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Interacting with Computers Using Empty Hands
—ZEDATEFE 2 ALFOREEE DR —

L

—Multiple-Camera-Based Hand Gesture Recognition—

ABEHEBOBFICLBA 271~ ADRBREDEL, ZHOTLEHIATEROAF
DEE - HROBREERF LU E Lk FFETRIBOMYPWICEDY LK REICFOME
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We propose a non-contact type interface for direct manipulation using a vision-based hand
gesture tracking system. In this system, the motion of the user’ s hand (position, posture
and shape) is detected in real-time by using multiple-camera images. Employing multiple-
viewpoint compensates for occlusions caused by hand motion so that a user does not need
to be conscious of the camera position. Based on our hand gesture recognifion system,we

developed a system where a user can create virtual graphical scenes interactively.

1. FL &I
ANBEVEEBICERE S 2846, TNETIR
TITRARF — R N o 8BRS HV LR
TEXFL7. L2L, 20LD R¥EEIEHEKD
BB - AR O TEIRLR S OTE A, B
EREICHIge A OB — D AT E o TIHEMEBR D
FEZ2REVLDILTE—2OBERTLE, & L.
AEPBGOFCEHESEMRIIERE S 2o
E., 0SB DAIICE>TEHERBEIERRZLD L
A eI NE T,
AEOFTEERICIERE 525 (BMER L
i A) mwicik, Fogix kol B
DOWEHEFEZONT T, TR, FOBERIE
DAY ZEIEBIEZ 512, Bolirty B4
DEHA D 72D T 7 A )N—EE% NRE L 72Tk A
FLEL  BRAROMEBRIUHERFIIEETLHE
BHYE L, LL, FERLL Y 2ESET L
ZEEFAMICE s TRE LR DD ELITVZTIEHES
HLRONE0, INLEEZTTEFCEHE
BRSPS 2N FROERSFEEN T FE
L. 724
RFPCRIEREMET LD, FLES R
STAYMOFERE L, STERCHEBLE 21T
FEFEHTY, T CHBERLION T U
DEMREME (EHRME) T4, 512, mEICBT
HFEORZ AL, FORESILEBBOMITHIZL D K
ST AMEND D T, FFic, FomaR
BOWMAEY HiIcLoTlE, TLEIASHLRZ
RWERGAEEET S B (o7 v—Tay) 38
HEELEE 2D 9, EROBEULEE FHN 5
FETIF, ChsOMELHECUHRTEL DD
BEHhTRATLE,
MIFFEETIE, FLEI XA FR2EREH VT,
B OFOEMLRZ BT EENOMBE L FERT 5
XD, BRICFOBBEIEOHD Y O
TWRELZATLA2HELE Lz, LTFIZEMAENZ
P LT IE_5 & & b0, RBEELEHEH LS
=V ERVATLAERRBNLET,

2. FOREBIE OEREE
MFEOILIT Y MOEDEEDIEH
Blic-Rasna X H i, FOoEBrECLHEEY
n(n=2)FDH A 7 THE L, £ ATHEE* BiER
B L UOMERBRICE SV THLESGEO U 5 58i% 0
DLy MHEBRESICEESHLET, Boh
72y MEZICT y UM S L, F4E
BWOEH T v THAE RO T4 CEBRED BT,
YTy MEEICHERERCEEEICHEIRER > S
DEGEREEE R B0 B EIEEEH FE A L F 4 (®2),

IRFEGLA - HEEH

e at]

12 ZER

B!

FETIER

B1 3 A7 AR

LS

Flos

C

2 fEfLmig

R LS

X2 fEEEZE

6

ATR Journal 31% SPRING 1998



BEEEZS R O fEIE, RO L I ICHVWERS TR/ E &
BEZD, EOILHIICHIBEORE S 2HOE
SOEBELOEL TIERERMBEE 2D T3, HHE
WEZBOBAKSE (A7 b y) R, 0
AW ICEDVIEL, EOI VY POELETE
FICRBTELZ IR Y T3,
(2)FDRB EHEE D 3 RTIBRDHEE

nBEDH AT TELNLAEBICBWTEFNREN()
DFEICL YD FOELEERD, FOIRTMNES
AT VHEICEDRELF T KIT, 3KITLEMIC
BUIAFoFmMELYOREAZH#EELF T 3K
THOFFEEIEZED AT TELNIZFHT Yy PHH
(FEHL VB EFERICAT LAEICEYVRETE
TTOT, FHETOLYOEEATZHET LI &
T, 3RTLDOFDOHIE - BEEZREEDD I LA
TEIT, ABADOHEEDD, TTIHRETBRV
FOUOLETRSIIAITBHEMARICEL Y ETLIEL Z
T, BAAEFLVEHWT, SHEHECTHE SIS
BEORAT VY OEOHEEEIREY 5 2 SR
PELEBWHIEEA RO F T,

