aq | -abpsjmouy e ui Buipeas weisbolioads
pasn Buiuoseal pue suondidsap disnooe WwoJ pue sjuswiiadxs wouly
Buneiodiooul pajuswa|dll Sem WalsAs paurelqo abpsimouy| ajesodiodul «
uonesynuapl dojs paseg-abpsimouy e . SJUBUOSUOD
S18ud]sy| JO %01} dois Ajiiuspi 0} siapeals weibosoads
UIYNM SI UOIIBOYNUSPI Siapeal weibosnoads . uewny o Aljiqe 8y} SSesse .
Ajo8.1109 ¢4,/ 6-68 sdois Anuspl ued SJuBUOSUGD dO}s Ajjuspl 0}
suewny jey) a1eoipul syuswuadxs buiusis) « | sisusisi] uewny Jo Aljige 8y} SSasSse
-:SIN3NHSITdNODIV -HOVOHddV
{voneadye Suunp) ,
Buire;-sqiew ‘Bursu-iou €4 $
Bursu-1ou *Bunre)-10u 24 ]
Bumres-ou 14
S1x@juo9 ojwauoyd OO VORI OB o
Jo AjaleA e uj yossds SNONUUOD WO} POIOBIXD ——— .
SJUBUOSUGS dO}S JO UORBOUIIUBP| HSYL Uane uopnguts > Afeue
ecver: B uogmsoes J
uoniubooal sneuoyd Joj feronuo Buohiou Voution o eveere
s! Aljigeuea yosads pue sonsuoyd-onsnooe PeoGARIIOU eneop 0aS o ——
jo Bulpuejsispun paroidw) :NOILVAILOW otier e Sope 33 (MY *
walsAs paseq-abpajmouy e T s e 5 I,_F - ==~
ut 1 Bunesodioour Aq Buipeas weibouosds yosads umwﬂ
u| pasn abpajmouy sy} szifewo :JALLOIrEO Lar-—

NOILINDOD3H HO3I3dS a3Sva-IDad3 IMONI

i




DISTRIBUTION LIST

Head Information Sciences
Division

Office of Naval Research

800 North Quincy Street

Arlington, Virginia 22217

Administrative Contracting Officer
E19-628

Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Director

Naval Research Laboratory
Washington, D.C. 20375
Attn: Code 2627

Defense Technical Information Center
Bldg. 5, Cameron Station
Alexandria, Virginia 22314

DODAAD Code

NOOO14

NOO173

S47031

(1)

(12)




