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How does facial distinctiveness relate to facial expression?
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We aim to understand the relationship between facial distinctiveness and facial expression. Two rating

experiments were conducted to investigate this issue. First, we attempted to rate facial distinctiveness of the

same identities with neutral and six facial expressions (happiness, surprise, fear, sadness, anger and disgust).

Our data indicated that the correlation coefficient between mean distinctiveness ratings of neutral and those

of sadness was non-significant, suggesting that facial expression has an effect on facial distinctiveness. We

secondly attempted to rate intensity of facial expression. The modest correlation coefficients were shown

between intensity of surprise and distinctiveness in surprise, fear and anger images, between intensity of

fear and distinctiveness in surprise and sadness images, and between intensity of anger and distinctiveness

in disgust images. Our results suggested the relationship between physical components of surprise, fear

and anger in each facial image and facial distinctiveness. The study demonstrates the possibility that facial

distinctiveness contributes to reveal face processing mechanism.
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Morphed average faces are visually straightforward representations of the facial characteristics of given
populations of faces and are widely used in face processing research. However, one problem with them is
that as the number of individual faces used in morphing increases, the texture of the average face becomes
increasingly smoother and blurrier, losing critical information on a particular facial attribute such as age.
This study addresses the question of how many faces should be used in morphing so the morphed average face
may be seen as a reasonable representation of its particular population, such as a certain age group. For each
of four groups of Japanese faces defined by gender (female and male) and age (30’s and 40’s), we constructed
average faces of 12, 18, 24, 30, 36, 42, 48, 54, and 60 faces. We then paired the average faces of different age
groups constructed using the same number of faces. One group of 36 participants rated whether the paired
faces looked the same individual, while another group of 36 participants rated their apparent age difference.
The results showed that as the number of individual faces in morphing increased, the perceived similarity of
the average faces increased while their perceived age difference decreased. For both female and male faces,
a balanced point seems to be around 24 faces where average faces of different age groups are likely to be seen

as if they were photographs of the same individuals taken years apart.
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Subspace Learning and B-Spline Interpolation

MEEZE Y, BIERF V. BRER"
Masataka SEOY, Tkuko NISHIKAWADY, Yen-Wei CHENV

E-mail : seomasa@fc.ritsumei.ac.jp

MXEE

IMLOEZET Y ZOVEHRE K UT LR, TR« HICESR 2 HUIC 72 ZOVEHR D IENL A ENTHED
BHE G 5 & LICHIEIR S 50 BB TR E N T E 7e, JEF TIERBHERO B IERMN 2 < ORI S
NCTHEL, BBt m>T05, LU, BIEARICEN L TOWEFHEDZ CRBHEAMICHRELINTA-2%
LTI NTOHERZE—MICHIES 2 THETH D . AEHARZEIZIRIMERE N BRI D7a kv, £z, @
NDOBEDREMNTIICERENTHE LT, MIERERTHRMRELZLLTLESMEL S, HEROT 7 AF
¥ HIETEREHENRZIZRVEDD, FRIRHIEICENTINS DREIZIEE TH 5, T T TAMN TIEHHEGRD
TARMHIEICEH Uy AORRICIS Uo7 M I E 2R T 50 BA GG E ZTNEISH U TTEICHi
IE LT B2 XT E LTHET %, A, A X CIREORHEUR (96 1) DEEZHNTTNZNOEHZE
BLTWa, MR 0 CRATBI IR 72 &8 2 FIRBIEUZ SR B DM IERTROREZIIGTT 5 L L i,
B-spline B8#7 FIWCHIEERTER DRED < v © 2 J B (HIEBIED 2K %o Hr LW AT TEHERIC i E BRI 8
9% E T, ANEBICIE e RO AE L2 KT %,

*—7— K EREfROZEMIE. 5FEmH. B-spline #ifE. MILE S 7.

BHEEFE

Keywords : facial image beautification, feature extraction, B-spline interpolation, independent
component analysis, subspace learning

1. ®E

HEOEZ X0 B REZ0 eV R
ZHUNSE S BETE L, BHEHRO R IR0
9% —— ARG Ak LT 52 S FE LTz, L
DAEGIET I ZIVEGRINE K UL, IR« H
FRZEF 2 IS 7 ZOVEHE DR IED L < i &
NTHEH, BERERRE LML H 5055
HTHHESNTE T, —ROFHEER ETLIRY
U 72 IS R B 7l 1E 72 Jl 9 s i VD 7 < 7,
DX ETIRIVEGE NG E UTAID I
i 1E Tld Adobe #1® Photoshop I fXFR & 115 H
BUEEY 7 b = 7 W T A— Y —DFE#) THi

