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Speaker Identification g Face |dentification
and Verification and Verification

Face Location
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Viseme

3

Lip movement

Speaker Direction

:

Phoneme
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Speech Signal
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Table 4 Mouth shape symbols for the Japa-
nese vowels and consonants.
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symbol
[l [a
=5 ISINEAR Shape of the mouth of cach of the
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1. Audio-Visual Speech Recognition
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EEEZRE (Ekman &Frisen)

« Facial Action Coding System: 44{&®MAction Unit(AU)

- Pleasure, Fear, Sadness, Disgust, Anger, Surprise [ZBEZ9 2D (&. AUL
(BOoWAIZLIFS), 2(BONMAIZELIFS), 4(BETIFS), 5, (LgE L
$3) 6(BELIF3), 7EEELHNDSD), 9(RIH), 10(LFEELIFB), 12
(Bin%51ZLIF5), 15(BiRETIF5), 17(EE LIF5), 20(FEH#IZ5]
&%), 25 GEZ T IFTITEZRC), 26 GEETIFTEEMHCO

BEEMSORIERHE (Fernald vs Johnston & Scherer)
« Intensity, FO floor/mean, FO variability, Sentence contour, High
frequency energy, Speech and articulation rate %

- Stress, Anger/rage, Fear/panic, Sadness, Joy/elation, Boredom 2<%y~

»Pitch mean/variance, Maximum/minimum pitch, Pitch range, Delta pitch
mean, Absolute delta pitch mean, energy mean/variance/range,
Maximum/minimum energy %

»Approval, Attention, Soothing, Neutral, Prohibition
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BEEFRE (Ekman &Frisen)
e Facial Action Coding System: 44{&® Action Unit (AU)
ePleasure, Fear, Sadness, Disgust, Anger, Surprise [ZE8{%9 %
DIE AV (BOREIZELIFS), 20BDNEIZ LIT5), 4(B%E
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BEHDORRIERH (Fernald vs Johnston &
Scherer)

 Intensity, FO floor/mean, FO variability, Sentence contour,
High frequency energy, Speech and articulation rate %

» Stress, Anger/rage, Fear/panic, Sadness, Joy/elation,
Boredom 2%y

» Pitch mean/variance, Maximum/minimum pitch, Pitch range,
Delta pitch mean, Absolute delta pitch mean, energy
mean/variance/range, Maximum/minimum energy %

» Approval, Attention, Soothing, Neutral, Prohibition
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Gigabit TCP/IP Network
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B X and Y axes mean pitch and direction.

B Diameter of each event is proportional to belief factor.

B Multiple events are detected by sound source separation.
B A event has 20 best candidates on sound direction.
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/ result
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B Multiple face detection by skin-color extraction
and correlation based pattern matching
B Face identification by Online LDA
B Face localization with coordinate conversion
B Event has 5-best candidates on face ID and face location
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Each Subband P = Sensilivity
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Auditory Fovea based Pass Range Control

B Optimal pass range depends on sound source direction.
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Speaker-B:-30-deg; female-voice

DASEN WA  ICHI BANKARA YO‘BANMADE HIDARIDASHA
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direction between ~|'|c.IL\‘|‘\.Idl1!I
WRR (baseline)
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direction between speakers (deg)

WRR improved by AV integration
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= WRR is the highest
(> 80%), when the
speaker name and
direction of an
acoustic model are
coincident with those
of input.

= WRR tends to be
high, when either
speaker name or
direction is
coincident.

Ward recognition mte (%)

;6$Hnﬂ ﬂﬁg

—~ - Mr. A
£ - M H
S8 M C
g All ol B~
E60 e "
Ta e
g
=
Eag i
= P b =
o
00 .60 -3 0 30 60 W

Dircction of scoustic model (deg)
Mr.A and 0 deg.