&

X3 ATV

=1 avwr F—E

gy F FALE AR B
WA R Yy ks 71
88 - BE) WA 71
YEA - HE/I L/ RUNE| 72
BT AF Yy EE /R ENE| 74
Hil B W ARIA 75

iEE Y ikA 76

5-E1 YIEA 73

(3)FEFIR DR

FOIRTTAE - BESSTP L L, FRIKROEH
MEICE LI ATEREILENETEET T, FO
JEIRERSEICIE, BED Lo B #EET 50
BB DLD, FOOL TR EBISEWAEDY
LEBTELAATOEBERMALES, 22T
1, BEINAH X T OBEEEFLEEY EHICEITS
FHEEEHREL, BELELY) EoEETYILI Y
h OB EIE L T, WERIEPE Y — 1 5
BFTEBEL, KE T LREEFSERE LTS

AR LT, R4S EERICHW: 7 E
HOPRIRO ATEEZEOHF L FNFNOHEEICD
WTHH ESNBEEHEEZ RN LT T,

3. RE—ER AT A

BEICRRAFIRDEEFEEZMAE L, 5D
WCARAE Y — v R ERTELR VAT LARHELT L
2o FIHEF L, POV ICE > TIRELZEREE
DR R AR L, Ak LA LTE
B HIRR - RN EORERITY) LA TE S
T EIASEEE L -a~x Yy FO—E2RLTT,
#rp, [FHEB] Fov > FEITEBICAHEEZOFED
RAEMIERIZH D0 89 %, [BIRER] o<
Y REETHDLVIEHREBT 5 0O0FRIKOEL
PRA4DFEET, FNFhRLET,

533 AF L DOEMEBI TS, T2 TiE. FIHEHE
PWEROWKREZIBELBE L TWEHKTIREA
TWET, AL AF AL, EEfTbhizaEa
—F TT T 47 ADKESIGGRAPHITE TF %
AbL—3gryETHIIET, EBIZEZL DA
BELCWwWAZ&, IT5Fs & & bI2, B{ED
BEMPHERTEF L

X4 FEREERERERL L 22FRIR (B ARED I o 2R

X5 RAES — KT AT ABIES]

4. LTV

I AT HVIZFIRDABER L F0OLH
BTHBIFEBL—~VERY AT LAOBEIZIDNT
WARF L7z, 5RiF, EERIROERITRER &
AT LADBEEZICHEDREFICAN LS, WFE
DENE LML FIRY OBE L Vo N
ez D TITK FETT .

ATR Journal 31% SPRING 1998

7




ZLEIEE T

[EOELh] ICHZEIS5 T

—HZEEOANCHSTADOHLWEEEBNLET,

being affected by apparent deformation in speech.
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Can We Explain Social Phenomenon Using Arttificial Life
Models ?
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Mathematical models for artificial life and complex systems, such as evolutionary systems,
have recently affected social science including economics. In order to investigate how
effectively these models can represent and revive behaviors of human group, we have
currently been studying mathematical models for human groups based on knowledge of
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social psychology. In this paper, we introduce a part of our researches.
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Self-organizing chaotic fluctuations of communication modes are being considered as
mechanisms for establishing flexible and dynamic multi-hop links among heterogeneous