[EZfid T &R T, fERSRIE—Y &
KB 2> Tz, EMERTRERILEANA S BE
HT=FERTIDRRE, AlOT 4V OKRE. &
FHDMIEIR EDT I AF ¥ MG & LIciENE
ThoTze WIRE bR & DM LR I {5 UL P
VI T 27 VT ERENRNET, HHIN
5B COEAEFDRENTH > 7o BHEIGSH
EDE R FRHIC XU o S b 2 5230 U 7 B
eI N, HEGRZ NG E UIiEDS RO 1—
P—lcbFihbD LRz, TOERMTIEET)
FHIEZ S 9 2 &l T REHO®G TE
L EEMTESE L TORMS RN TH-

1) AR RS IR T



oo REBIELTT =L EZ—DT) 7 58x
ENBTEND, TV T IHETIET I AF ¥ fliE
DI FEHAIRGHIEL FEL TV 5, HEMAR
I U THAREDONEHRSEDHZE DD, HiHE
G EIC R % = — X DI KW Bk L 7z,
I BHE A O KA N TR T Y
ZIHATIRE, ESICRIEOETHIC I CEE
BROMHIERSEER F22E U T2 BRI EN TV B,
kS & LLERIN 22T © — D 1—P =255 e L
TeHIEMNZ KR ENT VWD, FTeAY— T+
YHOT T = a VTHAREOBRERH T %
B S RFEENTEHED, —— DA e
Z %o EBIGEETIEA Y Z—F v b L THHE B
DWEZRIRMIET 2 — AL ENT W5,
B IEICT 5 =— XD, 2RI,
FIENA S /INERHIELRELIA A 7 75 kR4 758,
MEHEEINTWS, ESIBIRED T Ty v
F—LEEICHED, REPI—Y—DFHES
THICEEHEMCH S, THVDTEFED—
ZOENMNCHER, ARG TEBEBR O IR EIC
AHLU. BFFEOMERZIEHT 5 & & &ICfiR
PEZIRET %0 BHEIRDT 7 AF v fEIEIER
FETEAREREDDIRNEENEREINTED,
AKX TIEE R LRV,

HENN IR EO W TR R ED. —
EENICE LW E N BB IRZ B & LI fliED
—TH o7z [1-3]e BIE—MRMICHEHINT
WABBEBROIRMEFETE, H, & O&E
FZNZNRUEICUIEST % T & TEADEERIRIC
IS CTemiiEZ e M, RFTAIC I HafcHEE N
T B2 U ClEl— a0 21T 5 A, NER
ISIARZACD AT 2 ATREMED D %, BiRE Tl
&l 2 ODF LIE R SREREHRIC R OMID IR R E DO K
BUCIE M A TR, TORERELT, TVY
THIZETRERHZEISIHERLTLES C
IC K O RERIZTEAIRZALDFAE T 2 BN 2T 5
N5, TNHRBUEDEEZIHT % FEICH L,
TNDBER#ZE R LT Fi1E L LT Leyvand 5
ICKBHENDH S [4, 5l LhLINEDFEE
B IR7Z 2 A TRNC B L. D FERE RIS U TRl
IEEEZZAH T 20T EADHMN SRR
FERUHIEICIZIE> TRV, TS0
g L. F& OB Cld#iat T Fi% 7z o H
U, ARG CTeIRIE T L— LT — 7
FRELK[6, 7] LA LEHOEIRNY ZT— 3

ER57 2224 & B-Spline il 2 W 7o A AN DBRRHIC G U T BHEHR O B IE D e i L

VFIERICEZRET, COFETEERIBOHZ L
ORI MELAFELTHE 5T, EHEAZMLE
T BBICIIMOENT & DRMRMEIZEER SN T\
Mol

RTINS ORBEOMIRE L LT, 1T
W% CHER U 7R H R BB R O T IR I 7 L—
LU—77QE L, AOBEFFHICIE Uz B
RO ETFEFIRRT %, ThdEmE
U CAANDEEIRD b O o e |
FEEIC IO U T il IE B D A T 5 h
Do

RS DR 2 DL ISR, 5 2 ETIEEER
ICfEH S BB R T — 2 N— A & FEEM O
HEL UTHAT 2R BN DERICDOWVTHRNS,
55 3 B CIIMET R FiE 2 FIH U 7o AR S O FE
RFEORN & BRI EFIECOWTIRRS, 2
AE TR ARRTFEEAOEEZBREREE LD
%o 55 B TITHEEAERICHT ZELRERIH L.
AE LT ARFET %o

