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Assessment of cerebral disease by using face image synthesis
—Medical application of multimedia communication technique—
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Cerebral disease 1s becoming a more serious problem as society ages. Methods are
thus needed to evaluate the extent of cerebral disease so that rehabilitation can be
provided. In our study, we are trying to detect early sign of cerebral disease by making
use of the recognition mechanism of the face and synthesizing facial images using
computer technology. We evaluated the extent of cerebral disease by performing two
kinds of experiments’ parts synthesis and expression synthesis. By detecting cevebral
disease early, we start rehabilitation early and reduce the load on medical doctors.
Based on the results, we classified prosopagnosia patients as having cerebral disease or
being normal. We then identified those in the second group that had a risk of slight

cerebral disease by conducting a parts-movement experiment.

1. HreeEm

W, EFEFHoRcEioh T,
HY el A & OB ESR S REAIICE E
afc. Lidl, ThboHEBRCH D MORE
oLy, BMESEETLIZ L bR
vy, MRS S W S R O B A5
HEDLATWAN, EEHERICLAELN
AX I, MM OBETEMIS OV TR
S E B £, & IR O
DORBEEELNET—< 2T 5,
HEICBVT b ERMESED ¢, MRS
ok E ApdSMEIc s T D,
APE-CRE, BE@RERCT, ZhET
Y AEE L o T BB OREFM L, &
EoHEEs BECERTH OO AT
ARBRTD. I EHEORHTAEAL
T, BESEFBYUFILL-TAREOEN
YoY%, Zrta—4g 5 LEETHE
MBI ERTEBILIIZLIZV.
TEROBRECIEMEOMB 2 LR
Clhofd, RERHRZBNDBHEOTEE
A Aair Ky, ERERFmANL
Mo, e, MR [RC T OMMEmmIE
P BT, INIB SO TR IRMIIEE L.
o, Fa U8 AEHRE R A
TADEPEM AR L, TOMYREL
OB DSV B NS OB EFEE R

H 4. BEEREHEREO BN TEEOR
HIZHWBENRTEY, TORAMEGHERD
o O G bR ICR LTV B 2 &
BEmbhTvA, BERTEABNICERD
L WO e {kE, T VIEFRICH
RERFEREHOCGHNAERWCHERL,
IR ERAEOMRL (MBERE) 2173,
TRETRHE4E, T4 PFNAEROE
B B{b R EB RIS >V TP LT
B adh T =AM, TVEEBEOEH
SEO RS, W{gnS i8R A L ik
RADBND I LGBV, FORET
ERNE PICEEEL TR AT, MR
o e ANDBREEEABENZ ERbho i,
F ¢, EEROBANLIZTPUNETE
BOTHAVDIEEXHRICHEF LI

2. WretERE
AFFEEIE, Bistehll T o 3 BRgTHER
DS,
OHEE DT « P F NARBEHTOREL
LS, EEEoRERME Y e
wEG AT - SROfi#bE: B
1o, EEROT 1 P Y A RREHTO
W TRET 5. ERTR, EoERE
fem b BMRESR (B&) Fihd- &L,
BT O BRI % 2 B ARSI AR

—-101-



D (EShEREOER).

Zhiz, EROHAOCERSREE (7
Piraazy ) (SRS T, TR
Ty THM) T2%v ) THEEE; MEEL 2
D6 EHDEOREEERTS, “hick
v R 5 UYL HE O BRSBTS S h,
B ARIGOELCLERICERTES (&
HEROESR) .
OEORMRENC L5 S OREEE
BACIRSE L7 BHE{G & &Rl L7 BHES %
AT, flEd L EruMRERsRta
HLTC, MEEOBREDEREEMNLS.
DTk~ T8aERE & TREEHK] ©
RO 2 BEBEOREMIZLY, MESORE
BEMAATVY, Vo Y OEofLiEl 5.
A RO ER T, oS5 (R,
B, B, . 0) %, JEChomE»b AN
BLCER L S TIEOEE R+ AW
9%, #ESROES T, SR
Mo TS T TR TR0 T4
) MELA) O6THEORELE®RLED
DHERNT, HEEEORE & T4+ 35.
O ERETRIC L SREEMEEORE
A

A6, MNVERIHEEHEERER
W, BEEORERMEECRENERL
LA (MREBOER). T, B
MEENORBEGUC, EMEOQRZETERE
Lz, aavEa—#iIchy BEMIZ Y -~
vl A S FRIEOWVWTHRET A,

EF, MEEO—F L L TEREROR
SR OV T L s 5.