swarms of information devices.
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1-145 | TDNNOHEEDEFHEELEER, V7M7Y MEN D 238 1218 | FEET -4 AH Sl L 5@ -y D A
1-147 | Hidden Markov ModeliZl & % H ¥BFBEB DM R 1221 | EARERHE T BV 2ERERR 7o M
1-148 | HMME BRI BT 2 B ESMEHEROR A 1223 | fRIEFR Y ISV VQF S IR SR ICBE 3 5 #Ed
1-150 HEIBIRRE R e S8 I - AD K J-228 | Tools for Monitoring Parallel Lisp Programs
I-151 | HZEERET -4 1-229 | Unification-Based Parsing on Increasing Levels of
1-152 | HIERFRIGT -y DA% Parallelism
I-155 | HAFEEF SCGEOBEREHRIZOWT 1-230 | Research Activities of the Speech Processing Department
1-156 | SL-TRANSIIHIT 5 HAKFEEOME 1-231 | Research Activities of the Natural Language Understanding
1157 | ®EEF -9~ A0 b OB EIFHR O M Departmentand the Knowledge and Database Department for
I-161 Generalized LR Parsing in Hidden Markov Model Nov.1989~Mar.1991
163 | FTMHEMEE DB —1LIZEED N D IEFIfE A 1-233 | Text-Independent Speaker Recognition Using Neural
I-164 | Time-Frequency Spectral Estimation of Speech-The Role Networks
of Variance In Estimator Performance 1-235 | Determining Surface Form for Indirect Speech Acts in
I-165 ABMT FOR TEXT AND DIALOGUE a perliminary English
assessment of its potentials 1-242 | Speech Recognition Expert System .A study on Knowledge
1-166 | W EARBEEET - -AfI SR E EEEsy -5 and Neural Networks Integration
) 1-243 A Study on Expert System and Neural Nets for Speech
1-167 Automatic Language Recognition Using Acoustic Features Recognition
I-168 | MENC L HBEFEBEMOK D AKIIET L EE 1-258 | A Basic Introduction to Planning and Meta-Decision-
1169 | BEFFEMICBT 2 EEROFRME Making with Uncertain Nonde terministic Actions Using
I-170 | EFERMRASHET VBRI T EE Second-Order Probabilities
1171 | 7=~ UFy=dyb 4%z b 1-260 | Communicative Functions of Spoken Japanese and Its
I-173 | ATRIZ BT % Neural Network & BV 7o & = AL Meaning Interpretation on MT System
I-174 | Study on Combining HMMs and Neural Network Models - 1-261 Research Activities of the Speech Processing Department,
TDNN-HMM for Phoneme Recognition- January through Decem ber,1991
175 | FEEEHEEMN & ESREe v Bk 1-263 | A Study of Speaker Adaptation and Speaker Individuality
1-176 | Za-9WivMC X 2 EHEESE T #E7 "V 1-264 | Third Person Referring Expressions in English
1177 | 2a~9WioMI & BEEM & F B R 1265 | BEEBRIRFEz W BF o iR
1-179 | Some Computational Applications of Lexical Functions 1-266 | RAEHEBGESAHMMz B W72 BEIN 7 Mg LEEE &
1-180 | NEFIHAEFHLEII BT b B—{bTFEomEl W77 2
1181 | FREEE % ERE L 2N -2 ERCFIE 1-267 | Discourse Management Mechanism on Spoken Dialogue
1-182 | ATREEWEIEREERWIFERT R ¥ ob D B Processing(in an MT System)
1-183 | ZEESZSEHIC N AN TDNN DR 1-269 | English-Japanese Transfer by ASURA Framework
1-184 | Overview of ATR Basic Research into Telephone 1-273 A Study on Language Modeling for Speech Recognition
Interpretation 1-276 | Tree-based Unit Selection for English Speech Synthesis
1-185 | &) & %) ohiz 1278 | SL-TRANS® HAFREHERELIZRE ¥ & st
1-186 | ATRXEET -9A"-ADHE 1281 | Research Activities for the Natural Language Understanding
1-190 | A Fuzzy Training Approach for Phoneme Classification Department and the Data Processing Department for
Neural Networks Apr.1991 ~Mar.1992
1-194 | HFEMOLAERE ER L 2B AR & £ of] | 1284 | BEAERSMEMME BN 7 M I LEEE EE o
(ilbaReS IR AR O EF
1195 | SREEHRZAHE L =B E R E ORI 1-287 | Automated Labelling of Prosodic Aspects of English: Final
1-196 A Bilingual Dialogue Database for Automatic Spoken Report
Language Interpretation between Japanese and English 1-288 | B —ALICED ST AFIHE An Introduction to
1-197 MONA-LISA:Multimodal Ontological Architecture for Unification-Based Parsing Techniques
Linguistic Interactions and Scalable Adaptations 1-293 | Easier C programming Input/output facilities
1-203 | EFEEIAMMIC L 5 CHTFEE 1-294 | Easier C programming Some useful objects
1-204 | FEFERYZ7A9)0 RO FERRIR~DISH 1-295 | Easier C programming Dynamic programming
1205 | RFFRAFRA AT & 5 HMEHERVATA PARTS 1298 | HIEWFET I8 -ANOFEFHATHI7° OG- HEICHET
1206 | #47° 43 & SRS SRR A B B EBERIRES
1-207 | Optimization of Unification-based Generation 1301 | BEET -IN-AERE - RO ZUBEARBHMNSEE R
1-208 | H—ALSCEMRAT AR ATAD 720 DR TR —
1-209 Connectionist Large-Vocabulary Continuous Speech 1306 | M/ ATIERE TREERSAHIMMO EFEEFL#~0
Recognition T8 FH
1-210 | =a-Fhivb7-712 & B BEFE RO IE ~ SeERER SR~ 1308 | ZEHLHGRIERL O 2 Oa-1" ARERT -5
1-214 | xF¥sER -y b—7 O B & BRI B BEAE & | 1312 | Research Activities of the Natural Language Understanding
DIFEIT L BN AN B HEHR Pepartmentand the Data Processing Department for
1-215 | BEFEOBEWEFI % HWioR ) ZITESEOFIEL Apr.1992~7Jan.1993
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No. ¥ 4 b v No. ¥ 4

1-313 | Research Activities of the Speech Processing 1-345 | The Meanings of Ability Utterances with Applications to
Department,January through December,1992” Dialog Understanding