2. EEEGT—2N—AHE
2.1. ERESREIE
KEITIE, B TTANNOEETF—R2EL
AT % BE{ROBEIC DN TN S,
oM IE v ) &1 EOS 60D 7z
EFH L. 1 A— MUIREEN Tzl S #8RE DBR
MU E¥GZEHDLERE L. AR
3456*5184[pixel] TH O . HIGEANICIZEAMNHETA
HETIXRTINE > TV B, HERHEIX 20 K~
30 LT, RIGEEB. BRI 42 KT
HB, FHERIEZRDWREZIE LI DTH
%o AREX AT HEGOFIZH 1 1TRT,

22. FHRDES

ARG ST Cl ATz B RS 2 il
B L. T ORGSR Z IR LE L Ts
= [S12 Sim Sz Sop s Suws Sy || EFRT 0 n IFRFH
MBZZ R, KX Tldn=96 TH 5,

AR OREFE T, aiffi T\ 7z EHEGIC
K UM ERTR OB FIVEZRHEL. ZOXt
TR T— 2 UTHEHT %, #IERTOBEHEBIERD
s, A Lo P&t OKAO Vision V2
THS LT RIS E NS DFEAMS SR THER L
7o mi 72 RIS 7% IS U728 96 s T, 2 HH)
THE L TWa, fill IEROBHER ORI IE



AIORER ZEMFR () 7 I8 5 & OIS
F) DNFECTBETYE, Y-V ERAVTEH
ERZER U TR ORBUR 2 9 %, flliERTD
FRU N O F B CYERL U 7o 1B O RS R RE D
Bz 21CRd s B, RO ALEIDHH ERTO
R, FIOALETD i ER ORI 2R S fliE
OHHEL LTIE. HOILKE ., BEiwslof ) (F
WD B, EANFMUICERZEE DD, 2
KDING VA EaZ Tz Tz, EAIEFMED X
I IREDORHIZERN T, EADRZ 722 N
TROMEZIToTe —RNAT ) 7 IR ET
BN DB L TARERE O WHIE/ ST
A—=R 2R T 2, KU BT BHETIES
TN D% TR 75/ 3T A— R ERET B,

3. ¥EHRERFEZE BV TEEEROEEEHIE
3.1. BEAE{SAHIERIE

REITIE. ARFSCCRET DM MR Lz H
W BHEHR O IR A IETE OB & LB OIS
DNTIIND . RIEREFIETIEIERTOBEIRN
7 NV B Z ORI Ul MiE B AT T 5
TehD~y ¥ TR HIERE) 24U,
IEZ 29 % [6], AGH X Tl Leave-one-out 7%

HARBE AT HE S

ZEA LT, 25 2 BTN 42 HOMIERTZD
JERRZ FIVDS B 1 MZ2T AT =52, 5D
41 W 2R T2 UTHRY %0 ARRET
DFNZLLFITRT

Step 1: 41 WDOHER T —RIT A b7 — X DA
IERGEAEIRAN Y MLz Z 7z 83 77— X DEHFIR
N7 RN UTTHIZE D 2042 v, BIRIRO
o2 2B %,

Step 2: ¥#ET— X OMIERTZRDOEEIRN Y k
IV BEIGIRDE T ZERNC S L. FNZ b 53l
ST T TR S NS ROT v SRS B R E
(FHERT & w, (RHIERR) ZHISY %o i 1R
T, jIFEHERZ AT 2 e DHRF2RT,

Step 3: FHIERTRDRE w. w2 -V TEAL
SOMIERf=w, — w, ZEBIEFT 5, TDf;M»
5 3.3 {i TN 2 Fikz OV CGERREE F(w) &2
TERC L FEARMHIEZ 289 2 il (EBEE & U T
ERCE

Step 4: 7 A b T—ZDEEIRNT SV EEEE
IROEBFZERNC I T Uy BT DIFRE ey 2 HL
CERCE

Step 5: Step 3 TIERK U7zl ERE%L Fi(w) %2 H

= 1

KRB

2 MEAREERA



5

WTT AT —& 2R IE UTZBROFRE Wi,testl

= Witest +Fi(Wi,test) ZHEES B,

Step 6: Step 5 THEE U 7275 iy, Z VT T
A b T =R OWIEBREIRN T BV s, 220 (1)
DX ICHIFT %,

2n
=
Siest =8 + Z Wi,lest 'Vl (1)
i=1

T T T s IEFERIRZ R U, 2n 137 8B7ERT .

