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WFFER o s (3£30) : The visual recognition system has a capability, called visual
interpolation ability, to identify objects that exist in part behind some bodies or are
seen through apertures in something. We have studied the computational model and the
neural basis of the visual interpolation ability using fragmented letters. A least-distance
connection model, which hypothesize that the fragmented visual information is
recognized based on the distances between the information, was proposed and
validated. Functional imaging of the brain showed that that fragmented-letter
identification was accompanied by greater activation in the bilateral dorsolateral,
inferior, and lateral frontal cortices, compared to complete-letter identification.
Experimental results illustrated that the bilateral extent of leukoaraiosis, however small it
may be, was significantly associated with the decline of the visual interpolation ability. The
results showed the useful possibility of our method for early detection of cognitive impairment.

S
(BRAHAL - 1)
ERERE BT &
AR ERH 2,500, 000 150, 000 3, 250, 000

WFE55 8« A ek
BFEOLFL « MIE RS - BaRs:
eyl

U N MERAVEIE, BRI, SHOCE, RAE, AT

1. WFZEBRAAE S D5

b M. ARG BRSNS LD
Mo F A HEFL, AT 5 “HLEMim”
HENZF > T\ 5, WA IEREZ KN T
iV, FERRCT D RRMRNIE, ARRmICE
WCHEHBEREEZ B L TW5, BIE, WA
BETEROBE A T = X b & F DORER
HEITE S ENTE LT, MM I 0E

BRI R, BRAE I, BN O
TIERLIELO BRI TH D, AT,
R CHIO THIZ LR O EE
{b¥EZ _X— 12, KHFEO R ERHEEE T
JVERRGE L . WA BT IR OB BT 5
MR EAE 200 & MU, IR R R
FNA T =X LD E#RT 5,

F 72, HAROFFE EER A 1% 2025 4212 550



HNZHET D EHFF SN TEY, Z00i#
IR CEETH D, Z ORI
WALRBEENZ 2 D AT O RT3 e & AR
Th oM, BEOZWIE (SEER)IXES
HIBERTME A 77— 72 &) 13, RREVEDZENIC
FHTH- T, WIHIBERIERBRE DR
FUCIEH C& 220, L7ai-> T, ZMicF
BRICfE 2 2B SRE v AT A OB
HEINTH5,

2. WSRO BEM

AL, REME O ZEELT 52
L2k, BB TR LTRET
% PR OTE A I = X4 & F DOMfFE
Ao A 2RI L. s X ORBENE O fa A
FLOMEBEEHOMNCT A LT, BEICE
it C X 2 FRAE O R Rk~ R & X
%, KHFBEOW A STFORMSTAES AT A
I, ZTCERH L7 < B S L EE A
DT, BEENPETTHLHHARERY AT A
Thd, ZOIAT LT, EMHZH 5V
1EE CTHENME T & 2B AE R 35 ik~ E
L. REEDIETIHICEH T 5 Al fetEn
»5,

3. WD IE

(1), FBHA T =K A

AWFGEIL, R EREE T LR R L HE
BRIC KX DREEEIT o 72, #BRE I 454 (5
35, % 10, AW 24. 6 k. FEVE(RZE 5.1
%) ThoT-o EBRS 2T AT K 1ITRT,
SEBR O, TSR R B (2 3 452> (200ms)
TRAIND, #BREIT, RSN
DOHT, 20 3 JETFNHTHES, TOHO
PR AR S DRI NS By Ok
WS, —SOMERBRIL, X2 1R d
IRT A —H— 0 1% 3 FERE(90°, 120°, 150°),
a/b X 2 FEE (1,2), B 1% 6 FE%E (0°, 60°, 120°,
180°, 240°, 300°) |2k H LT~

(- |
TR R T [EIE Y]]
B RAEEREEERS T T L ORGE IR

2 JHDNRT A—H—

(2) . PR 7RO A

FEBERIUT ARAN 43 % ENIRS & fMRI IC X V)
SEARSTTF L W SO ORI BT D NS E)
45 2 LT, ARG BRSE RN R A
2R 5-9 2 iR i B A T 5, 1R
FIXEFR 2 BME 13 N (FEEEY) 21. 8 5%,
FEYERZE 0. T 7%) Thoiz,
SERSLFEWT R SLFOFNXK 3 IR L Th
%o FEROPEILE LT, 30s OLERIRAE (Rest)
AT 36 BPOEETT OB X AT
(TaskA) 1 & 36s DWrH STFEORRIZ A 7
(TaskB) Z1T-7-, X7 T & 02K
1200ms & fRE L. CF0 ZoRmiciky LT
ZTHHI L TR L,