1-316 | HET BB T SCHIEMERRIC X A WLR - WGD - SGDS | 1-347 | EFEEMROLDDOEF G &L VEHR
D PEHE R EE D PR 1-348 | S/Splus for Speech Processing Research at ATR/ITL

1317 | ATRXIEET -9~ -AH SLRETE RE SR ARAT (e 2R e 3 1-349 | Japanese generation within ASURA Homework

1-321 | BEEF -IN-AHREAR D S TERB M T 53 #e — 3R EHE | 1-351 | A English Analysis Grammar in a Unification-based frame
i — work

1-325 | SCHR B HISCEE & B 7o s 7 Rk 1-352 | BT -§INYsYT ev2aTl

1-326 | HAFETZEEEAAT E O 1-360 | LRA =" DG Al ik

1-327 | Za=90ivb7-7 % Wz ERE SN kB L O EERE#E S | 1368 | Results of the ABDUCK Disambiguation System ABDUCK
T R LR DAL -FEERERSLUAD- 1-370 | Multi-Agent Communication and Commitment and The

1-328 | The ATR-CMU Conference Registration Task Speech BEHOLDER family of algorithms for scheduling multiple
Database User$ Guide parallel uncertain processes under limited-resorce

1332 | BF S RRRERATAASURAD T Ha-1" 4 conditions

1-336 | TR T ER TS L OEEEESICE T 298 | 1-372 | Research Activities of the Speech Processing

1-338 | B EVERERE RS ESH F EBR O E R Department,January through March, 1993

1-340 | ATRIEHT -9~ -2 SN & CF1L I-374 | Research Activities of the Natural Language Understanding

1-342 | The Need for Second-order Probability Distributions Under Department and the Data Processing Department for