Step 7: V=YV T ZHNWTT AT —2DH
IEATRFBUUBEAR S0 D O i IERRRFRURUBAE S0 N
PG ZTE &8, FEEBRZ KT 5. Kim
Tl Free-form Deformation i [8-11] ZfffH L C
T—¥ U I%IT,

RRRFEZEANCAE 2T 0TRERL, T
AR TF—ZEUSFHFIC Step 1 ~ 7 DI N TOULHE
2IT9 . COEZEMEZ R LT EERIE DR
N7zX 31CRd s KHD Step 4 ~ Step 6 & ik
@ Step 4 ~ Step 6 ICFIET %o

3.2. BB Z=REZFIA LI EADRARZE L

ARG TR 2272 -V CEE IR 2 R BT
%o BAOFATIIZE (6, T] TIEHEIR s D D%f
HEHETEICERI 73 (principal component
analysis, LA PCA) ZfHAL TWh, A
T & M 57 5 9 59 # (independent component
analysis, LU ICA) [12, 13] Z{#HT %, ICA &
et T — 2 5 HWISHN IRy R %

ZE[4)%A7 & B-Spline #1722 FA 7o H A DBRFBIC IS U Tz BB RO ESHHIE D e ks L

I L. 215 ORPEAS G TRS 2 KT 5 R
L TH %, PCA Z{HH L THUS L7 B K E
BRSO 2R 2R b, BHOERDOIEERIR
EEZNTNCERELTZ T ML -T2, Th
I U ICA 7z i f U CHUE U 7 ST e = 1,
BB E IR LB 2 ML LR —
3 ERET % [14], FEDENMNZRET %
ERDMIOEBAIIC KU I 582 Rk L. SERALIC
BOTREAIRMIEZHET 5728, AT
SR HEIC ICA Z2 R %, ICA ORijULERIC
& PCA ZFV, AN T —Z2 ORI L2175 T2,
CHUCBRL TROTHEAEEIT> THE DT, BaEu
2n TH %, FHIRZFMEIC, ICA THUF L
2 DOEJERDFREUE 2 22t E B T BRDERIZ IR DB
ZH 4IRS, FK (@) dEomzB,. (b) &H
WCEICBELERIKETH S, o, idFH i REICE
3R BUEOEERE 2 RT, ChHEZRZ L,
B> HUANDERMIMNE & A EEN TV RN &
Monb, FMORKZIETE2FEELTA
IN—RAA—=T A VITDHZBMN, ANN—AIA—T 1
VT TERBN B BRI G RS 5 DO AR
o EHWTEET S C LR HMICRFENT
BO., KX OIRETFIE TIERET TR HER
BAEROBGZ L, Y TRu,

F/z, WIEROERIROHEEICITZ DT & 75
ARG IR 2 IEREIC R d 20BN H B L&
ZbN%, MERBIRNERHETE RV &,
TENDEDFZBGF TETWIERWNWT & 2R LT
BO. ZOMBE, WELROERIRITENDRHHZ
JKBLE B2 T MM TEIR, ARRTIE TIEHIHE

Subspace
Step 5
Projection A% 1
Step 4 ; ; ’ » wl,test 2 w2,test 5" "% w2n,test
. AL
:I‘hi‘.ﬁ
l Fl (Wl,test )’ F2 (wz,tesl )9 ) F2n (WZn,lest )
Re-
construction
! 1 1
Step 6 <+— S Wig s Wases o s Wan test
v 2n

3 EEWENRHO



S — 30facevface

w|

HARBE AT HE S

s+ 3Gfacevface

(a) EORERZEIT 5 EIEDEE

s—3amvm

«|

s+30mvm

(b) BIZEAT B EEDOERIE
B4 ICAICH W BHRHTLIC & BEMIREAL

D Step 1 TICAWMEHT 57T —XICT AT —
ZOMIERBEIRZMA S 2 & T, BT h 55
JEDH ERTBIZIRIC N § 5 RETRE S 2 M E &+
Do

3.3. B-spline BH#RICED < #HIEBISERR &

EXH

KREITIE, 3.1 HITRNRTZREFEORND 5
HFEIC Step 3 ORHIEBIEAERICEI L TREL <3
Hd %,

ICA VT 7 — X OWIERIZIC B 5 (%
Bow,. wy/ ZBUST %5 & T, TOENZHIER
fi=w/—w, ELTRETE S, #8721
WEIRZ T2, f (SHERIRERE 5%, 5K
DN T D2 T — 2 OWHIERTRE U 1E &
Z (wy, f) ELTC ZXoe/ o 7Mic7ay b
L7z 5 1R d s R, 757 ORiE
BRSBTS IERTOBRE wy HEE f, 2

NERS

AFEZETF L Tld B-spline Bz AW 72 B D
HFREZISH U, K5 OB D BB D D
WIEBE F(w) ZHHT %, L DFEATHIZETIE
PEERER>HR ED X S ICHWHRZHE D T & THHgm
DIz W) =2 3 Y TORIRMIEZRTT>TH
b, EROFIETT Ty b USRI i
HIMMCHERE L T e, ZHUTH LB R Z N5 &
LIea, RO T—2 3 UEHET, K5
ic 7 my b N AR RN RS L AR ED
DDfEZ L2 EDD, RTICHIZSE G w; D
EMNEVRTE f, DENKRE S BIxD, RER
FHETIIFMOBELL U R IRO M2 L
TWVW5EREL. TORFNRIESDEERREL
TeAHIER gzl 9 %, BRNICIFBEEICBWY
T, PET— 2 OWMIEFBEIRN 7 ML OFRE
w,; D IME - I KMERZ m 77815 2 fizidiE U,
BHINCBWTZFOEIIC Ty b E N BESUE D



