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Abstract

Purpose: People with low vision have difficulty in perceiving facial emotions. While acuity
loss is considered to be a likely cause, previous research shows that the effect of visual acuity on
perceived facial emotion may disappear when the face size is magnified to more than its critical size
(Critical Face Size; CFS) . This study investigates whether differences in visual acuity levels affects
perceived emotion for dynamic face stimuli larger than the CFS. Method: Stimuli were dynamic
images of a face that changed from neutral to maximum emotional intensity for one of four basic
emotions: happiness, anger, sadness, and surprise. The duration of change varied between 100 and
3200 milliseconds. The face size measured at temple width was 2.54 degrees in visual angle. The
participants were 14 undergraduate students with normal visual acuity and their visual acuity was
reduced by occlusion foils to 0.2 and 0.4. Participants observed one stimulus at a time and reported
the intensity of perceived emotion on a 5-point scale for 12 categories of emotion. Result and
Discussion: When face size was larger than the CFS, participants perceived facial emotions correctly
and dynamic characteristics had the same qualitative effect at all visual acuity levels. The intensity
of perceived emotions decreased with lowered visual acuity.
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il Fs(2, 26)>4.29, ps<.05, 17 .25 R - & 1H04>1850.2
e, H{LBSRS Fs(5,65)>1.06, ps<.05, 11,207 %25 © 100<200=800ms
3EEAEM Fs(10, 130)>.64, ps<.65, 7,°>.05 FH(ERRN) 1 100=200>1600=3200ms
BE(1270.4) © 200>1600ms
#AH Fs(2, 26)>.58, ps<.48, r7,%>.04 TE - BRI | ERBEN>RN04>18000.2
gl A Fs(5,65)>3.46, ps<.01, 77,521 4R © 100=200=400<3200ms
=) 7% 1 400<800ms
3EE{EH Fs(10, 130)>.36, ps<.96, 77,°>.03 B E4) © 100>800=1600=3200ms
TE1E(#570.4) © 400>3200ms
®h Fs(2, 26)>6.10, ps<.01, 77,%.32 B - K2 - HRIR | EBHRI1>11704=18710.2
E{L B Fs(5,65)>2.61, ps<.05, 77,517 1&f : 200>1600=3200ms
ELFH 428 : 100<3200ms
#2481 100=200<1600=3200ms
ZEER Fs(10, 130)>1.17, ps<.08, 11 ,2>.08 #EAR(EFHA) 1 100=200<3200ms
£235(1770.4) © 100=200<1600=3200ms
#h Fs(2, 26)>40.85, ps<.01, 77,%.76 BE . EEEI>ENH04=H102
Ex ZLESRT || Fs(2.28,29.63)>5.69, ps<.01, 77,%.30 ¥ 1 100>400=3200ms
ZEYER Fs(10,130)>.73, ps<.70, 77,°>.05 ME(EREHAN) 1 100=200>1600=3200ms
B E(11704) 1 100=200=400=800>3200ms

E) SELEE. SUKETHRICE 2T OHETH

4. EER

4.1. FEEEICHT 2HEDOEE
CFSUEDH 1 XORIBERICH L T A
EIN3BEHIRBERACEREHHTTUIC
BT2DhEIPERFLEZEZHA, EDHRN
ZHTH BV -RY -EBEREPOSRBELS
MELLEEE. BARLAHBERALESH T
JVICBT3EARNEE CH-7/-c —H. HLH
RHEMbORBERL ), MBS N /-HELE
LADMIC, &Y HERTBEME L 7=, Ekman &
Friesen. (1975) OEKIFEIET IV Tl &)
ERLAHABELRZHTIVILBTREHTH 3,
—75 Russell (1980) (3. HEEE & HRAFRD 2
AL EIBFEOARETINERIEBL TWL3,
#(CEkman (1999) B HHIRET V& X H#H
TE2EERNTWVWS, AIRETFTIVCTIERY &
LU idRAtken £ T, RCAREICETIEET
Hd. BI1OOBEEDOHTIIRY IEEE
PELl., BLAIBBEEI RV AZDMBICSH S

