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Fuzzy Modelling of Facial-Expression Analysis for Evaluating Ride Comfort

by Masakazu Arima, Member

Kazuto Tkeda, Member

Summary

The authors have developed an evaluation method of facial expression for evaluating ride quality of
vehicles. They demonstrated that facial expression can be quantitatively characterised by
introducing the concept of the Fourier Descriptor (FD) and that the relationship between one's each
individual facial factor such as eyes or a mouth and his/her psychological situation can be
sufficiently expressed by the optimised discriminant analysis model. The present paper deals with
overall evaluation of facial expression by other people using the FDs of both eyes and mouth. The
subjects were asked to exhibit the six fundamental emotions investigated in the field of psychology:
happiness, surprise, fear, anger, disgust and sadness. The fuzzy measure theory was here
introduced to represent human ambiguous judgement. The process of estimating one’s emotion from
his/her overall facial expression was modelled by means of the fuzzy integral. The contributions of
each individual factor of average of both eyes’ shapes, mouth’s shape and difference of both eyes’
shapes to the evaluation were then identified quantitatively as fuzzy measures.
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Table 1 Fuzzy measures as an index of contribution for

happiness.
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Table 6 Fuzzy measures as an index of contribution for
sadness.
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Table 7 An example of evaluation result from
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Subject Questionnaire Survey
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Table 8 Rate of correction obtained from

questionnaire survey.

HAPPINESS 1.000 (1.000)
SURPRISE 0.667 (0.833)
FEAR 0.000 (0.000)
ANGER 0.167 (0.167)
DISGUST 0.833 (1.000)
SADNESS 0.167 (0.333)

RPOHEIT, HHRFITH LT 48 £ OFHEHIC L
S THROE FHE - PIEShZBE L FoRFrRHL
T HEBREOBES—B L TV ENEND 6415+ 5%
BERLTEY, LOLWHHELT LY 48/ EBRE
DEECHAHEER LI LT bR LIS
2 ET 5,

%7, Table 7@ [E] OFTIE, Bb%E< OFE
FICE->T ML) EFMiSNTIRVWAELOM, T
B CELHMLAERELE, EEMIIZELL
Fisnmbod LT, T5%0MEXZHFELEHSOE
BEEFINNITTE LT,

Lo, [EE X 100%0EERTELLFEHS R
TEY, MEx) = HE) LHVEERRELR T
DT EBbhDb, —F, T8 2 &Y EERN
<, $5Ic T3 oRIFEIE=FrbRT B ©
HO LW ESNDZ LB THLWZ ERb5E, =
i, BARARETERBEORELRMT 30RO R
BREVEFTHD 9 LI LEESFICBIT AR
bRE—HLTWS,

wic, MELI=REFMETNIC L HFERHE %
Table 9 (2779, BORFIL, Table 8 LE—ThH 5, =
L, BREFEETAMCLoTT7 7 Vs By SRS
FHEEORFILLE T L 1.0 3R bRV 0T, A
OREEVREMRE RO DB, F b8\ BRI E O
TOSUDREETHE L ZBEOEERE L,



150 __HA TS S5 E H 15

Table 9 Rate of correction obtained from the
evaluation model.
. HAPPINESS ..0.333 (0.333) ]
_SURPRISE _...0.500 (0.833)
 _FEAR | 0.000 (0.000)

ANGER 0 0.333 (0.333) |
__DISGUST . 0.333 (0.333)
_SADNESS | 0.667 (0.833) |
#rv, TFE] TIR64D5H24% (EF, Th

HEELLSFHEL CTWAZ &N D, Table 81257 L
7T o ir— NREIC K B FHERE RS 100% T D D%t
LT, EBOHEBIREZ2oTVER, Zhb0RFIZOE
BT TR R EL 2o TVB DAL TEE] Th
5 EREBICHETE DM, RIEHEE T VOERICAIN
RET—ZICZDO XD RER RS EDICET
MIE S TELLHRITE ahon b E2BbNS, £7-,

MELA) R [#x ] b 0% EDOELERTIHliENT
WHDIZR LT, 8y 2 THE) TIRIEERMEL
BRoTWD, B OXRFX, B LFishT
BLY, RIFICL-TTELL) R &), 8y
RELFMEmEINTWS,

P&y, MR RETME 7 I & 5 3mSR,
FEZEDPRIE L R THE - 394 L7z & & OFMliic g
I<—HLTKY, RYURLOTHD LHE+HZ LM
TE 5,

6. &% &

AL T, AHREORKEETHIRBIZLBEY
Do, Y BMIEROREOFEMIZ M T, BARE LR
LERELEZENRCEORMELHE - BT 2720
DEFNOEELERL -, TFVOERICHW-RET
—Z EIIRR D 6B ORET — FITxt LT 2 ORIE MM
ETF ML DFMEAT o B8, ARIOEIC X 2565
& RIEFHE T T T KBRS R 1L, B L —&L
TEY, BELREIMETNOZYME - FME2RE
WTBZLNTERL,

UEDESIZARMICTIE, ThECENRREANRE
TholtREORTIC7— Y =R FEL2EETS 2
ST & o TIHIROBEERBR LTV, BEARELRHLE
REEZEZENEO LD ICFMT 502 ER L ERIF
FHEE 7L OBEEITV, REFMERLBELTEOR

UM - B EREND T VD,

ARSCTRRE LI TR, 0 LIRR Y YER DR
REDFHl & V5 THABBERRIC L P 6T, RiF0
RER EDLBESGH~DISHALWETHY, ta—v
VeI A —ROERICKESERTESLDLE
b3,

| #

ABEIL, KBFILKF4RHE MHEMELOR
EoEDLh, BESHHSHRCEC (RFICX HiRE
HEOFHEICBET 2R (F1H~F4W) | & LTHER
SHIEHRBRIZE ST D, ARLICOVTHEX
DHEBRIME R W2V - B L BRI < RE
L kT3,

£ E XK

1) C.T. Zahn and R. Z. Roskies : Fourier descriptors
for plane closed curves, IEEE Trans. on
Computers, Vol.C-21, pp.269-281, 1972.

2) P. Ekman, W.V. Friesen (LA : HEOW
AF, BIEERE, 1987.

3) MmFN, FRIER, MEEEA  FHC X B HEE
OFHMEIZBET 285 (5 2 ) —FE L LEREBO
BEE—, BT &M IR CE, B 242 5, pp.155-160,
2004.

4 HRIEM, KAEZE MBS, WEES  #FC
L HREEOFMICET AR (FE3H) Ry
BROREROREOMEME—, BESHEER
£, %242 5, pp.161-166, 2004.

5 MiEFIS, HEIER, MEHA 0 B XD HRENE
DFHIZBET AR (F 4 ) —RE0®sEHhHIc
& D EARNE Ol —, BT EMIH SR, B 243
¥, pp.153-157, 2005.

6) BIXIE, |REH, BHEK: 77 O/ WERAMN
(il , BATZ » ¥ 1 %28, Vol4, No2,
pp.244-255, 1992,

T WEZ, FEFM, MEBES  BHORD DE
BRI DB (B 5 8) —RIFIC L 5 LENOEL
DEBAIFA - BRI~ B A S ERIIUE, No.187,
pp.395-402, 2000.

8) HlxiX, JJIREK : 2 WEHEE, BASIC, HEAHE,
pp.185-191, 1981.

9 LVIXU—A-¥TuvuY  BERHED B¥E~D
By, KEEEISE, 1999.