2

+Mr A .
- Ms B # ot
e o
All
o0
40 -
A
) AP

b4 £

: oy saa e

g mhiieds

<90 60 -30 4] 0 60 o
Direction of scoustic model (deg)

Mr. A and 60 deg.

35EA R FEE DS

I:Ill.,\ ﬂ

EERXMGFI)F

1. ARy (SIG)MNERIT 5.

2. BAB LB WNZEZS.

3. SIG FZENENDEFEELL
NEE-RETD

4. SIG [FFNEFhDRE—HIZA
WTENFRDANDAEE ST
NEHTS.

Before: DPF
After: ADPF

19



355 R R 55 D R

i

RRIS—GLDES

BRIS—HLOSA

i .

it

[

AhETNIEHEEY AREREHEICLI2H

Bt E D (REE A )

. EEEEE&&%EEEE&O)%% :;‘L:'::l d Speech Recopnition by AV Integration
o DREE DR
- BHOA M- FEEIKFOSHRF) TE|
ETIL i
o 17 A x35F%H = 51 DSIRGEEEET)
o 51 BEERE AT LOMFIEST
o BBEEMILIS0 FF
M gﬁigﬂg& n;-!«-_n-.i
- — BT TL—ryFLS T

— FUSAARRGHIR S 4
- FEEEA OIRHE £ R

1% MBagging;%

ALARS AT S L

gl
reliable

20
18 ' L
g]g Jli - .'1|"r (| LI N | 1 I
i12 A
vl
= 120
2 lullh e L

Time (s) Time (s} Time (s}

(a) (b) {c)

(a) ) —2RE—F.
(b) 10dBOBHEMFHIESHI5E.
(€) /N —IZ & BB ELIRE < R (T-F mask)

20



ARGV S DISHEEICE D=2

Sy T O4—F B 7I0—F

- Feature-vector imputation
unreliable’E AR ML R EREL T, &
NTWDRAZEETL, ZBHEICFA. V52X
B—R—R, HPBAR—ZADILDHHS.

2. Classifier modification
reliable 7R 3 & X IZERHE1TY. (B TSR
VESRERLEL, TORAESEIZTS
BEDFENH AT
e.g., CTK, multiband Julius

ST I4—Fv—BR (MFT) &1

BED L P:ﬂiﬁi BEONBIED
SEETI TEAZEE
/\V mEm

N KW
AHEREDBNE
Sy I4—Fr—ERICER ICEERH
YU T I~
7 Fr—<RY
/\% ~N @ aE
n N3
AHEEORYE RRUBHERHNEE

BRDBEEFRADRE

BRAHMESTERBENADOLEBIZE->THINMED
BT —R
EEMBEA R REE TR0 B
o BRNBMIS—ICEKIELHTADRIG
n BERHE

s BEIHELELWEEETIL

sRsm || wERE

YV T I4—Fv—ER (MFT)
Y-V BEECEBL-E—DBEEETIVE
FIAL, F#, #HBIZIEIMFTTHIIE

=

21



EERICAWNV-Ea—</qMF

3EDEL—<T /MK ASIMO, SIG2, Replie #FIH

Ea—</4F |EN s EEEHOF N
ASIMO L EE Ao 1Bk

SIG2, Replie | ABIMBEE  |Lyay | ARIICERIL
Eofyas TRk (SR

BRDHMETFRBOME
MFTICEOKEBERH

Ea
-
-‘“",: N
m 7
BABE g
YUY T—Fr—
= RS HE A

o RAUDBANSNIREBENHLT, SHEELN
n SYIUYIA—F Y RVER
o BROMISHHUE BT TFOBERESBT SVPUT T —Fr—RIEER

=)

B
sy

o ARGMVHEE, SV UY I —Fr—IRVEANELEERHETS

ZF ¥ 1)L post-filter
SRS HOBOIEEN SORRIETELEIMPME LR

T5.
= ZF v )Lpost-filter
CSSOAEBERET S i
- WERALOREME S, (k1) =G, (k,I)Y, (k,I)
- EEMTHE
RAYATHUTLABEDAR £ F v 2 )Lpost-fiter
XKl a
— e Sl
%Gﬁggs > maia

