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On Dealing with Multiple Modalities

Yasuyuki KONO, Kaoru SUZUKI, Tetsuro CHINO,
Katsumi TANAKA, Takehide YANO, and Hiroshi KANAZAWA

Kansai Research Laboratories, Toshiba Corporation

8-6-26 Motoyama-Minami, Higashi-Nada, Kobe 638-0015, Japan

Human-human communication is essentially multimodal. Thus a multimodal human-computer interface

* (MMIF) which enables a user to communicate with a computer without paying special attention to input
modalities, i.e., an MMIF which accepts such input that anybody does to the others is required. We ‘
have been developing some MMIFs and anthropomorphic interfaces. Some common characteristics on
multimodal/anthropomorphic interfaces appeared through the development process. They are originated
from the characteristics of each modality, arrangement of modalities, and media processing technologies.
This paper briefly describes the developed interfaces and the characteristics.

HIETH AT TRBEBOHELAVIEELE
bThD, TNFE-FILY AT LABEIZE, Th

LB

RS OEEICEY, A-F AR TS
OINVFRAFLTF—F% VTV HIRET
X2B|BARBEIIEVDDH D, ERLTELR
F4TRBEMEFAL XV ABOMESCIHES
KT 2= AV 72— AOBRKTH B
PUI(Perceptual ‘User Interfeces)[f#k 98] % #&HE L
‘tﬁﬁ%?ﬁﬁ/ﬂ:ﬁbh'cwz. TNFE—FIA Y
YT —ADHELZOHRNTRAISN, HEOA
BAETY T4 2B EbE, FLEFITEIE
T, BEELDOLYVERRI YT a R EEL
Tw5B E#EZ 615 [Maybury94, #ik 98).

—#%is, AEPEEY) F 4Rk 2 MERN K
HHREHRIRZ-oTBY, TLEOETI T AU

SOUREEALEFWRDO NG, EE L P
B 5 HEMBEHFERTHE, '%?ﬂﬂ?@f&ﬂg
074 TRBEEBREHORPEL, TH5 OH
2 AV Al R DN (2L 1 AN DA ARt A G
72— A%k BELTHERRED2ToTwv 2.
FLTWL OPDINVFE—TNA VT T2 —AD
RKELEL, BHES) 71 OFIPRICBIT 2 EE
F)F 4R OMAEbEICEETLIHE, RUX

FATRBHEHICEET 2HEF L OPEPT

EoTE?. AFETIR, EFLIBELLILVSF
E—FNMA v F T A2 BBTALEIIL, Thb
DEBIZOWTOEREIT).



2 WIFE-HFNA2E2T1-2X

I-HFIZLoTOEKRS LIF, BTN, $+2bb
HIZHRERMICBFOBRBLHFIEETELILL
Zzbh A, E£EB ABHIRHEFIIHL, SERXHE
h, FRY, RFL L4 REY )71 2HE
LTERHERHAL, IFENIEELTNSD,

ZOEKET, YLVFE-F VA I Tx—A%H
ETHRICIE, 2-FoBBIIEL2VEI2EY
UF42BIRL, -l ERICRMETR ST
F)741 OREEERBIRT 2LENH S, L,
T—=5 70 —TRT7A4 by h—LnolBEROD
FNAZE D IGERLEEZBVD I L TRNZ 7N
AALEBZELZVWTELAIFET LW EEZON
B, 2B SvFRRLEF-—F-FLlwvo
TEBOTNNA AP OANEMAER 2%, B
PHETEETY T 1 OMAEEIIBITILERD
A, MIZ, YAFAOHMABELT, EHLTIZL
VIRER SRR - YIED D, TRERY
AFLAREOT 4 — FNy 7 HPRAEZZ E235b» D
RTLHREA VY T2 — RIS EEEI NS,

VAT, ShETERELIVFE-F
WY AT AL, EROBEILHHTS,

2.1 FL—=ari-vzrh

SEF O ITLIAN, BT F A5 FATIRELICME
WIRED LI RFROTY -V T
ADBEL LT, BAEPG—2DF—KS L} L
BEER, INFE-FVEBEMEI-FAL ¥
Tx—ADRATY P YAFAELTF L= a v
T—Yx ¥ ¥ 25 A Rachel 2 RIEL 7 (87 96].
ZDOVRTARANLERBT 2L, MEOKRE R
EFRA LB TEAEOFL—Ya v 2thn b,
72, NIV ATADRI NS EINERIBL,
FTL=varERLTBNOREET 5. EF
PILREFOEEICEDETCOZHBRML, 2
Az EIEMRLCHRREBRE 2 ELS.