3 FE43T L Wi SO &R

Experimental protocol

|TaskA|~| Rest |-|Tasks‘_“ Rest |

36s 30s 36s 30s

3 repetitions

X4 EBROFEN
(3). FRENFEHE & DFRBY
s & Wr i SCF OB E KR & OFRBE &
T KARSCTF ORI K0 FRAE & 5L
KATHAREMEEED DI, BB THLT
Bl 2 5 B SCR oM DRE S 2T A
PR LT,

B 5 JHE i

EBREFEOEH EROLGECERSIZT D
2@, iPad2 ZEH L. HIES AT L% B%
L7z, iPad2 O YA A & [ s
T 57D, WIEY AT LAOWE LK 5 DOk
WZAES T2, 1FIET R TOMERE I, HH %
NTZET, B THIEZE B LT,

TDVATAE 30 m~T9 BEOREH
1,108 £ OHERF A L, KIECFOFH



77 & FAE O IR & 7 B I O ERE B ME R A
& OB EEICHAT, FEBRIT, Wih
FOREER (70% 86% 90%) kb, =
DS FE (0% B ES) [Zmi TT-o T2,
WERF T, T0% — 86% — 90%OD A TFhk
ZLTHbole, EREROMITIX, 35 m~
69 i 905 NDT—ZIZHEH L TITo 7,

4. WFIERR

TR OFREN A B = R I AR HAR
BLORBAHEE & OB O W TERZIT
ST, FWFGTERE D AR 7ol 1T, LT

LBV THD,
# 1  FARBEERSE T VRGEFBR DR R
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polyline polyline polyline
N 1 0 (44,1005) *  (1,1231) (0, n/a)
90 1 60 (39, 1054) (3, 1396) (3, 1596)
20 1 120 (40, 1089) (4,1628) (1, 1453)
9 1 180 (44,1142) (1, 2641) (0, n/a)
90 1 240 (36, 1228) (7, 1369) (2, 1405)
90 1 300 (41, 1180) (2,1383) (2, 1584)
90 2 0 (44, 1137) (1, 1249) (0, n/a)
90 2 60 (34, 1051) (10, 1273) (1,2042)
90 2 120 (32, 1215) (10, 1348) (3,942)
20 2 180 (43,1078) (1,2031) (1, 2263)
90 2 240 (31, 1271) (12, 1380) (2,1107)
90 2 300 (36, 1296) (8, 1591) (1, 1859)
120 1 0 (44, 979) (1, 983) (0, n/a)
120 1 60 (42, 1043) (2, 1094) (1,983)
120 1 120 (44, 1128) (1,987) (0, n/a)
120 1 180 (44, 1056) (0, n/a) (1, 1156)
120 1 240 (45, 1184) (0, n/a) (0, n/a)
120 1 300 (45, 1125) (0, n/a) (0, n/a)
120 2 0 (44, 1112) (0, n/a) (1, 1125)
120 2 60 (42, 1005) (2,1537) (1, 1453)
120 2 120 (45, 990) (0, n/a) (0, n/a)
120 2 180 (44,1074) (0, n/a) (1,2031)
120 2 240 (40, 1113) (3,1821) (2, 1339)
120 2 300 (45, 1192) (0, n/a) (0, n/a)
150 1 0 (45, 940) (0, n/a) (0, n/a)
150 1 60 (45, 1045) (0, n/a) (0, n/a)
150 1 120 (45, 1023) (0, n/a) (0, n/a)
150 1 180 (44, 1130) (1,1734) (0, n/a)
150 1 240 (44, 1193) (1,843) (0, n/a)
150 1 300 (44, 1082) (1, 1779) (0, n/a)
150 2 0 (45, 982) (0, n/a) (0, n/a)
150 2 60 (45, 1144) (0, n/a) (0, n/a)
150 2 120 (43, 1139) (2, 1600) (0, n/a)
150 2 180 (44, 1072) (0, n/a) (1, 1170)
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