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ABSTRACT: The work aims to design an auxiliary cognitive graphics tool to solve the problem of graphics and image
cognitive difficulties caused by limited cognitive channels and lack of sensory channels in visually impaired children, to
help them deepen their understanding of objects, improve their cognitive level and increase their learning interest. The
amount of information of tactile graphics was improved by combining many kinds of sensory information. Based on the
V-T-M graphic cognitive model of the blind, structured questionnaire survey and structured design flow were adopted to
design the visual and tactile fusion graphics of the main content objects in primary school textbooks. And CAT empathy
evaluation technology was used to evaluate the design effect. A series of visual and tactile fusion graphics suitable for
visually impaired children in primary schools were designed, which significantly improved the cognitive clarity of the text
objects of visually impaired children. At the same time, it increased their understanding, imagination, learning interest and
aesthetic experience. The graphic design based on visual and tactile fusion meets the graphic cognitive needs of visually
impaired children to a certain extent, and significantly improves the cognitive effect of visually impaired children on
classroom learning content.

KEY WORDS: sensory fusion; tactile graphics; visually impaired children; CAT empathy assessment

i B : 2022-09-12

HEETH: JHAAXKFTHSE “T=Z27 A% 2020 F FA X R B ( 2020GXIK339 )

fEERIN: #E (1973—), B, ML, @34k, T2MRAFaAMEAER LT, REaREST. RitvBF,
BEES: T8 (1991—), ¥, Hd, #0F, T2 F ek EREH ., AR, @At



256 fu, %%

T

20234F 2 H

2 LB BT R O BRI SE H A — N7 1] O
HEE I N AR AT Lk A s AR ] DAl H A&
AR , A TR RRRE 2 [8] HAT IR 5 e AR L R I ] g 1
(BT o B PR B LA i St 388 3 Ll A — %
G2 BT AU 2 B R A B, A vt A
G st AT SE AR A A o XRREL A BOTHRERR A
i) JE 8 5 R B2 AT SC AR RR Y, e — il
[ IR B 9 S AR B i 7 3

1 BRREEEASMEERIZIT

Z By 34 ( Multisensory Integration, MSI) &
FeAMAKE K [ R TR B IE (QnALSE | TS | Al S5 )
FME BA RO A G — | B MRS 2 B BN X B 1

BN T FEE L ARG BT, KA S
o HoAthm 3 PR AT AR, SR o [ A4
Fgth £ 0 A 5 3m 3E FE A, T it . W S R
JR2Z R 2RI, BT B AR YRR L

AWFFEUESE, B SCHBE . b B0 A JE AT 55
AT LSO KBz )2 Goldreich 284 BF S8 3E S T
O\ Sl s S8 E 7 3 s T IE # A Burton %1 Pietrini
481 ] fMRI ( functional Magnetic Resonance Im-
aging ) 14 % B IA] I Ak G A0 A2 BTSN
SO SRRt . Wi . Gizewski ZET G SY
TIE S SC B RN [ A B I AT 55 W S T ORI Y
V1, V2 KW A5 B 2 X 8, T4l 32 sl
Tl i 300 R 23 3T R B J2 . Cohen 2518 ] 5 42 57 i
il (rTMS) X 7 b A B HEA TR A fi
PPLISE, 25 5 BT P SRR DX R BE B 2 4 0 i
Wi T AT S5 G, i X I 32 B 1 2 A SR O A
M E NBAT S s, 5% ANAR R, BHE A
WX e 255 T flse i IA . X BERFSEIESE, B AR
S B JRSE 01 £ 7 A 28 A T2 T A

it 28 A B2 0 BIF 5 M ko o A BRI T A
BB T RSl SRR A AT EH AR A
BRI AR T 5 . BRT, X — 7 Ak
T HLE RIS R B0 A5 B B o A RIS B X R R L Y
flt B 22 A | b P TR Ak i PRI T i o U] 45 0 A 7
TR, Wk TSP POARLC BRI A, Xt
AN TR A 1 B R L 3 A A BB AT T — e R 1Y
FEAT B AR A B BER ST B X Y TR 1%
H, IR AR AT T — 2 M gk 10
Xof WAL L2 ) et ) R AT T — 8 R A S AT,
HE T ki i 1 TR A A 2 R R 5 A B AR
SN2 AR Bl , BT TR S R T R R, R
FAM BRI T T T PRI B M 2 A R 4509 e T %3t
fl P LT () — BE BT, R T S kb PR e ] A
S hRE . X BeIFoE 2 Sl BRISIT 5% [n) 52 BN FH 0 5%
fb, B BE NN R A SRR