I 112 Rachel DB ERT. ZOYATATIRY
FANASHPLBONLEEEEANEL, A~
H—-DHBERFL-—vavEFE, 1AL
WIE3RTCGILXoTUTAY A 285 22—
Ty BN FERENG, FL—va rEFEHRD
X, EEAOFOFETLREELTF L -V
VEHEY 2 -V TRBIRLEET LI LTI,

HATADIZERLEERN, (1) YAF LD

NP7 5 7
ENE

5
AwBR AR RS

FL-vEEH

Fl= 3l

WES2—n

EEEMT TS

K1 +v—3rx—3 v b Rachel DR

ANOVPEET 2 0E»EHEL, (2) AWPFEET
BEE, TOANGKHECH I P EDBRICL0H
ETAH. AWRHEEEOBARSIR, BiR#ds
W= VBABEHAGEDLILIZENIToTWS
(83 97). BERH /BARBIZS ~6/ BoEX
TETENE, A\BERBT 2LV Mid%
OFMIEEMI CRELBCHNAEFEET S, A
ANBETE I FIZREMEFATELIED 5.
I-FHEND LFER LD TRHRLZTIREIC 2 5.

F—F4AHBIA v BERMIREENE
L, =Yy FESOOFE XHRBEENS.
REFOL-T v POEBRIAIACETICER
2EOHBENS. CG—T =¥ MBEIFA 7000
R T OF— I P SEFEN, # 2~ drame/ B
(ONYX RE2) 0EHFEETHE SN,

Rachel ® b v S LRV Tk, NOFEHELEA
MBS LVIRIZ1IBOY X T OBHRICET X HIH
LTwa, BRIl L) ICZh s o s 0.2
PRESICERNICEOND Y, BRRRCHRIR
BIZINEOF— YA AHBARTRTHS, =
D7z F ZATEBIRR HAH E BB UL EERE L TR
LB E AR FET A LHT2%ICX D/
A XDEE LTS LI, B BHEVIER
F=FIEBRLTI AT LDOHEIZEVWTWS,

Rachel #SEL - BN —21, VT AL ERSE
BER BOBRMEA V¥ T2 — ADERPT L ER
HTHZLTHotz. HNAHMEROER, BEiH
5 LeRBFERAOLFLELRTN D LIXED
Ehiz, L2ALBEFLOORESA TSR LIzZE
HLCEAROFMREL B, T/, [

-14-



2 I VFE—FNVHEL-T x> b OETEH

ATV EDICRESZELPEALRZVD
Pl EvotBEEORE, SHFE SN NOER
BEDOFr vy 7HREEHEN. 20O Ehb,
YTV LERBIBZOMOBEZED ) 7L S bR
N, AV T2—ADRAPTEZFOMODEFE DN
TUYANRGLEETHEZ Ehbh oz,

22 TLAFE-FIHERI-JIob

ANEPERICERT 2V FE-FVEBELEE
TEDA VY 72— ABEDT DI, HEOESY
V74 P HERBIZE L SN AN OHE - BRA
EETHD., EFRV2AFYEDEETYT 4D
ANBEROBRIIIRICEBRLEELES., ok
DINFE=FTVATDOHME - BRIZBWT,

BBREROBRRE AN LR BEEF) T 1 OFTilhiE
Ri3, BHREZSUEBRSRRHELS L 5.
YN T4 DWW LBITEHRIIZOEAE
beER, LIZLIEERLEICZ 2.

EBETF~2 S VFE-FNVANBZEEY ) F4 0
ERBICHERAIIELOh, ELCTBLR
e - BT 200 BWTHS, FBRIA
FNEIEFUFABICRR YD, HRABROMEFECRE
HENSRIETE LV, 2R DOEEDOTNVF

%—leﬂ#ﬁ&%YUi4mﬂﬁkﬁf&>

<G BERAT & #iF © 3.5 [Oviatt97).