Repeated Trials with Nonlinear Utilities or Catastrophic
Outcomes

February 1993 ~March 1993

M (0774)95 1162
ATRTERFEIIZERT T 619-0288 FUALAFAHEELREEEN S t& 2 -2 &R
EIEE  +81774 95 1162
No. ¥ 4 b W No. ¥y 4 b+ v
A-001 | A Weighted Cepatral Distauce Measure for Speech | A-029 | VMSHLS A S DWW
Recegnition A-030 | VAT RYvDEFMII-71)74— - SPIRE,synthesizer,PEF
A-003 | Inter-aural Speech Spectrum Representation by Spatio- P e
Temporal Masking Pattern A-031 | BRI RBREDOETNICET B —FE
AQ05 | AR POT T LYY —F 4T A-033 | on the Capabilities of Neural Networks
A-006 | Evaluation of a Spectrum Target Prediction Model in | A-034 | BHEEEHNY N7+ T TV AT 4
Speech Perception A-035 | T A3 DRMESEIEE S A FEERE OMRE
A007 | VATV VAA ATV ARy FEERT IS T L K | A036 | FY 2y b MLEFEORN T RO AEDORIERZE
AORU A-037 | NNF— ORI T S A PR E-REOCH
A008  Unix®eFa)sqIBy o8 whid
A-009 | EREMEEANPIEREBATRY ¥ XA b A —7 A-038 | ATR Neural Network Research on Speech Processing
A-010 | HFF—-F_R—-ACHIC A-042 | ¥VFDSPTHRTAELT v YA VIBFET 4 VI N
A-011 | ATRY 3AMAI-7 fillf#1y7M9z7 —ATRTSP & 5777497200 4 v 7 DELE
5— A-043 | FLIBOWEFICB T 5 BEEHOGE T T — 4
A-012 | Properties of visual memory for block patterns [T > BLAT
A-014 | Displacement limits for reversed random-dot | A-045 | Alliant,Convex,Ncube @ 7-377Fv & N 74-3/2
cinematograms A-046 | A Computational Cochlear Nonlinear Preprocessing Model
A-015 | HEEFVTAMITOFER I 2L -V a3 with Adaptive Q Circuits
A-016 | STAX SRAPro®D BEEEFE — ALERUY IS | A-047 | B - SRABEETZE 1o B 2 BH BRI EMRNCUB
& BfllsE— E ORI DWT
A017 | IHRZ T as A METIERELHEE A-048 | HE - FRABMENTIEIC BT B A FILIEET S ENCUBED
A-020 | T2 AF v —BOCHEFNFEORE FIFICDWT (7707 FMERRAT)
A-021 | A study of binocular vision using visual evoked potentials A-049 | HAEALTAIAIZBIT 5 EEALLWEBHEOFE Y
A-022 | BOHS LIRIBEM A-050 | HEOE S DHHE
A-023 | BRZEf] 7 14 V¥ % - EERR AR E T ORRET A-051 | Sharpness and amplitude envelopes of broadband noise
A-024 | On the Approximate Realization of Confinuous Mappings | A-052 | Effects of Preceding Scale on Melodic Pitch Interval
by Neural Networks A-053 | Modeling of contextual effect based on spectral peak
A-025 | T A IZHT %88 L ORI Lo 8)H interaction
A-026 | WFgEH HARGEE 77— & N — A F H iRt A-054 | Perceptual Units of the Infaut Cry
A-027 | Direction Discrimination and Pattern Sagregation with | A-055 | Motion and depth perception with dichoptic-sequential
Isoluminant Chromatic Random-Dot Cinematograms presentation of random-dot patterns
A-028 | FHFEEEMLFLEMEAT O AT 4
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No. ¥ A4 kW No. ¥ 4 b v
A-056 | Trajectory Formation of Arm Movement by Cascade | A-109 | Static Analysis of Posture and Movement, Using a 17-
Neural Network Model Based on Minimum Torque-change muscle Model of the Monkey' s Arm
Criterion A-111 | FFIRIBRT S AR Y MIERE S 1L 5 IE 5 E 0 E BT
A-060 | Objective Functions for Improved Pattern Classification | A-112 | Mathematical Connections between the probability, Fuzzy
with Back-propagation Networks set,Possibility and Dempster-Shafer theories
A-061 | A Hybrid Speech Recognition System Using HMM an | A-113 | Simplifying Discontinuity Detection with an Eye on
LVQ-trained Codebook Recognition
A-062 | ATRMATEEFBUTZEETEIBA LT > A 7 &4 OfEE A-114 | Neural-Network Control for a Closed-Loop System using
A-063 | HMM Speech Recognition using DFT and Auditory Feedback-Error-Learning
Spectrograms A-115 | Recurrent LVQ for Phoneme Recognition
A-064 | Identification of Kanji and Kana characters within Japanese | A-116 | fHEEEAFTEEEREE O F
words A-117 | Investigation of Headphones Suitable for Psychophysical
A-066 | HAFEDOMA BT BAT — BEERRERIC BT 55838 Experiments
52— A-118 | Auditory Spectrograms in HMM Phoneme Recognition