2 MEILEMARRSERILTREREH

N R 52 56 R S 29052 J5 R SR 52
D'Angiulli ZFRIES R 4 H b H F 4 R A9 fl b
K JE ( Tactual Patterns of Common Objects ) {3l &
{3k 45%, {HE 2SR A IE 5 JLE AR AAH Y, i
AITAT LA 3 fih v 5 2 EE T DR X G A S R 45
R AS T X —Fh e 7, BRI A il o R 26T
%, I HaX A RE 1A S T 1E 5 ARS8 2850 5 fh it Jak
HZH . TEMCARAETS , g A TN B R R
R R E G P a2
) 5 LT 1 500 0 A DA 2R R 0
AR, K E TR fl v EE L E 2
X —EEEERCE . WP L R R A AR e
) (WE 1),

B 1 FKERITERRAE

Fig.1 Current textbook in School for the Blind in China

2021 4F 5 7 M2 fay AR 32 4 1 110l PR
Bt 5 E I E Zbr i GBIT40142-2021 F s A7 HH Ak
FHOCAF S ARG BT SR B 2 H AR S IE
REBA B EDE W 2% @ i B R APP
THXkAEN 9 SAFA T 36 A H ALK R 5
JE A 7 . 1000619 20T IA il B BOE X A B A
XFRA B Jr vk B R 2 Ry 2 il 5 RTE O ik
(194.44% ), SRIGHRUCRTE BR& Ik (88.89% ), 37
REEAL (86.11% ). HRE A (5833% ) FiH Al
(2.78% ), T filh b (¥ il 5 [R1TE & R Z RN £ U7
%5 [RINE 979 i TA A i it 20 AL Bz P 280 T
He; 91.67%9 UMM ) T D6 56 8 £ v Ak Y il B 2
A, A —o A sh e TR, HAEfEA R
AR TR A R AT AT BIR P ] P AR A5 0, e A o |
BIASBET 2 T2 PRAY T 2

BT, AWFFERE T O R L Bl A
GEIE TAEL S, B RBEe R EA R =4 1 5K
A, Rm AT R R T REME . BT
SUS BRI A | Lol . BT e bR
WEALBETT | BRUEALHIE R CAT [RUBPEAG S0 1 ik
VMU 58 SL55 JUH /N IR W e ) A4 TR0 &, 64T T
¥y MY sl TR 2R ok AP EFIHA



Haats A

TRAE, A% PR JLE fl 0058 Rl DA DB BB 5 257

4N L o, BZRFTHIHERE T2 HHESE,
PHEE R R R STK, aia RN AERE, 1E
AR Hh R B L B 7 4 % B ) DA BE ) 0 ik 455 0 45 A
R4 T JEJT T bt sz i & R it T4

3 MEILEMITANEZRRESR

B AN R 2E i L 712 % 4b T BAREE E
B, AR 3 W3 2 WL 4 iR OGB4 30
JLER AL T B VRUE 05 D R3S, BRAR AR 1
RGO IR H R, B T — 8 i AR SRR )
(X HA G2 1 S 038 A 5 B . Cohen™ iy BIF 5 Ik
S N PR B B T 2H e AR — o M OCHE I,
B O 5 GO IR AR SR G, AR
1555 RETE W B OS2, A OGRS I, B
DCREAR M 2 7 D8 53 1 EE 2, P TR L X A 2
fih s PR B9 IR 52 BT BRI RS i, HAE
N EARIE B B e AT 55 B — o i AR, B
DL BRIz B Wy BOAR AT RE 55 00 o 175 30 1 i 2H QB A
W ES X — BB 2 B & s A T sefie i
PR 2538 1 2 e T R R, T B R AR B A
BT LR L 58 R s B Be i) R AT 55 o

b T S L L B ELA R N 2R By
BRe L, B SR BT AR TR, X SR [a] 2R AR L
IS

1) 53858 A5 B DE R A TR, i ]
TR ] 52 EUE B R | EZ B BE e . KD i
Ruat /N BB 6 il FE RIS T 5, R R/ hid v
LT I A TR ) R R

2) 58l AL FON Se B AR S R R 1 R AN TR
fi 5 DA EL A DR S A R A R AL
SRR A T, A TN AmE, REETIR,
AR B S5 AN O R o IR R AR AE A
PCER R, A BN E SE RN G BT

3) 5 AN R A AR, ik iE A
PR AR T AL, LR L BT R —
SOBLR B E AR B, WL TR TE S /TR 18 (B
2.5 mm;,

4) 5@ N CA AW PR ER LA F .
XoF B8 P DA 0 28 30 194 ke 2 2 BOH: Bk /D xof 42 2 JR O
) il v PO RE T, IR BE L R 2 5 i Bk 2R L AN RERE
T A LG R, AL A DR fil b 22 508 4=
A B )L 2 T4 R R e

XK [A] P g T AE il B it b s —
HOES27 NIV

4 HEJLEMEE IR R

A WEFEE ST B XA A R A 45 D 4
FERHBE IR UM A5 < Xk G ORI RRAE R JE 0]

FRAFIRN RN | R/ INTE IS A SO - i SO
R RIS | 3248 e RO | SRl B B | 52 0E
JEOU] o LAE A S0 g SR, AR /)2 R JL R fih iz A
R B R IR o 2R DU AT 0 T AR AL

1) XMREBOTH, LRk R 2T IR SC
HEE PR A BN AN B, BOR G TR, $E R A
B e A P LS BRI AB A X G, IR LAY AE ST |
hYeE.