LV MBS S B T LA o TE7: [Maybury94).
TUVFE—INBE—~V P RFLIER, I
5 OREIT 7 + —H A LTHRIES N [[H 08).
M2tk A7 AQEERAETRT. FY A7 AR,
FT7AAEBIIBITE /9 NTERFOABEANL

3 v VFE—FAHEL—- 2y VMEHOHEF

RbYBEAMEZ—T Y bV EbLEIZELD L
WIFAZET T r—va v LTEELTYA
[F1L 98], B3ITRT &9 I28Y 25 AQHEE R,
Ty FNEINVERBVIRL VT4 VTR -2
VITVIAF AL, A PO DEFALERE
RLA=RVFE-SNVANPITLEL 2—-FOXFE
FEPSETIEMEBSFEBTY 2 -V EH2,
Ty MAAL v FRPYTE LU CRBERREBT S, ¥
AT AICEEGERICMZ, AREFICLZ2EF
W, BEETHICERENLIERD LV EIRED
3RTCCG -V OFERD, Lo/
VIRN= NN Ry =V ERW, 71 ZEE S TN
TEVATADRERX L-HFIEZET A -V
YMREHEFICEM L TOLEIELE 2.
I—FRXHFLDT A+ ETCTHRLAVTEMSE
ERTH—2 VT [ RAVF4 YT LRHS (2
DEBFERET] 2LV AFAIELITBES
ENFTER, R20BEERICLI-FOH—2Yy 2 F
DEBHFECABTRERTVIA, T TI—¥H
DEFEF [ZOBRFHFLRET] THYV2ORES
ELLEBENZ L, -V Mid TiRv, i
AHRTLBESKEIRLEIT. | LAREFTE
RBERIC, HUTHFF AL PRETRT S,
RURFLDBELBINFE— TILFHE - BR
EVa-ViE, IVFE-FVEBRFIEME [Kobsal6)
DEBHRRETHD., EEDIIZTOHRMELLT,
ATMS R—ADT VFE—FNGHE - BRA D =X
LEMEL Kono98]. ZOHFRTIX, BENKER
DERFHEREZEFLENET A2 LT, LM
ROBUREORE L BAAD ZHERIIR/Z 2.

192 2F ¥ ANREFEREOROTH. 1 AOWBEBITS
e, EMBOSY v FSAINERALE.



Fliglz BB 2R TR (R BECE, B E
HRBEOR—LICE I TV FE-FT AN
[Johnston98] 7 3. = D/3—FREFHE T Y
i%#/ZTAQmwaLf%ﬁtfw% e
mﬁﬁ?mﬁﬁiﬁwﬁmh#T%fﬁ #BFE DR
ﬁ;ﬁwﬁﬂmVIDﬂ#wﬁﬂbuﬁﬁfﬁb

#Y AF &ik Rachel L 8% ), FFEAWTCG
FYTIFEAVITIVaYTED, ZORD,
HANCORRIBVTEAMA ¥ ¥ 72— ADE
7ESYE - BENROML FF, -T2 b
FWIRANENDHHZ L THEOEFLREML
HEFRTHEEE L VI PRMSED S NI

Rachel DB R ICBELZPFERHITZLD
Y RFACET Y TMBERY 527 Blox—
Sy MFEETWEEIICRRIBADIC, HEO
BhAEOEN, BE2rEENREBE2EIC52
722 IhHT-Yxr P OERBEA LS E.

K RAF LAREFIRBPR Y 2 AF BRI S
DHBBEEFBONL I TLROEENLEEL R
shWIERREALT, [ ¥ MEHwTw
2RI bho ] LOBENS {EHNL

2.3 GAZETOTALK

BENEEA V¥ 72— AT, ¥V ERTE
DOWTEEADEED MY %5 2% Push To Talk
FROBEAN—ZHTHE. LPALIOFATIE
S, NV ATV LV EFANOREEER
L7V AF LOEBEHE LV, GAZETOTALK 138
B o ORBTHRBM L BAMLL V¥ 72— AH
wERE, BRICIBIEFEADAMvFEERLL
VAT ATH D [HEF 98], T &bH GaZETOTALK
¥, WEELOBAMz-Y ¥ MIHTEL-
FoEHPRAL, Q)T-—YzrrOERE- FR
DCT4— KNy 7 REFILT, (3)2—FLy
AFREDTAAYF 7 PEERL, Q) FNRITE
NEFAHSNAELHHT LI AT LTHS.