ER57 2224 & B-Spline il 2 W 7o A AN DBRRHIC G U T BHEHR O B IE D e i L

HRE|MEAHMERZEHT S, ZLTIOR By(s)=(1-5)'/6
ﬁ?ﬁﬁ%@fﬁﬁ% B-spline %Eﬁﬁéﬁ%ﬁﬁb\fﬁﬁgﬁ B.(5)= (35 — 65% +4)/6
U. fHIEBIEF(w) Z21FKd %, Hi & fliERIE D o 3
VERBI 2R 6 1CRd. KRTTlEm=10%L B,(s)=(-3s" +3s" +3s+1)/6
THEBRZIT> T2, B,(s)=s"16

B-spline #ifICEE L. ¢, % k BHOHEIC B
ZHIGEMIER L U, (TREOBERIC B 2 X (2) DX ZEAFZX (B) @ 3 X B-spline
WERIEX (2) TRHTE S, B ZFIAT 2T LT K6 D 1 DOEEHUID

sOBHIPRIIE SO 4 DORICHE N7z (3 16

2 DXDFEE) lceEF b, 1 DOFICHEREX
Ji=Elw) :;B“(SW“‘”) @ B R BB O M RETE 3, K 610HBL
T, 7y b ENT ) B E OB B &I
CCCHIORMRZ | & Uk, k= Lw/ad — 1. HEaxnzMiEsE o, 13X 4) oaX EE
s=w/l— Llw/al & 3 %, B, i X 3) D E( ¢/ ZR/MEL TR T T (B) D&
B-spline 2K Z R~ LAJIZAZBZEW ICHFY %,
R DER IR,

E(¢I}]+0 > ¢k/+l > ¢kj+2 4 ¢kj+3) = (Z Ba (SJ )¢Ig+a - (Wt,/ '_W:,/ ))2 (4)

ﬁ Fab)
PR .
80 40 -40 20 0 #20 * 40 60
¥ ¥ ﬂ‘ *
» *
4‘—.—0—’ 420 ;’ ¢
H =i
L ] L
e
L 2 =
& *
’ =L
Wi
5 MIERIE TORBEL
ﬁ Fab)
PR .
-80 g0 =40 20 . 0 $20 * aq 60
] 1% I
* 5 . LJ
¢ & v Vg * »
* . '-*:.__,, —
L - . o
M o
L 44
* L
o g
Wi
6 HERIEK



Jj l%(sj)'(MGJL_MGJ)
Py = 3

Z_:(Ba(s )’

®)

o, EBICEROBRSN Oy FEN, Fh
TNOEEBHFANA—N—F v TTBHEICIET
DEEEERTZHEND S, T TAFETIE
0,7z k TBEHDHENC I ZEED I X B 508 %
ERUHIER. o) 7 j &H OB S @5
Iff5EEns6iEEELIzEE, X (6) DOX
NEAELE( ¢ ) ZR/MEL TR T TR () @

K2, ¢, ZHHT B,

E(¢,) = Zj(vj¢k _vj¢kj)2

Vil
9 = Zjv

(©)

@)

2
v,
joJ

CZT. vy=B,s). a= (k+1) — Lw,J &R,

TEDT A T—2BASTENTBRICIE, #itc
72 Wiges WCXF U T F(W) 72 VT Wy 2 —EEICHL
BTE %,

HARBE AT HE S

4, RERER

W DIRETIETH B e RN ik z2 iz
BEGOIIRMIETE . BUED TV 7 SHTfi
HEN TV 5V EEmIETE. L DT
W% CORRE R WV TR ERZ T o To, KR
FEREEVITRT, FRIZAYA KT BOITHEE,
PERDE— A ETIEIC L BHEER, L DRkfT
WFAETFEIC KB HER. R DIREFIEIC K B4
Rzmds AN AT B0RE R CREFIE
ICXBERERZ L. TBIREB(LOREICEEZH D
EDDFEBEDHIENHEENT VS T ENb 5,
T LAY B I d 28R Tld. JTEBO
FAIERFRS B IRDERIERE R Tld 2 D % X
HINTMNEEETNTWE T Ehbh 3, Thic
o LR FEIC K 2R Tl A DOIEFRE D K
TUEBENTBO., 2L LTHDNT VAN
EBNTWVWDB, AW BICH U THEREN TR
THETHIERT > TR O HE OB EhE O =
7 RUE2ICRT, R2EX7HOHENDS
P (0~5) D& EENSHE (T~ 12) DD,
EHOFOANDRET AN B3 2 BB 8O FE 2 R~
LTW5, INEERZ L, HERERSRETIED,
5B/ T ORISR ORI EN A TIEIF R
ThHHOICH L, BEFEICKDHERTIEHED
SHICH T TOBEENEEHD 2 SREEL T