A-067 | B & 1X{T 7 —Natural Coverpntation,W.Richard Ed #54% | A-119 | Effect of Word Familiarity on Non-native Phoneme
X — Perception:Identification of English/r/,/l/,and/w/by Native
A-069 | FEFEEIEEE T IVIC & 5 EEOFRMLE IOV T Speakers of Japanese
A-070 | CEE{EMHIEVAFA CHASERS A-120 | BREEZER TEB LB ESFOFHSN
AO071 | Za—F Ay FT—2 BV FEE TR A-121 | On the Role of FO in Vowel Identification
A-072 | CGxHAWALHEERICHED  EMERMET A-122 | A Computational Model of Four Regions of the Cerebellum
A-073 | CGERHWGBERIZHED O HMEFES WV Based on Feedback-error-learning
A-075 | HMM Speech Recognition using DFT and Auditory | A-123 | #RBUSEBERIC L 2 E 508
Spectrogram A-124 | CEFEREETH O - FEH E XFEREO AM O FEEEF
A-076 | TTATREBEE OFRBFRRHIE i #E U7z B ove RIS & 5 BN E & 5l —
A-077 | ATV b EHAWEERBRIGEERES L =2 —F 0 | A-125 | Equilibrium Point Control of a Monkey Arm Simulator by a
Foy MZ X B R RTSIREER Fast Learning Artificial Neural Network
A-078 | /A4 = rEBR T HEBERABEUIITIC BT 5] | A-128 | Feedforward Neural Network Modeling of Target-directed
EHEMRERICDWT — Arm Movement Which Reproduces Speech-Accuracy
A-079 | HEARFOEERVUNEAREFOHERFELO OV F Trade-off
4 \ZB9§ A Hfse A-129 | Enhanced Discontinivity Detection from Postualted
A-080 | HFF - BEEEHEEOERFMICE Y 50158 Discontinities
A-081 | UNIXHSASDfEVFT A-130 | GPD Training of Dynamic Programming-Based Speech
A-082 | FRESEEBRFHAN 74V DOEEDHEIE Recognizers
A-083 | 3 RITHIEIIBITBFEHD Y MOEENEH A-131 | Auditory front-end in DTW word recognition under noisy,
A-084 | Psychoacoustic evidence for the contextual effect model reverberant and multispeaker conditions
A-086 | Optimization and Learning in Neural Networks for | A-133 | Stability Constraints for the Equilibrium-Point Hypothesis
Formation and Control of Coordinated Movement A-134 | Applicability of Orented Filters to Edge Detection Motion
A-088 A New HMM/LVQ Hybrid Algorithm for Speech Analysis
Recognition A-135 | Recognition of Manipulated Objects by Motor Learning with
A-091 | The proofreading of Japanese sentences: visual,and Modular Architecture Networks
semantic processing A-136 | UNIX.E O FHF7E V-V — Speech Tools —
A-092 | Effects of the Preceding Scale on Melodic Interval | A-137 | Speech Tools Manual Pages
Judgment in Terms of Equality and Size A-138 | Relative Pitch Judgements for Formant Structured
A-093 | Mc Gurk Effect under Conditions with or without Noise Broadband Noise
A-094 | Extraction of the Nonlinear Global Coordinate System of a | A-139 | The Effects of Tempo and Pitch on the Judgement of Infant
Mainfold by a Five Layered Hour-Glass Network Cries
A-095 | BEFEHEROFENGE A-140 | Spatioemporal Properties of Motion Perception for Random-
A-096 | A glottal waveform model for high quality speech synthesis Check Contrast Modulations
A-098 | Unix LD FEFHFFLH Y-V -Speech Tools Commands | A-141 | Second-Order System;Its Role and Mechanism
Manual- A-142 | Accurate Reconstruction of 3D Scenes from Multiple
A-099 | Acoustic and Physiulogical Characteristics of Traditional Imprecise and Uncertain Data
Singing in Japan A-144 | Visual Trajectory and Stiffness Ellipse During Multi-Joint
A-100 | The effect of experiment variables on the perception of Arm Movement Predicted by Neural Inverse Models
American English/r,l/for Japanese listeners A-145 | A Parallel-Hierarchical Neural Network Model for Motor
A-101 | BEFRMAES Control of A Musculo-Skeletal System
A-102 | FESZIC X BTRENE & BER Y (44HE7 A-147 | Rhythm Type and Articulatory Dynamics in English,
A-103 | ZEMEEIC L B AN - OfEE T French, and Japanese
A-105 | Computational Theory and Neural Network Models of | A-148 | EEDOE i FIHE L2 BE» L OFIRERE
Interaction Between Visual Cortical Areas A-149 | Error Tolerant Method for Invariance Bsed Feature