H4(a) =% 3 & 512 CRT ORI FEISE 74 7 A
SHBBEEN, H4b) 0L CEEOELRIZCG
I~V VI BREREND, EFT I ATHLHE
S-BERIERLESH, (1)EHE»S>ORE
BMOMEROCHEF T v 22 712X 52— Wikl
&, 2) BRSEORAERBERORERCERLD

2 Rachel KBV h 0k 3 kBEEIRD ARTVRH, FY

ZFATHEIZEEESMIL, TAERMTERILLY A IV TL
BEAFMD X 1okl E T DEHEDBERHAE L TS,

(a) o (b)

4: GazETOTALK A OHT (a) ‘&: EEH (b)

NY-VESIZIZERMBOWEL, HFTbhb
[Yamaguchi98]. Th b DRHEIZY 7 by =27 TH
FashTsY, CRTHISHOSHEECSE /B
(Indy R5000) nEELRRRLZEZL T2
AUAFLAOMICZ—FAENE L, HRICLS
EBEA YL UHHETERI LEELLDIC
FFCGLI—TVxV 8N, ZORETL-Y
PI—-Txzy PRERLENKRHENRDE, VR
FAREFISREMEBT A LA BRORE &
I EHFE L—F~D T4 —~FNy 7L LTHR
FT A, £LT, BUFELPE LT D
BV ICX ) EEEMNTRRENL-FIEION
Bl MELYAIYIEC) T EFRE
h, BEBOEBEE 74— FXy 7 &8N5b. Z0
%, BEOMBER~ORROBEHIRESNL L,
I-TVxy FABREE ST L HICEE BB L
N3, ZORBTI—FHY AT AOR» L BB
$2r, T-Vrv FERREAS. TREMEM
TR H 28, TRbLT A I¥ 57 PR
Y LTWABILa—-FOlRI RSB, -
Vv MIBEORIEL BORIRITELS.
GAZETOTALK TR LW I EFHEA v -
KEEL,%h%mkEE%ﬁﬁ#l@mtwot
HEETy ez, YT ERNEORTEAY
=V ETL4=FENy 7 F v RANVICHWTWS, JE
EEXAv - Y 0BE0—2IZ, BRIRRICEE
TR ENH B, TDkdd, VARV AFLIY
IHRYATFLEEROEERERE 2D, VAT A
Tk, EFEXEOREE & ERLEEFICRR o>,
HPEFEROERTHRERERLESET, BR
ERMCEFANOAAL ¥ F L LTHAL T2,

2.4 7»%% ﬁ»/a—bﬂ/h

BEIZIEA7: & 912 GazeEToTALK Tid, HREH
BRLEFIBERERAELTVD DI TER.



CHIIHAEINFE-FTLHEL-V2 VT
i, YAFATH-oTWEEFEY v F YV ATy
DOFEY ) 74 ODASFHIZEEHBORDZDIZ
L, AN —EHMECEENIcS Lo BE
PEHOBBEBOEYYF4 2 /S S LICERT
5., BEIHBTERSOHSLERMITESERIE
B L THBLT, BENICESLZEEBERICE
BRI/ AXTPRELALETHD. Z0LH 7%
HEEHFOTFIF 1 HODOAAEHI I, B
BaEFIFA BRSO VFE—F VAT
& BRFELERLET TU—FHPLEEELD
nNa. IAFE=FNTa— by MIRRRE L
EEHEBTI-TOANFRLL, 2—FOEEN
BB RRELTI-FICEAF TV b
DERELETLI AT A TH S [HF 98],
INFE—F NI a— Ly P CRITEOLT 7V =
z ]‘,%}Rkb‘of:ktﬁﬂﬁﬁﬂ&727llﬁ L, ##t
BEb02EbEBREY I F4 20 0ANER
L, COXILBENZES)FACBVWTLINE
ELRARRELEANCH LTLEYREEL B
BL, KYAFATHI-Tzy FEFLEEAL
7. TRIEELOBRIRNRE Y2/ PELTE
BlL, ==Yz MRAHCETEHCOEE EH
ELITHEERMITS, VIV OTHE,
£r—T v M, (1) 2-¥FAHOHN, (2)%
heESCEROERE, 3)1T8), v 320K
Bro%BY A7 VERLIT). ZOFA 71D
BB, BERIETI RS R AEEREEo
FETRL, £HICL)EERMOBREZRYED
HTHb, DWIAFALDNES NS BRERILE
BELVWIBXNTHIHFDLNE, BEBEEEETIX
ZOHEPELESVTI-FOREIERN SN2
P, Z2OBRTENZNLFNIINTIHERICER L
o, FHREOBRK T, BEEEH,HREDT
BrRELERTT . ERETOWREEZSHOMLD
WEENLEBF— 7 2ESWTITbh, 287~
S REROBRCEEEF SN, S0XI%
77U-FIC LY, FHEECTEEEIIRTEANC
BOTLZOHTRELFTHERS Z EHFTED,
FEHOETE - FEIREINS IHEOFEFHNTY
2. COXIRBRILEY, FRAZIZEMTH LA
¥F—FK—F - Y-ty bDEIRERVIV S
SrvaveERTLI EATREICRS,