P BB TERLAEELARBREEF S -
EHRESh, BEEIFSVEEBITHIR L
BELBEEAGESNIEEZ SN D,

T, BEZSCHRELABEHRIRECRL
BEATTVICB L ERBNH, RABETD
HENESKBEVEVIRRTIEE VL, HIED
NABERNBEDIEMBE Z 2 L 25 E IS IE.
BHORLEIKELSAB N, BAPERTT I
o> THMRESNBERBHORSETHAo>TY
o BlE (2008) RIFEHM 2HHEICTH
€. CFSHEICThIFHRAET THRIBHE T
B2 EERLE, 2hICH L. AR TR
B SME L -1FENEE £ EERICFHE S € 7=
Z DFER. H@XEE TIRENETICH - TEE
NEF > 7h, HEBETERABTERLA5
nNGhork, BMBESZELLETNIE BH
BEFTTHEBRNDERLC & O ICKRIBHIEH T
3EEALGND, DEVEIF (2008) &AM
DHEMBEDRERE. BAICEDL S §RIFHIE
HTEBEWIART—HL, ELAMRERE
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B (2008) L FEEEAI/H, FBDAKE X
ZCFSLUEICULABETHEHREITHF S
ENMMBEDRERN S A DN, ZhILIES
BMEEFMILALHICBONAHLVWERT
HY). RBOKEE%E CFSLUEICLABETH,
MBI N ZESHEE TN IR]EEMED RE N7,

—%. BFE - =R - iFE (2014) 3. BYX®
BLAEVS ERRRIFHBHNCEREEEE
BHYEDEETS-H, BRADEKNO-EY 3
CPTIREBRPEVE LA, 2hiE, CFSME
THNITERDORETHRIBHMTE S LW
2B - /N (2007) AMREDEREIE—R
HRTBERELG 7o MRDEWIE, CFSLL
LRI A DB EDIPICE > TERFA
TXBAREMI’ H D, BEE - TR - thiE (2014)
DRIHH A XEHEZRA16.18ETH Y. %
HEDODNERHDDOERHIL 0.3 ~0.01 TH - 7=
CFS B3O 1/2ICRT IR L 2FARE<L 43D
& BOVICEEHRATIECFSIZI05ETH
% (B, 2008) & &ff-> (BEE - =R - i
E (2014) OEBHEDCFS £5t8” L&
ZAHh. RWADIRD/NEEAN 0.03LUTTH 3
HEBOBAIE TRIBY A NP CFSUTTH-
eI ol EVBRANIE, BR - SR -
fhZ (2014) TRRIHY 1 IV +HThD -7
HIC. BICEWREREEVLE LT3R RKRIE
THRHMOEHENTEE ThH - 7-FlBEMEN H B, D
FOEE - =R -iZE (2014) . O—-E T3
SOANEEDORIERBMOEEE D, +HEILAD
BONTWEWVWIREEMEZEBET S HNDTIEL L,
b LEBICERRE N -REH CFS #8A TW\h
. RIGHEICRDOEE RV L » - /- F]REM
PdHB,

42. FNEIBEICHT 2ELRFEOE

MBEINWZEKRBHICH T 2E/BEREOE
BE, RAIES T &2 Bould et al. (2008) &
AR & THEL 2o EUHIM T IE Bould et
al. (2008) &EAMEICHWTIHIC, TIEBEEREIC
LE2EELEMRIEIRSN G L o7 LU AFIE
Tl¥. Bould et al. (2008) ¥ 1000 ~ 3200ms
DIZEICHEIEL &Y., RFRIE 1600ms L
ETREBREEZS<HEL 2. BZRIATIL.
Bould et al. (2008) |3 333 ~ 1000ms DEF(C

BESEL &), AERIE 400ms LITF T < Al
B L7, D%V, Bould et al. (2008) & AHf
WOHERIZ. 1000ms 2iEE L TH T EHZEIC,
EV-HLAH - BZRBICSVTEMNIC—E
L7