2) K/NET T, JUE T EA AR AR U L
BN, DLRAEIE AL R, R A4 HACR/N N
e (25 f7H 3, #4740 J7), JLEMAIN SHAT
LR, WA 2RI SERTE,

3) AR T T, OB A R AR A TR
EELURE R T, AW BRSPS P — ) R 2R
R LURR AR, DRI mT 2 aCRE P 19 S e e o P kL2
ok, IR AN S S M T i X AR AR B O
SRAL SR T fe R RURRAE, MR T A UCERR AL, TE R
FRAIE, WKL B 98 Hh E—HRAE , 25 RFAIE e 22 [ I
A BN,

4) TR T, AR SR A R R
TCF MBS A (] A o 1 R i M
—, TERE A TE RIS TR 0155 LR A AN [R) SRR 20 5 kA T
GE— R BT o 8 B X G A TE R R SR Bl
i, B RGAR EIE A GBI 8 N H R 2RR
BB AR 73 A s 2

5) HORJT I, BB LE EShiR A T
il BN G ON S — B AT TR R
AL A 5 RSO N A AT C S D, 1 fk 5 e
TEERIRAE .

6) T N T, B = 4RI Y S 2 f
B ARSI 2407 = 423 [ v B S 5 K/ 2%
FAE 7S ) 25 5 R BN R s P T s )1
B LE LI A B, 5 22U R B AL,
JIT LA 50 BRI 8 258 R e 2 3 o EHCHEAT AR
PERIOLA FAL BT Z M AL G o AN, 5 iy
FEAM W5 LA B b e P 2 b, LA 20 % R Y
F AR Z I AR 2, A AN G Y R U3 2 o5
A SRR 23 AR BI5R AL ; s bR —
FEVFFAERY , AT U] s e AL B], 25 7 fil #5 —
SRR IRIR S5 I E R . RS AL SRR H
AL, o i o SR A TR R

7) AR JET T, AT AN [ S 2% 8 4 fd 5 ]
T, LA AN [R) 22 96 0 i Ji /K- O LR JL B, T ] I
ARG N A B AT LAE 24 TR, 1T 1] 7o 4F R A PR 7T
DA 528

8) WHICRI M, HEESAEIE F 2RI /Y
RS, AR . R AR AR IR E AR
() AR MR, X 0 ¢y o B P D7 TR BRI SR R B 5 #7114
H R RCIRIEAR HH 25, DR L] o 52l



258 fu, %%

T 7

20234F 2 H

1A S TR R RIS SR IO, B ol ST AR S 0 G 22 ) Y
EHEXR.

9) KHERBYBETT, BHX AT s AR
TEBETH A fuh 455 PRI E P ) s 0L RIRE 55 0o LU E 2
EUSE, VEE IBT 58 HE ARL0E 50 000 A AR B 22 R R
LRI AR o A ] AT R AR 9 A T ICR AL 3
AIHGIE SCHERE 7 148 /8 55 RIS it Se s o 32
s BESEITNG]IS, HREINVIECER .

10) EHEACIE TS T, 2SR E0R 2O A A Al FE
IE, F2RE LB R fil BN, A RE B a2
PRI B B AT kAU B 2

5 ETEHA V-T-M BEINNEER R 5

&gt
5.1 V-T-M E{gil s

Jis SCAE RS e — 4k K% ( Tactile Graphic)
CINVR: B E NG DN S 2 N A SR X ) e )
B, TR AR AL, vz — 4 R TR 1 T e 2
A i 5 B R rh AT < WLAE R A PO Oy R e
o MO BL2AF OB (Theory of Mind) K
B, HIEE A WL G 0 BUSEARRE A AT 2R
MHEVRSAH AC WAL, i XA 2 A 5
P, MBS (Implicit Theories) K&, ©&—Fh
WIERIME &, AT E R RS iy FaF, kA
Wr, It B Tal. XA Ui e A Al E
T, Lhr RN P Z A R A
12 52 bR b g — Moy 7E 0 B GE 52 R (Mind
Graphic), HAMIIMHNERRT . Kk, §AXEIE
AR 58 B o TR 2 AL (814 ( Vision Graphic )
fik v P15 - 300 3L 0 AR G B A A AR, B
V-T-M EUGINFN G5 K o I Pl ARk B A A 7Y (D (%]
2) Wik, BIEERETE T R KR A fh
BB #E17 F2E Rl G o X ARG IR AF & T 2800
W EN], e T RETEESE, AR THR&S M K
G105 BRI 528