WY AFLAQOBEENOAERT. HELEOER
FHRRBERNKTH Y, BRERZ-TV2 L

A3

| A7
A0 AT

ey AN

@ﬁ“A@l EEE

35 <VFE=—FN-Ya—trhy b AT LAEE

A Br—Tx v PoFoEHIE, BSFRREN
TVEPBEFrO2EETHE, F1—-V VM TE
ERERAEH SN B &, THREOERRETIXENRE
REBIINLIRETHERET S, EVAFT AL
BWTHI-TY Vv Fig, HsPOLAVA—-F%
HuTHLOESEEERY 2—FIcHbEs. 21—
FREDT 4 — FNy 7 IZESTOTROFTE % %
L, ZRPROTVFE-FVANCRBEN S,

3 #EE

3.1 ZILFE-FNAIKESE

ZZTRAAET) T4 ORYFNIZOVTH
Lad. SVFT—FNA V57— ABEIFEEL
FT2LZAD—2IZ, 2—HFiZkoTI ) MEMIC
BALBECER S L, BRAREV) EELER
BT 2L, ANHFEEToTVwA LI T3
Zr—va v BRI VLERHLEELLR
3. EYY T4 OMEAERICBOTRENFES L
VI RBRPLEL VI ZITEL, HEESY
7 4 ORAECE LT ABAEET D [TENCIIA T
SHhDEBER BERTH2RETRNWI EIZR 5.

BEL— Yoy M RTATIEEREAREEIC
Ty b ALy FOETHELEREN, AHLI Loxt
FICIEBEIO L) RHERE R N T ELER W,
AL ELZ DR, T-FOMYSRED/ AX
FEEARLZVIDCHBETALERDL LWV
BRI ERT S, SOVAFADRTRED
BRIC—BOANCL2BELRLLD, Z0LH %
[FRER] LBRELERBRLTIOVWEREESZE

TEGTEE LT, MUBEEYY 7110 X5 RN %
Hagal iz, [HE¥] SOKERA Y E—IFHEH, A
4 9 FH3TF L BRI EEE




IZREL 572, GazeToTALK TIIEELEST
AMEERRLEV) AHOBRZITHEMAL,
MEY % FNA ZADEFZ LI LRORME R RY B
Bl ARRHREZCHE DAV ETLEICE
BEL TS TRV, EELEBICL2ESEAY
L=V OPBERIBICKE RTRERER L.
FRTRLZVATFTLORMELBREZAELT, 4
AREEBLES )T 4 BOBENEIZWL O DOBE A
HEZEDNLhoTE), TOKEZERENF—S
DANIAIV I THD., WEXL-V2P bV A7
ATHW2 ATMS R— 20 HE - BITEER, &
BLIYFNRANADTY 2 RAF ¥ Vo 2B
ANDBHBEY) 74 OMEIZETHo72. L
2L, BBROL S 2EFEHICANFELNLESY
TAEDHERLIVELY, EELE, v VFE-
Fhva—brhy bOX)RT77u—FI2kbh, ¥
MR BbEANBEORLREZES Y 714 O
ENTEER Z L BRLAN, ¥ A7 BHEELLS
BEVRREETHL, =V FABoENELE
FETab0L LTEESIE, (1)EHY X7 0%
& (Q)EFVF1 O, B)EFIVF1IHLD
ANEERN (BB EER) , (4) ALTEROMEE
(GEEE, PHE) , LV oEREFEF LTV,
INOLEEFY T+ OUEEBREEY) 7124
AEELBROBHMEICOVT, HAS A7 DHERD
BOTHEEBEELIT) I EFVLELEI OGNS,