—h. BRI TRIEICEKRIBEIDREAD
FEBER/EZ A Boudetal (2008) &£
K 3ERNE SN /-, Bould et al. (2008) 3.
333 ~ 1000ms DEFICKBHIKOBEEI =L &
2EL TV UL LARZEDRIBEIC L.
TALBBOEEI L >/ ZZTRYIFHD
THRICE T 2EHEIFEEICOVTHERNICHERS LT
Hlm& A, 1EHIEENIE 100ms DRF ISR FIE
I h Tz, Bould et al. (2008) DFERIL. 18
BIES) IR HEEZI I TWAENPDEERB D
ENTES, RURBRVIBBOTHICET &R
X iR 1EE) 1$ 800ms LI_EDEFICHR < HE S h.
TALRBEOFEIC S W TIERIEE AR T 218
RNFH o7 ABULEREBEATIVICETSE
BTh-o THEBBICELIHEEZ TS
&1E. Bould et al. (2008) TIIEAS»IZ&h T
EWHLWHRTH 3,

BRAEXHFICEADLS T, BEEREIEILTORE
ML TREBESZ. IEShBIRERENIE
BOREITIETE 2 ENRENE, BERIFE
(21X 1000ms I TDFIER WRIBEZELHE L.
ARLUARBICIE1000ms LI EDDH - V) &L
FRIBEZEAEDPEL TWVWBEVWIERAEDER X
Bould et al. (2008) &—H L Tw\3,

4.3. HEBEINORN ELLFROZE

MESNDEHBEPRNOZEEZEDSL D
IR0 0 et T30, R, SHMEL
NEEHBE TR TCICDOVWTHEEE S L £,
4.2 TRUZRIC, RIBD SHE S h 3845
I, |MABTLTH, EICEKIEEERUIEE
ATIVICET 2 EMBEHORTEIS &
Dotz BB ERADEEICOVWT, i
AIE BORBICHT 2 ERIEHOZELE (R
ADXEER) ##% &, IEEHRITIE 100ms
DRFIZ 800ms KU E EHENBEIFFL. RAH04
T |3 400ms D BF (C 3200ms & LEX THE IS
BESEN -, BEVOHITEEEIIEL 3
». EEBRBEPEVAPME SN BIEH I E
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EVWOIEBERTIBENICALTH -7 AL LD
KIEMRNE., SURIBICH T 2 L8 EEH. KL A
RISt d 2 W|BIEE). BEIRIFICHTIEZ
BEEE 41BEE T TAHALONT, ChHEDZ ED
5. RIFOBEMNELIE. BAKRTELTWVWT
b, RIEBHICENICAULREEBEEZDEEZ
5Nh %, Kamachi et al. (2001) T3 Z1LAFE
H3367ms ER<BHBE. BHICKRBFEIERINE
KEGFHTIVICEBT2EHEMNESINDIBE
PRESNTWAEY, AARTHERI A G L -
Foo ZiLRSEOREIE. BXEHIIELC. &L
AIEBIZR V&V o 11BN D DGR D45
# (Ekman and Friesen, 1975 TR, 1987)
SIS L TH Y., BEBEIIZBEESHIICEE L
BHMERBELTVWBERDN S,

5. £&H

MABET T2 ERIGRHMPEL N EPHS
NTWap, RHEY1XE#CFSEEICLTIE
Btz iThe/ec b HABETTHEER
HERU LIS, mBEBCHME S N BEKNFH
BRIEERUIBEEB AT IV ICB T 2ERIEET
Hoto DEVHRNET TCHEN CFSLUENDK
ZITRANE EBHRAERLC LIS, RIF
Hr AT & 3 (Blg-/NE, 2007) WD Z &
AARICHEVTHERIN

LrLZhid, SAORTHRIEZMCELE
BLEWEWDIZETHERW, BABRTOEYE
T, ®EL SHME I W D ENIFE DM EE .
EERALVHFEICTF> TV, BAEKT
THERBEELLHITETCH, BAET
ZA[HEMERL TV 3,

RIFOZELEEIE. MBS N B EEFOERE L
BEICKEEE A -, ST (Kamachi et al.
2001) &Rk, ZEEEIED S 2 & THES
BHrHMEINS, LrL., COBEEBHIE. X
BERUBBAHTIVDOTAIEE THY . R
FHRTRKELEEFIRSWh G o2 RADPT
PolREICH TEIRIEOEILEFEDRE I,
EERDDRECENICFAL THDEEZLDN S,