R1 HERRIEER

Original image

Person A

Person B

Conventional method

Proposed method

Our previous method




i

TW3, T, £1LIZBOTERLDRITHIFRT
FIC K BHERE RS & 2 NEE R TH
FARDILRILEENEITEN TN B EDD, FHA
IRBEEARIMER SN THB D, MIERMDOIREGIER
FIEAERICHEARNKME N TR, £z, 201K
DHELL 10 HZRRIC, &£ 1D 20258 20
OEEEHROERE & JTHEED) S OHISE(LE S
ICDWT S5 BREORa7 THIRMEZTT> T
HAREE T RWISHRERL ~ 15 RWICEHAL
FIRZLESE TLHRNRKRNITE T ~ 15
HIghV RN E) TRAar7z=D0TEbh, L
AT NEWTHREWVERETRT, 10 HD XA

ZE[4)%A7 & B-Spline #1722 FA 7o H A DBRFBIC IS U Tz BB RO ESHHIE D e ks L

a7 ORI ZR 8 IR T . AFHETIE.
TCEIR & 1 BOOMIERRE G2 MR THRRL T,
FIEREREROFRRIEFIET XL Uiz, X8
DFERD S| AL OREFIEIC K D IEREIC
NEHRE NCHIR DM LSO /7 TUlED RS
T&T,

NSRS EADFEUC IS U fliiE 7z
KT A5 L DIREFIEIC KDL TR TOEHE
BRI U CHE—7R Al IE 21T 5 TEREIC N B
E{SROTAIRMHEDRGE M F 2RI TE 22 &hb
5o 77 I#Ix 8IS B B — MR EHE E
Tl HOIRSS/NEMIETR E5/3—Y D)1

K2 HH~BEELLH

Conventional method Proposed method
Rightside | Leftside | Rightside | Leftside
Distance 8.0 7.4 12.7 6.5

L

7 FERBEDEH R OBEE

4.5

3.5

2.5

Score

15

0.5

O Naturalness

@ Beautification

Conventional
method

Our previous
method

Proposed
method

8 MWIERERAIRBE



[] FICFIRDEDNNTOE D, ARG ORETFIE
TIEDOR RIS U TREAIERFME R E DS %
LS BB DM E NS T & THRERDNS
YAMELNTED ., TNHHIEDKER EICH
BLTWBEEXDENS,

5. $LHESEHODEE

AT T2 O T2 BREHR O TR
FHIEFEZIRE Llce R OREFETIEHA
DFATHIE CRE L TBIRMEY L— LT — 2
Wi TRIIEZITOICH T2 D Rifddh i FE DO
FHC X O EANOR 7z (EREICEIST % & & B,
N T—2 3 VOSBRI IS AT 7R 22 #aBd
BER LTz THIC KD, BlmEi D/ N IED
FRICHHIE R SR 4L > TOIZ A TGRS Uy AGR
X CIFEARRDIARRE 72 )R U 7 Al IE DY SR B AT
RELEoTce —h. BIEEML T3 2HENZ
PRIB SO FAR M T TEBEED/RT A— 272
WTINTOBHBEBITH U CE—AICHIEZTT >
TED., EHOIENFER EMNED K FHIEZD
BIRICE R EN TV, UK LA D2
EFETIE. EAOIERIIEZZRE L I/ 72 7
BEEBZLICKD, IEFEDE W ZdEL
TetfiE 2B Ulc, AREFEORET—2 Tl
T DIFRFRER E OHIG 2T &8 55U
BRELE(LESEZ T &L, /INEERTEFIR
DILRICERZBWIRIRHEZTT>THBO. £
DAMDEINDRD KNS T LRV,

SHROBLELE LT, AKX TRIEEHZRAWVWE
PRERIC R DT o 1o, SIRITBADLRED
KRB ER T —EZR—AZERT DL LD
WK ENEZERUTHIEZRET 2 TETH 5,
BARINICIZ T A b7 — X OSBRI N U CEE
A EHEE M OREHEE 2T, HEERRICIS T T
LREADRE DL U T8 T — 2 2 e T 5Fik
MEZBN, TNCKD., fEFEDOEHEZ
MESEETETCHD, £lo. A THHL
T—2ETIE. — YR PC 2 L 722 IRk
1 BRI L EBM. S®YE T — 22BN
U 7B IZ R R O TR E NS, 5151
Incremental PCA DX 5754 2T A U EF
EDISH &G %,

AFFEDO—IE, MAEHEAA VT v o 27

HAB AR HE

D10 E Lfrbnic,

BE R

[1]  Judith H. Langlois, Lori A Roggman,
“Attractive faces are only average’,
Psychological Science, 1, pp.115-122,
1990.