3. WERE

3. 1. BMEEAIC X DM
HIEBONFRORER S LT, MADHE
DFBMBCERRDEVILONE D,
Fofhizh, HAEORRRHSCERRE
REDRIEOBERTEREDLWVIE
EERORAZELHD, THLEOERK
IS LT MSAROFER) & IREEM
OFERE) FEATAIET, ERERICE
STHEEBRBIFIChI 2 THENERL D
LR TE, BEHMic 283 eE1k.
bl moLsa (R, B B, &,
0) %, EfhoE» S ANBLTERL
f= 5 F¥A GBS 2 B CREBEIT- 2.
ERShE AR U Bl o & 1R

—-102-

L8

#
1 SO H

1 FEEOAR
s
F 20 [30] 40 | 50| 60 | TO
A li1zfiziun|1w|0] 10
INEEESE
Ff 1 20 (30| 40 | 50 | 60 | 70
ANgio |2 3|9 ]9 2

£2 WHERRICITANEH
(s EHFRALL: 12 8p
B B | & |n | 2
EHESE | 2.2 4.3 | 2.0 2.9 3
iy L3 |t1]rof1.2]1
A 2 5 1 3 4
MR EHHEA b 10, 4p

& B | &} &

JERNEAE | 2.4 | 3.8 | 2.112.6]4.0

Sk 1.3 | 1.4 |52115]1.4

Tl 3 5 i 2 5
EERAEE AR B 5. QOp

B | B | & | 0| &8

FHONEAY | 2.8 [ 3.1 ]2.4]2.7] 4.1

g 2.1 [L9|1.6]1.4] 14

He S 1 3 1 3 5

Z 0 5 FREHO | % STTOEM S & R
RELT, TORAICE TS LEBDRAIE
AT H LY, HBREFLLTHELICR
THEY, 208067 0RETDELKES
HOEEEL, HMEESE2 34 (EiiE
51 44, AREBIE 74, WKEG24),
HEBRAEBEE S A HBIZRMEET o /.
R OEMIZE, WHREIZE o THEMT
HABEESADIRGHEHEMRVE. T
OBFICITY GEFFENNEN) LEHEZh



ElE@res 1, 2 - - 5 LIEEET, =
BUH RS v T & 5 G g o I
fir, MEfros%, REMEZROIERy %
ZIFRT. BB, Fhe ilEREEOTEY
IR & BBl O, HREORKEESD 2
RICHER L, EBIENOIES & —& LB
Z (EGD) oEETmEs (p : 280 >
B LT, MEESERLLE. FHEIE
L & RIBEDE , o5 nh s g
ERA» hBEL, FEHBEEsEshT
WH I EERRT. ERERGE )M, 2%
F OB B TL NGRSO KBS & R EE A
—HLTEY, Bitehad, @B, o, 5,
SOIEFECARERICS L CEMRE AL
Tz Edbinsd, L LigkimEns
&, EBEALC AR AR, EHL
THRER, H, &, 0, S0 e, &
BECHREL 0 &R, BLBOMEL A,
O EMn, BREOSEOEIE LR
WE L OBMIIBRCRZ EB8hnha, &
fo, BEEE ONEfE & R EREFOIEN T
R EEASES AL, EREARUS
HEMBREL - TWA I Ldibind,
Ehi, @EHFDEBSERE DA E R
LESEIEmEm e o, S
1. AUTTHADITH LT, 1BELBEE
DIFEIE, EOSRSB TERMB LR S0H
EF TN, BRSO RE S
ARLTWA, &2, BA 2 bOTHTST
BIRRERBETHHLY, BEOLER
HEMMECH A Z & Bbhhot. BEMEICL
ABENIBWT, ERAEVBEFEORA
FAMEC, EEBRFEILIREIE OBREL R
HEELpdZ R ENE. b LAER
TT U F AR LSS Thiliriaé
p &7, HELRES O MmELELD,
ZOOEICHEE LTREY, BRERO—iki
ERERM L CWAERBRE VD,

3. 2. BIFEARIK L AFEEER

Wi, BHRGOREFMGE VAV ICH
WA DIREOFRLE HE9c, #R
e O HEIE A SR LEREITI. &
EEVE, EOBROERSLEEERTT
S imrazy FOMBARICLY, e
BiEERET AL LN TE, TOREOE
b —ERCAMCE 51z, RERITHE
LA,

W L35
B2 HHeREos]