3.2 BAMEf>27z-X

BAMA v 72 -20fH0—2I2, EEXY
RYZOFEEA v E—VEHVT 14— FXv ¥
BHp, Fl, 2-HOLEHERLEESIT2%
£bH2 [[TH 8. LPLYAF AD0MBERRKELS
WTEL-HFOFRIZCG ¥ 52 ¥ DRPITHK
E{HETL, ¥vI 75 CAREILEI RS
O, YATFTLADRFARIZCCGXFrI 27 FORITD
VTNV SEOEROMAPLETHS.

4Y% 72 AEFSHNIEL—FHERHEOHEE
PRATE, THLEMVTRETE L. #IHED
PCEBLTHLWVWEZAHHEEAI, 2H5%
RN nwZedHsb, Tk AHOLEDICI—
Vv ERHILEFERT S GazeToTALK 13,
BIZZ—FPEBLTVEEZAFERTELZVE
W EIER (27U 74 0HR) ¥Hb. 2—F0
BREEHT 2/ oI OEFEN, £EANEEANML

AV 72— ADERIVETH S,

4 LYY

ARTHE, EFOPRELTCE LY VFE-F
V, BRUBAMELA V5 72— 228N, EEBILL
TV EVSDODRE,SBLNMR 2 BT,
ARCRLABARZECEBLCHWN - RELE
B, BILHRRA V5 72— R0EFRL BT

SE XM

[fmeF 98] MEFHEEA, BHME, WE, AR, HHED:
GAZETOTALK: AF3Ia=b -3 iEhzeh
OFBEFAVE—THAA VI T~ AV 55
Y a v OB BRICR, HELEES, pp.169-176, 1998.

[#834 07]) \WHAME, WIME: BRHH Ly -V EBadol
AL IEMH A, E%5K, VolJI80-D-II,
No.8, pp.2170-2177, 1994.

[Ek 98] HK1E, riBFE: L FE- I NVERKE S R
7 AOWERE, ATHEEESEE, Vol13, No2,
pp-206-211, 1998.

[Johnston98] Johnston, M.: Unification-based multi-
modal parsing, In Proc. ACL’98, 1998.

[Kobsa86] Kobsa, A.: Combining deictic gesture and
natural language for referent identification, In
Proc. COLINGS6, pp.356-361, 1986.

[FIEF 98] AR, BREFRF, MERE, MEFEH, HKAE,
FEL: ATMS N— ROV FE— ¥ VALHKS
FREBWIA VI Tz AT~V 2 P AT 4,
ATHRE# 48K, Vol.13, No.2, pp.212-220, 1998.

[Kono98] Kono, Y., Yano, T., Ikeda, T., Chino, T.,
Suzuki, K., and Kanazawa, H.: An animated in-
terface agent applying ATMS-based multimodal
input interpretation, Applied Artificial Intelli-
gence Journal, 1998 (to appear).

[Maybury94] Maybury, M.T.: Research in multimedia
and multimodal parsing and generation, Artificial
Intelligence Review, Vol.8, No.3, 1994.

[ o8] & ILERF, EMRE, THE— ORERtE
VATFAOMBLER, BULFER, Vol39, No.b,
pp-1186-1194, 1998.

[Oviatt97] Oviatt, S., DeAngeli, A., and Kuhn, K.:
Integration and synchronization of input modes
during multimodal human-computer interaction,
In Proc. CHI’97, pp.415-422, ACM Press, 1997.

[$57k 96] SHACHK, WWDME, BHML, BHIE, BLMH,
BHEEF: AISEWS Y ¥ 7~ A% BHLT, B
Bk, 96-HI-69, pp.47-53, 1996.

[#r#5 98] #r#ki%E—: Perceptual user interfaces -GUI
5PUI~-, ALHgE2ERS, AlL Y Fv—, AL
L1, 1998.

[P 98] HHRD: MR- EFANCES(wLFE~¥
Vo a—bhy MERRORE - REL T, L
#. 98-SLP-22, pp.7-14, 1998.

[Yamaguchi98] Yamaguchi, O., Fukui, K., and Maeda,
K.: Face recognition using temporal image se-
quence, In Proc. Automatic Face and Gesture
Recognition (FG98), pp.318-323, 1998.