2]

3]

4]

[5]

(6]

[7]

(8]

9]

Thomas R. Alley, Michael R.Cunningham,
“Averaged Faces Are Attractive, but Very
Attractive Faces Are Not Average’,
Psychological Science, pp.123-125, 1991.
A Ekd, WREF, MTEHE, FARMWR,
“‘Adaptive Table %% H\ 7z 3% 7% B-spline
NS K2/ NEHDO BB Y, B
EYRBMNZEMRE.  PRMU, /82—
ARk« AT 7 HR. ML, ERER 110
(28), pp. 7-12, 201045 A.
Tommer Leyvand, Daniel Cohen-Or, Gideon
Lischinski,
Enhancement of Facial Attractiveness’,
Proc. of ACM SIGGRAPH, 2008.
Subhabrata Bhattacharya, Rahul
Sukthankar, Mubarak Shah, “A framework
for

Dror, Dani “Data-Driven

photo-quality ~ assessment  and
enhancement based on visual aesthetics”,
In Proc. of ACM International Conference
on Multimedia (MM), Florence, IT, pp.271-
280, 2010.

MES%, MR, BRROMr 22z
W/ NERD BENERL ", HAEHAREESS,
Vol. 11, pp. 41-50, 2011.

Masataka Seo, Guifang Duan, Tomoko
Tateyama, Yen-Wei Chen,
Adapted Facial Shape Transformation
based on Subspace Learning”, International
of
Processing, Vol.3, No.2, pp.47-55, June,
2012.

S. Lee, K-Y. Chwa, S. Y. Shin, and G.

Wolberg, ‘Image metamorphosis using

“Individual-

Journal Intelligent  Information

free-form deformations”,
SIGGRAPH),

snakes and
Computer Graphics (Proc.
pp-439-448, August 1995.

S.Lee, K.-Y.Chwa, J.Hahn, S.Y.Shin, “Image

metamorphosis using deformable surfaces”,

i



ER57 2224 & B-Spline il 2 W 7o A AN DBRRHIC G U T BHEHR O B IE D e i L

[10]

[11]

‘94, [EEE
Computer Society Press, pp.31-39, 1994.

S. Lee, G. Wolberg, S.Y. Shin, “Scattered
Data Interpolation with Multilevel B-spline”,

Proc. Computer Animation

[EEE Transaction on Visualization and
Computer Graphics, Vol. 3, pp.228-244,
1997.

Masataka Seo, Yen-Wei Chen, “Face Image
with

Multilevel B-spline Approximation”, Proc.

Metamorphosis an  Improved
of 2009 Fifth International Conference on
Hiding
Multimedia Signal Processing, pp.1274-
1277, September 2009.

Intelligent  Information and

[12]

[13]

[14]

RXEE

A. Hyvérinen, E. Oja, “Independent

Component Analysis: Algorithms and
Applications,” Neural Networks, 13(4-5),
pp.411-430, May-June 2000.

BRAE(R, “JRIZ 70 Hr (ICA) DIRZ—
¥ REHE - BB DISH & MATLAB &
Ral—varv’, PUTVTR, 2007
£10 H.
LS, EaEe, R, BT,
AT K oM e N — S U T ALRERD AT
iz DFAFE ", HABHEREE Vol 13,
pp. 29-42, 2013.

With the continuously increasing of high-resolution digital images, there is a growing interest in facial

image warping or facial image transformation, which is the process of making visual changes to facial images.

Several warping-based beatification techniques have been proposed and used in many applications. However,

most of these techniques warp or transform a facial image to a pre-defined target image. As a result, the

transformed image may not maintain the individual features, and sometimes an unnatural facial image is

produced. In this paper, we propose a novel subspace learning based method for automatic individual-adapted

facial shape transformations. In our proposed method, we first prepared a database containing several tens of

pairs of facial images and their manually generated target images (attractive images), and then constructed a

facial shape subspace using Independent Component Analysis, which represents local features of facial shape.