2 k) 1GKD

. WERASORREE
n:mAQHE
A2 k) =n ZZI(k,I)

i=0,i=m

Z, .k DN=aZ,kI-1)+1-a)Y, (k) k i ﬂz:m(kJ)

22



MFM B ) & Rk

s DEEFICH L THERNASDREIA DS ITRIEE
BEIXEETELHLETH
ZOVIER K, 7 L— MO,

ﬂmleak(k,l)
MkD=1" Vg T

0, otherwise

Y, (k,1) : post - filter~m A Jj
S, (k, 1) post - filter/» & 0 1 )
N, (K, 1) T8 MR

mk):X T T g —=F v TR

aiﬂimu—wmoﬂﬁu

O 1({gETE3)
R SEE W ARYRAT S L M 0 (fEETELLY)

FLES —LX5/8)3 T

3*@%:&%‘ J:énﬁ%nﬁ t\ngk

e -
-:_'_
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EESIM  (Focus-of-Attention)

m RO EY— )Lt
n ZFORYMI ZRVIER:
BEZERIEL. RHEL. BEBERICE DT
ERNEZL, EERH. IoICFET—
AR—ZDEFHEITI;
associlated stream > visual > auditory
m OV FrORykE, V=2 v ILERER
HI-BBEDTBIFSICEEMITS;

auditory stream > assoclated > visual

EREEEBRBICESME2—F50 a3y

Registered Person

2%

EDFBHERC NSRBI TEE B

Interpersonal TheorylZ& @

1. Interpersonal theory based on two dimensions
e Dominant vs. submissive, friendly vs. hostile
e Big five theory is not appropriate for the current
humanoid robots
* Dominant/submissive, friendly, conscientious,
emotional stable, open

2. Interpersonal circumplex. « i YA
Cold Sociable
Hostile Fricndly
Aloof i
Inhibited . Trusting

Unassured | Different
Submissive
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EEREICEH T HE S

m Personality is represented as a point
(r, 6) in the Interpersonal Circumplex.

Dominant
Competitive _————_ Assured

Mistrusting C 9)\\ Exhibitionistic
Fa LY

Cold / / '\ Sociable
f \
| |

Hostile i | Friendly
Aloof .\‘ '.-". Warm
N i
Inhibited /" Trusting

\
Unassured i " Different
Submissive

T e

Exp.2-2 Listening to two peoplef_

Exp.2-3 Hostile Listener * =
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2= —1aVItBITAEROEE

» T (Proxemics)
ABEIF BFEOBREICIECTEVOEREE
ESEHEVSHRDEZDER

w HZ IR (intimate distance) ~45cm
o BIAEMEES. FEBICHRLLERI T OERE
= B AREEE (personal distance) 45cm~120cm
- HEBMBELOERTOBERS
= #t£ 58 (social distance) 120cm~360cm
o B -EHEOLWNER LT O ER
= AP (public distance) 360cm~
N - EAMBEROGWLERTLT GEEELFERetc) DIER

A

AT EHORE

« BEEEIZHE B : TS (Proxemics)
- HFIEHE (—45cm)
- EAEERE (—1.2m)
- 125 (—3.6m)
- 2AFFEEE (3.6m~)
« FREICRETAAHNEE
- MIERAMEZE—H
- BiEAERE—H (20)
. Bl 9—
 EE-BREICES-ET
» BEDEVY—REhEH-T-ZF)

IR CT=-ES )T

s RATLAE IV
o BEIR2AASDMEERICKDIERETE BTV H—
. BEEY (REER) N
- ENEEERHT LY p p
o Ld 5 (EHEE)19E
. BEHEICLDIRONSOES
—T 3 - M- HETBIM R A
. g?ﬁrﬁ]ﬁxe—ﬁ—(ﬁ%-ﬁkﬂﬁ
)
o RE—h—ODEBAR20EIZDH