A-106 | EER & IR RHE O ERESR — EBHR, AR 0 B Correspondence :
37 & T HR A D T {5 00 B T B AR — A-150 | Unsupervised Learning of Receptive Field Families on
A-108 | FHEEMEBRET V& V2 E 2 o 7on" 4-v D5k Regular Frids
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No. ¥ A4 W No. % 4 kW
A-153 | Point Configuration Invariants under Simulaneous | A-164 @ REED & EIBHITV U ADILH
Projective and Permutation Transformations A-165 | 7200 My a-h D FE SIS IR
A-154 | Direct Estimation of Multiple Disparities for Transparent | A-166 | FOFHENT 4= BREEHE 12 B9 A A LB T (% (MR D 4347
Multiple Surfaces in Binocular Stereo A-167 | HEFEH S CERROBSE
A-155 | 97" WwhNREE B EB TR K5 2B AR | A-168 | MEEEAG O I ETI & SR o 4 P
~EREHLEDOEEICED ZEHFHFEMELEET | A-169 | BF BT AFEFELBERROBEBMEICHT 5%
~ (20 1. BHEOEEGEICBT S HEE)
A-156 | Discriminative Feature Extraction A-170 | A Software libraly of C++ class objects for biological
A-157 | Recognition by Combinations of Paraperspective Images structure modeling
A-160 | SFBOISH IS EE D W EENL RIS BT A AN TV | AG1T1 | AVERFIUE D 22 RIC B 1 B I LA O
- A-172 | Production and Perception of the Consonantal Voicing
A-162 | Dynamic Cepstrum Parameter Incorporating Time- Distinction in Speech without VOT:An Acoustic Study
Frequency Masking and Its Application to Speech Using Electric Larynx Speech
Recognition A-173 | [VEOTIEBI{EE EB T 2 EHENET I
N (0774)95 1162
ATRIGCE W BENIGEAT  T619-0288 HUARAFAHSERIGEENT o 2 - 2 ERE
EIFE  +81 77495 1162
No. ¥ 14 b W No. ¥ 4 b
#0-001 | HEFI614E EERSEMMIC O REE) 35 F R M R4l 0-029 | GaAsFH - FRHE D
0-002 | Yo B MAE I EAE TR Z LT M A BETRICE T | #0-030 | FRREREIC XL B2IBROH D 2K ITHE ik B O Fr AT
LA 7°ur75h B LT EDENEE AW MM I C AEEE
0-003 | 1RIGZEHEEEIE )72 B3 5 BRI B O
0-004 | #EBLBEICE L CORIRKRDFIZ L 2RO | #0-031 | 22 BB & F v 72 B I ES M ARAT 7" 1y 94
#0-005 | LUFET MMIC; £ B{EMMICOBAEME — 45 1 REME | 0-033 | V/miHBINEE O 2D DTV - B AN-F D7D
= &
#0-006 | GaAs FETDAC/ME 57 " In" 7A- DN AT MKAF 14 T 0-034 | ZEBIRMAEFIE & FALTT DI
0-007 | SiEERM ~7" GaAs/AlGaAst T H & O S E 0-035 | AwyMEEIIUAM 7" TV7F
#0-008 | A RREFRE T H\ 78R B O ERESFIRNTT 027 Fh32aTlh | 0-036 | FIAWYAA=Y 2y b=~
0-009, TOWARDS EXPERIMENTS IN FUNCTIONAL 0O-037 | Superresolution of Multipath Delay Profiles Measured by
OPTICAL CHAOS PN Correlation Method and Its Application to Indoor
0-010 | AHHEE ST O IEMILIEFE R ICBE T 2 74 Propagation Analysis
0-011 | FIRF -7 EFHFTOH7 N VM HEE L 47 2 VM I | 0-038 ) BER Performance of Anti-Multipath Modulation Scheme
D FFEHT PSK-VP and its Optimum Phase-Waveform
0-012 | Tera Hertz Coherent Radar 0-039 | In-Room Transmission BER Performance of Anti-Multipath
0-013 | Electronic structures of GaAs-AlAs Superlattices Modulation PSK-VP
0-014 | MVAK UTLFLY -V NATIE DIREIE-N OHF5E | 0-040 | ARIEZER LU MR DT R B 9 B EERROIRGS
0-015 | FEBIEEYIF DG & REREGHE & T OFHRL | 0-041 | JeZEMHIHTL-T 7 ORIRS A & Ha et
Mk Re 0-042 | ATRIGCE BB UIFEHT OS54 M D A
0-016 | [FEMILEITI5: D Applicability7—7vay7” | s 0-043 . MMICOE/NEIL - B by o FsE
0-017 | ZEMEMEEAIZE T BT 7HFEDBN L ZEWET W | 0-044 19914F EEMMICHIZE B R 2
FHAT~ DI 0-045 | Modelling of Slot Coupled, Circular Microstrip Patch
0-018 | VIyMA/W B OAA L, IERR L EITH 2 FED, # Antenna Elements
% [ R 0 SRR R 0-046 | BEYRE 2 BEHDBET /BB LEEORR & # 0
#0-019 | A7uiiEEE/ NI L D5 4
#0-020 | /iR EIREIEMTET " n AR EI B OWFSE 0-047 | MMICIH B Bk DAF 5L
0-021 | GaAs/AlGaAs®B & U'InGaAs/AlGaAsmFHFTHEICE | 0-048 | BREEET/FHEBFEEIIBIT BT AVMNREDRE
BTN R 0-049 | 4m ¢ KREIFRTERTFHEEFMEATAOBRS & £ D5
0-022 | SIMSIZ & & 1b& ¥ O A 5347 il
#0-023 | ATRIC BT 5 & E E B OHF 78 — /B - ®A8EE | 0-050| Electrical Contacts on (111)A GaAs
MMIC 0-052 | 7=1-vadWRTEBR S & FIH L7- B CEAERETF