BwRELT. RADTH - ERETH, RIF
PCFSLENDKZEITRATULNIE, HIEESHh
2188 d. EEHRTDOEEEBNIIEDS L,

ChIERENPBNICETIHEEICMEEIND
BEHIERCOH TIIE DI ENTREREI N,

CFS 3 RIE#HMT L -2 LRNICTERT
E5H, CZTRBEICE-STVWAROKRIES
A=z (LI, CCTV) TR2BAa L. #Bx
ELTVWDEMOKRIELEIRETHDIHE &
WCICHEAEICODWTHN S, $#5O0—-EP 3>
DADCFS Wi 6ETH-7-EF 3, CCTV
THRDE S TWBHEEZRZWVWEE. CFSOX
ZIETCEEEMKTBLDICIE. CFS + 57.3
X#ZEERE (cm) THARTNZEDOKRKEZ I 2K
52 ENTED, CCTVOEE%Z R 2R %
30cm&TBECFSOKREZIE314cm &L B,
BDEaE%E. 3cm x BRICIEAK T hISRIFILFH A
Bha3L5652 &N DHB, CCTV IF{FE
BEWILKTED2DEPSBEBRGEEES LKW E
WO2EZADBHZN., BLD H B LREBITEIC
LBZEDBEETH B,

RIS, BB 10ED CFS DAY, HBEHDH
MORBERI-VHIEEZDS, COAPEST
W3 6RENDHERELFESIETIEEIC. HE
DEDMBICENIENWNEAS D D ? NDEEDIE
BIEZWEn16em TH 3, ZNDEDIRAL0.16
~fERE (m) X573 TKDBZZENTED (K
M, 1994), 6f&NIAT CFS ICENET 3 IT14.
0.16 ~fEE% (m) X 57.3 X 61 =CFS DR %
2 &, IREEIX 5.5mICh B, ZDOANITHEED S
55mLUADGFEEATERE ThIELWVWZ &N
DHBH, —MAICIERE (m) 30.16 X EHRIED
BEXE573+CFSTKHBIENTED, I
hoDFDE S, BADCFS onhid, &
BFERX TR0, BEE->STWVWERIA
FEEDES ICERATAIELIVWLIPOERE]ES
ZENTE D,

i

1) Shaver et al. (1987) (3ZEI(C Averills (1975)
DEHEEN) X b D5, READERIFSHOH
BOAERY)HL, FE 112 NISFFE S €.
EREENDE D - - 135 BN IEEIHE & KR
ICHW . RRBHEGELUE T 2E
T. 135 EDIEEHEEH 7T VICHFEL 1
TR EnMETo R BEBOBBEE
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DEBPEBELS»ICE -7/ ADIBEIDZRE %
ERERFICRODESRTENDTEZHEGT
HBEEHTTVDERLANIIE, B BV
Bx BY, BLAH BHEDOEEHTH - 70
Z DD SR GEEBBFHEERLNILDOIES
SIREL. TRLANILICBLTWRZ E®
RU 7T,
BE-=R -2 (2014) OEBRICEDON I
FIHH A XE CFS DEERIFLITDOL S IZ97-
7=o Ekman & Friesen. (1976) OEHDET
IWOBEEHR & A4 MRICEIRILEARIL =& 2 5.
BEDH A X ERTDICHEDND Z DD AIREIE
19 15.25cm Tdh - 7z, REFHIEBMORE T
HottzH. BAANDEORI DI TH 3
54cm (EEHMIEEMAER, 2003) £T3
E. ZHDARDIEA L. 15.25cm + 54cm
X 57.3=fRA 1618 E TH - /=o NER N
1T0ODEEHRIDCFS P OS5 ET. RAOPH
MCHEBECFSIE21FIC8 3 (EiE, 2008)
=%, %BHEDCFS & 1.0 ~ g & D/ ##E
HXHEBEOLEETKDOND, BER - =R -
#EZE (2014) O HEFE D CFS X8 A 1.67
~5000ETHo7 T/ ERICEDL
7-16.18 EDORIHH CFS (IZ 4 3/ B 711k
0.031 TH)., 15ZBDHIHEDS> E7RIER
WHDRDIRAHN 0.03LUTTH - /=0
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