BEHEER
—EREEICBI R, FED NICEELAMTS

/
IRFAN) VY RE—H
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BRI KD EEERR O 5 (BhiED)

1. ASAEE
(#t&PEm)
SASAIZER

2. BEAE
(B )
—BIAIZHE

3. ASAIEUAT
(#t&FE8E)
—ERERT

4, ASAIER
—EMNTSE

ATV T2L4FERAEDRAE—H—%FI A

2Ty 3IFBEAERE—h—%FH

PRREIC R DFEER DA ()

(mmemm

IsSocialDistance ’—17
0 1. ASARKRE (= EERE)
%ﬁgﬁﬁ%& ------- greetWithName ‘l SAZAIZER
2. BSAMRS RERERE)
—BEAITHRE
3. ASAREUMN T (EEERE)
—EIEERY
.................... 4. ASAMER
—EMTS

IRREIC R AEBERDHI (REK)

. ASARE (E=BERE)
—ASAIZRIR

. BIARIS REIERL)
—BIAIZRE

. ASARFUD T (LR EERE)
—ERERT

. ASARER

—EMNTS
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BEEICKISZERIROHI (BHED)

. ABARRIS REIERE)
—ASAITHRE
SASABBEREM

. BEARIS (HIERE)
—BIAITER
—AZAIZEK

. ASAHRTS GREIERE)
SASABEEREM

. BEAEMNIT (R RIERE)
— R

. ASAMKGRFZIES)
SASABEERD
—EE{TE - EE

RATYTIEETHREL Y EFA

HEEICKDEFERDA (R5)

1. ASARES (R BER)
—ASAIHEE
—ASAREEEM

2. BEARIS (1t=iEE)
—BIAIZER
—ASAIZEK

3. ASATS(BHIER)
—ASAREEEM

4. BEAFEMNIT ((EEEEE)
5

5. ASAIN (B BERE)

SASABEERD

—ERTE- @R

FED

1. BAEMNCDEFERENHIIFEELEDERK,

2. ANEEORYREDAUE—F930TlE. V—r
WAB—Z930 T OT4TN—ETavh
AE,

3. BEMNMOBHRIREGICIE. SELEEEHEL
ERBEREE NS YTV VAT LANEELRR
BER-T,

4. FEHEMEMBERETITATNRN—ET 3
=¥ A B—F9 3 DARE,

5. BREFNGY—vILAUA—59 a0 DEFIZETR
L. ZDORERER,




4 =HB
SHERDOFEE
1. V=S¥ A0 8—59230D=BHIZEYELD
MEFroRILORMH
* More robust sound source separation and speech
recognition

e Speaker identification and verification by
interacting with face identification and verification

* Motion-based focus-of-attention control
2. KYBEBIMNGY— v LA —59 a0 DER
e Take initiative in dialogue
* Stop speech output by interception of new sound
* Allow decay of belief for unseen objects
3. Without measurement, there is no science.

ARYFDELERBRAICH SRS

« EAREFRREELTHEYRT,
Ontogeny recaptulates phylogeny.
(Haeckel 1886)

o RAFRYD RBIEF—ES % Hl

o LA ER MRS + FEIRFIEH - E (R

s LY —1EE. BiAEE. BIR- -

o BRRORARICIE =B Ut e D:E IR

« BFERKRIEBEDDRENICIECI-EEF}EE S

EARIZECRINZERTHLIICHE

AEDFERT

s LR—KI2EDOEZ

1 BREM-FRNE-DBEREICOLT2
DU DEGEEFHMICIRE (5BR—DLL L)

2 REREFHRHKEESIZOVNT, CBEEOMEIC
EDISIZEET AN DNTHRAR K (5
/\o_:)l;JsJ:)o

s LAR—LO#FHIX1A128 (F5E)
n RHEZF10BELR—IRYIRX
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