0-024 | Jtff A MBS EBFREER SO & 45 #0-054 | High Speed Fiber Optic Link Development for Personal
0-025 | Fe/BBEMEA P AL ZERE 2 W BB SR Communication Systems
0-026 | GaAs(111)MBEBRLE & Sikh™ -t »5° 0-056 | MMICIERIET " n™ (A DHFZE
0-027 | BEEESIN -7 GaAsDIvV/EEEL L B FH T 0 v M | #0-058 | GaAs(111)ATE O HiHp-nEa & B33 - OMBE
W AL D HLER il 1 B Y3 ab—vay
#0-028 | HRREE R 722K TTHEBIRNTY 0s " Fhvzarl 0-060 | HEMARTEBERTI747 TV-T/7+ DS
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No. ¥ 4 No. N B N %
#0-061 | Quasi-Optic Electrooptic Modulator on LiNbO3 #0-100) MBE®FEICELAS i (111) #HEGaAs~yno
#0-062 | MMICT "N 427" n¥AFEAHT T¥FF Ty VRE :
0-063 | b =bAN —=ACMATY 7" 747" Tb— #0-101 | LEHHABEEEE YA F I v 7 OFE—-FOEBE LB
0-064 | FENICBIT 2 L EH AT EOTIE H—-
0-065 | =z2-FWivN1-2 % B\ 7@ s {bEs oFge #0-102 | WA AELEBETFHE - AV oy s REL—F—F—
#0-066 | A7OIEIN T N 74vs DFFSE #0-103 | BEE —BEEY O L 2 HRE~
0-067 | AnyMEEFIMEAI0AM 7" 771 O i FEAEE -S4 E | #0-104 | Method(SMP) D £ B I B IERE B\ 2 5 FR AR 1 B3 5
#0-068 | GaAs) §—v#L#% F TDGaAsD DRI’ §rv-12 BT 3 HFgE
CaEHILHMEDOEF #0-105 . 6/ I VIEER) V7 VAT AORET LB
#0-069 | GaAsiER1vF7" FAHF+H202+H20BEWOERRE |#0-106| L —H< A 270 P 3 v OERSTHEEEWNHE kR
L #0-107 | EEL06 umTF A T 7 AEIYET 7 4 N — 18RS
#0-070 | GaAs(QODN §—VEEAR BT DGaAs/AlGaAsE BIE D 55F | #0-108 | GaAs/AlAs type BT 12 BT 2 BRI EIR ISR
BIE Fr - D77y MR E #0-109 | FEBILEEBES v P — 7 BT A EEEHBEN
#0-071 | GaAs(111)AN #-VEEA L T D GaAs/AlGaAsEIBIE D 5 T X — & | ZEF
TR 40~ D77y MR E #0-110| I nRBETICBT 3TV T2 ¥ 2 BEHELF
0-073 | b =MEMFEEIC X B a7y7" BV B O fB AT DI
#0-074 | FERRIES 1+3v7A % R U 7 iR ge 27 O Hf%E #0-111 | FEMIEAOLEEM B OB
#0-075 | Design of Millimetre Wave Personal Radio Systems Using |#0-112| T ¥ 754 77 L —7 v 7+ L HEW S RiESHEDHE
Fibre Optic Links = —~FTBELEBEREEOSHEER T VT X
#0-076 = HBTD Fav470ik #5% 5] B~ D 38 F oy o
0-077 | 72=A" N 7V=Tr7+ 0 B HI 2 B8 5 5 BFse #0-113 | FrEEEeR T HWi< A 20 b I Y A= 17
#0-078 | GaAs(11DATE _EIZ3517 2 DBRAZ/EEOMBER.E 14V ¥ g
#0-079 | A7 PIVEEHEFHWA A0y MEEAETA 20 |(#0-114, DBFYAVFE—L T U5+ 574 V¥ VESUEED
ANy TT T F O BH%S
#0-080 | MBEREIZ X 5 (111)ATGaAsEZ R E~DOMiFE  #0-115) BSCMAT I FT 4 77 Vv—T 5+ Iy IVIE
pnEE DR & FDIGH FALEER OB '
0-081| ENSHEMBOEZET 7 FiEEESEIC L 5B [#0-116] DBFEV I —LARAFTY V7L —TF 57 HES
MA RO E MIBERD B 5
0-082 DBF 75 FICBITAA /" DEBRBOERGHEEICZ #0-117| DBFYLAFEY—LT Y7+ 74 V¥ LESRBEHD
B3 % HEd B
#0-083 | Y'— AEEEEIC X B 545 EITEREEE L M O IR #0-118| BSCMA T ¥ IS5 A4 77 L —T 5+ 54 I ¥ IIE
#0-084| MBER E I L A (111)AH GaAsER L~ D FALHEEEL DB
GaAs/AlGaAsaD & & F DL #0-119] DBFENV I —LAF T I 7 Lb—F 5FHESE
#0-085 | Piezoelectric effect in InGaAs/GaAs quantum wells grown MLIRER OB 3
On (nl11)A-oriented GaAs substrates (n=1,2,3,4) #0-120 | Optical Processing Multibeam Array Antenna
#0-086| PAL — S LM®OIEREME - ZFOSHTREME #0-121| BT A I NE LT3 — I VT T FIZL B
#0-087 | MBEJEIZ & B =N URSiD & % v 7-GaAs(11D)ATE F EBEDERZEER
GaAs,AlGaAs/GaAsLED##E D E #0-122| IMSLEVHBEBEENEZ ATy MEE~TA 70X RY
#0O-088 | Softwave for design of semiconductor multilayer structures T T T T
#0-089 | Study of some adaptive eigenspace algorithms for antenna |#0-123 | /pE - KBk~ A 7 O 7 4 VW ¥ OIS
arrays #0-124 | X JIEFHFLE/LMM 1 C OffF3E
#0-090 | The Growth of High Quality InGaAs quantum wells on | #0-125 | BEEOFEEIZED b S v 7 HB ORI RS &
GaAs(111)Asubstrates BR~DBEE
#0O-091 | V=x-vashy BENEEZFIHE U728 AEETE T WSL- | #0-126 | GaAs(11DAZEHIZ BT 5 HERTEHELE & ZOEEIR
SEEDOEESFME [M] MBS M., S-SEEDD BEDHFIE
B FrvavBBEUE T X B EMEMERAT ¢ R EIREEIRE | #0-127 | SEREAWEEENEFHWIMHEE R VA LEESTNA
L7 3IRAERI B B LU NS Y P2 ¥ —DEH 2 DR
#0-092 | ToL-Vadvy BRI R AR L2 EEAIEET WSL- [#0-128) L—¥v A 270V Y 3 XOESUE
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