We then projected both original facial shapes and their target image shapes onto the subspace and used the

B-spline interpolation method to estimate the mapping functions from the original shapes to their target

shapes. If a new input image is given, we can automatically generate its target image (attractive image),

which is adapted to the input image (not pre-defined), by using the mapping function.
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4.2. Bayesian Logistic Regression
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A number of research topics have been proposed on the mechanism of face cognition. One interesting topic

involves the identification of types of facial features that attract more attention and stay longer in memory when

humans observe faces. This paper examines this topic based on subjective evaluation experiments that facilitate

the judgment of resemblance between two face images. This approach not only focuses on particular facial parts

such as eyebrows, eyes, mouth and facial contour, but also it examines combinations of multiple facial parts such

as facial contour and eyebrows, eyebrows and mouth, and eyes and mouth. We also compare simultaneous and

sequential presentations of two faces to identify the peculiar shape features of facial parts that stay longer in

our memory. Experimental results indicate that there are certain tendencies between facial features and their

cognition by humans; 1) easily notice the differences in size and length for eyebrows and mouth, in size for eyes,

2) less attention to differences in thickness for any facial parts, 3) more noticeable to eyebrows for combination of

eyebrows and mouth, and to eyes for combination of eyes and mouth, 4) less sensitivity in similarity judgment for

sequential presentation than simultaneous presentation, and 5) shape changes of eyes stay longer in our memory.
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The perceived characteristics of a childish face, mature face, cute face, beautiful face, and cool face are
investigated based on a questionnaire that surveyed approximately 2000 participants, about half of whom
were Japanese and half Western (from the United States and United Kingdom).

Results show that in several cases, the perceptions of characteristics of various face styles and impressions
are different between Japanese and Westerners. For example, in Japan, a mature face is characterized as
elongated while a childish face is not. However, for Western participants, both a childish face and a mature
face are characterized by elongation.

The relationships between various face styles and face impressions were also investigated. Consequently,
in Japan, a cute face was exemplified by the characteristics of a childish face, a beautiful face, and a non-
elongated face. Additionally, perception of the characteristics of a beautiful face was investigated using
regression analysis. In Japan, a beautiful face was exemplified by the characteristics of a mature face, a cute
face, an elongated face, and a non-childish face. Both in Japan and the West, a beautiful face is found to be
positively related to a cute face and negatively related to a childish face.

Furthermore, the characteristics of a cool face were investigated. Both in Japan and the West, cool faces

are generally seen as men’s faces.
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-From writings to drawings/from pictures to words-
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Have you ever seen a smiling face which in fact expressed a negative emotion? I visualized such faces
while reading a novel “No Longer Human” by Dazai Osamu. My study’s focus is on the smiling faces I found
in the novel.

First I drew faces guided by the written descriptions in the novel. I looked at five things - the eyes, the
eyebrows, the mouth, the cheeks and the direction the eyes were looking.

A smile is primarily formed by the movement of these facial parts. Following the position and shape of the
facial parts, I drew a woman and a man for each smile making 20 drawings. Then I created a photo image of
each smile for two women and one man making a total of 30 photo images. This made a portfolio of 50 images
in total. I then sorted and named these pictures into ten characteristic smiles.

To grade the 10 smiles, I marked the 20 drawings in relation to the facial parts. This I have called “the
smiling degree”. I also evaluated the positive impression given by 30 photo images using a questionnaire
survey. The higher the smiling degree, the more positive the perceived impression. There were some smiles
that did not follow the rules. Even though the smiling degree was low, two smiles received a more positive
response. On the other hand though the smiling degree was high two smiles received a negative one from the
viewer. These smiles had something to do with “the wicked degree” which implied negative feelings. If the
wicked degree was perceived in the smile, the positive image was diminished.

When the eye is focused directly at you, the response is a positive impression. When you are unsure
of which direction the eyes are focused, you are more likely to feel anxious. I found examples of both these

ambiguous smiles in this study -the smiles of the straying sight lines and the smiles related to the wicked

degree.
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Investigation of Objective Evaluation of First Impression Using
Facial Videos in Interpersonal Communication Situations
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First impressions play an important role to construct a good interpersonal relationship with other
persons at the first meeting. Although faces relatively rule impression formation, it is difficult to grasp which
impression is delivered by our own faces by ourselves. This study reveals difference between subjective and
objective evaluations for impression formation under consciousness of others’ existence. In addition, we extract
major factors that form a good impression.

Experiments are conducted to collect video data in which respondents read a specified story in order to
provide a good impression to others. The respondents are alone in a room and the experimenter gives direction
via a chatting application remotely. It is because the mirror effect, that is the effect to reflect or follow others’
psychological status, should be avoided. With use of the collected video data, the respondents evaluate their
own impression formation with and without watching the video. The difference between evaluation with and
without video watching is analyzed. Moreover the evaluators in a third party score the video by Semantic
Differential method. As the result, “steadiness” and “forcefulness” are extracted as the factors that mainly

form the first impression.
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