SITHE2 AT LS, ML) T
&) D) &) THHE) THELA) 06
fEAOREE A LT, TOEBEE L &z
ERELT, ERELETBAEREE-FLE
e HNERMHERESHELCLLY, &
DEMRE I 7. SHHE OEHIERE
BOSHERIICTT. LY, @EEFO
THEMBIIZ 2. 6% THIDIHLT,
MIEIEBRHE TILE 9. 6 %DIEMSBIrEE
o, F£7m, WEHPIZHIEMSES 0 %LL
THA8ARBY, RWEMRIC L BFMRETT
BMIBEREOL EHEEICRHTE £,
o, LIWLIEMRERE 0% UTOMES 84
W, BEREROERTIII2p~19p T
HElw, MEESHLERFESROMFEE
AR ERETE S,

B, EMCLAIEEERET LD
o, ERBNCERREE & 2 IEA o RER
BarRalrE s bl BLVEFOHED
FEhsbomo, ERICLAEMmMERER
BlERRp o,

3. 3. MAEBIC L HIMIER

BHEET 7T A DI, L
WFANTHDHLERDS, T CHEE
BACEBLEERERAVWS I L.
ERTHREOEHAE, LTI 1~3E#
BEEsH-EmGEESRL, R h iy
Wt a. Ry HEHEIC3 0RE, RABR
Efg 2 igR L, 0% 5HHMRTL 0D
EHEERL, BERHEDENEYUAT
mE&ET 5. Zhb—HOFl% B £ EHE
FRERISULTITo7= (8 0847, WA
6 08, ERCHEOMEER VS
Sir, B 3SR E v,

-103-



#3 EEAMIZLDFHERR

g WHEMB 82, 6%
IEfESE (%) | 40 | 50 | 60 | 70 | 8 [ 90 [ 100

B (AN 0 2 6 11 13 20 13

BEAT TIWIEMEE . 69. 6%

EAER (%) 40 50 60 70 80 9¢ | 100

Ed (A) 4 1 5 4 2 5 2
F4 AEAMOTMER

g 20 30 40 50 60 70
dmce | s (P | 1403 ] 12.8 15.1 | 10.4 1§ 12.2 | 11.86
PHEMRE (%) 84 83 82 8t 85 73
Mg | A ok (P - 9.5 1223 9.6 | 11.0} 9.0
EHEME (%) - 55 60 72 76 60

55 oBET5 AL OERRASN, T
v AT IR LR TETWAZEDR
ot

4. SHoOBBELRER

A%OPEEL LT, BHgnminE s m L
A, X GIOEFUEO S WEBIRE SR
Liov, AFRE, BERESED LT
WA AT AT o TIHHEEE LAV EER
B omeELo—BRE LT, SHOERH

E3 EH

#5 MAEEBCLAMIER S XN ARSI BELTWD, EiL,
54 A B c 0% U T oD R B B A8 BT BRI ApnubE, V)
N 5 10 9 A UBRE~OERLLEESLORRS.
FEY M 46, 6 41.6 34.0 .
EIR O | 5043 | 48~37 | 39~29 5. R A b

[ ®E, LH EF “ElgEoamic
I 2SRRI , B HinE
Ehgm gk
Vol. J80-A, Na. 1, pp. 294-297 (1997)

[2] 4t iE—, B, MREE, ILERS,
B ARG E RV HEE O

Ehio, HBRESRAOEEE LSS
AT S i, BESRESVEERTEL
EEIE L, EROLIRWEREED LEX
AR AEEE LTV A ERCE, ArER

CHEBATEC-EEECPNS 2 44122
W, WME BWEE) oz EEReN
MRS REC L VIREMESOMAREL L
TSEBME (A~CT 7 CER) el
LCTH &, FRfboodLitl Uiz, EBRERLE
LCHT o oA, THAESBRDEY
#5RT.

FLh, FUERATHA—AT T
BEETLHHO0, FFROEE, G

BT vy BEHITE S &bz

SR T OREBHETA 46, 6,
B:41. 6, C:34. 0kiroTlY,

BETME"  BREBEEAT 41 TER
2E Vol 54, No. 6, pp. 865-870 (2000)
(3]Akihiko SUGIURA, HKeiichi YONEMURA,
Hiroshi HARASHIMA : “A Classification
of Cerebral Disease by using Face Image
Synthesis” , EFHHEBEBEEENX
=k Vol. E83-4, No. 9, pp. 1853-1858 (2000)

=104