EA=—NTEa ZE0N
i

Y

W

TR

K2 V-T-M BG4 1y
Fig.2 Cognitive model structure of V-T-M images

5.2 MuEMizit

TERLE EE Bt b, DLABAR 45 R F6 R AFAE 3
TN AL, PURFIE 2 T — A B e — 25 Pr o0 — LA

fb—E BT I — R TR AR . L (et
M, BB IRAE

518, Joor M MeAE ATTEN G b BIIEAZHRAE
mAaRBE . &8, BB BIRS,

24, IR X RN EIE M.

5§34, KXt gt EEEIRONSER . B
TR, B, IS,

AN, KA N R LATIE

55 54, PR LT 454G B SR 1 18 i 2 e 11
PRHFAE, UNARIE K . B IR ZE M . B K20 =1
B HA —E LRSS . B AR A REZRERIE . R
A g AT 5
5.3 MEMLI

OHEFAN, SRR A RISE RS . b . i
PG S A 25 S, X 4k AR AR B FE 4R T X R AR 4
fiE ( Primitive Feature ) FJ4 M 5800, AL36 55, k4%
FRE . Wl s 34, VTSP BF TSRS, JE T il
VY CT-FUET R R TSE R CV-IRRT RRIE
woibE NS, fEitad g Attt “v-T BH&
AR Wit Rt R (T-ESR ) B R T
AT, HARE 2 ) %A e, 76 i3 F % Hs o
TP R B X IR AR AR B R e B o
Lebaz Z G BIF ST & R, 15 W RIS A 1) 28 4% AT LAt ]
T T 25 5 PR, A R X B2 R S i e
L, B R A AR R D I A 2 AR

il BB LL V-T $eAb i Al 5 DR [ 58
B s, PLOCV-T RS Bt —fi 545 B4
A BEF— i B4 TE Ry — o i R P | D) e i
il

814, CV-T BGEAL” St S0 ket
M5 A LA LR, M —E 4 el R ik i L
AT A HETR T o B A 153 T S o 4 3
PR RER T AR5 BOARESS 7 Ak R, o6 Het 47 fi
WRIEAE S (W 1),

55 2 4 IR S (s B S b A 7 i ot A5 B A o A
Bt CULIE 3), 4351 LIS [E) /N A e B i s 2% B0
AR . WNEEPTAL Y LIS S, LR BeH HA B A
ARSI o5 5 2 A, S VR I 1] Y A Ak fi o5, i) B X
4%, SERGCRE It A BT, I AR 0 il A
o X IR/ NS e i T A T AR AL U . AT
fd ARV R, EAR 1.0 mm /N E L EHAR
1.5 mm 44 SR B2 3.0 mm 1K s L BRSNS B
e — R S A S T R B R N R G —
FHZN S5 R) f5 2R A T 2R B o AN [R]85 =22 8] g ) B AN
/NF 5 mm %5 B AR HERT 4 J1SS0052: 201174 GB/T
40142—2021%31

5% 34, IEPRE L A B R A AT A e A OE, DA
RETE— 5 i 1) PR 531 o R A A s (DL 4),



a4k Al

et A PURRLZE b O oE Rl S O D SO F T 259

YRR | PR A0 i AR 2 S5 WA PR 7
ST, JFEE E R, HEEEE AR
HHIATT

F1 WMEILERETS V-T ERFEREL RG]
Tab.1 Example of V-T graphic feature transformation

in textbook for visually impaired children
EE V EHRRHE T EURHHIER AL
HRAG SR B A semige . IR . #EDE . K

W emomk . RBSREREE . WA
SR KO BRSRL R .
e Tl o A
g VBT BOSREOR, A B,

IR, =ML

g PR S 2
BUCKR s wintm

B, KIE. 4k

TP QLTI
ML . L

N1
?em

K3 il si 5 B A st

Fig.3 Distribution design of contact information point

K4 BB RS Y

Fig.4 Experiment site of graphic recognition

5.4 ML ERARME

RZAGIE Y | vt FE AT B e a, O
— NG EOERX R o JFECE R A I 5 7R £
B BUE MR, SR AR g O (LA 5 ),

K5 LR L il Lo - PRI Il it B S8R
Fig.5 Visual and tactile fusion graphics for visually
impaired children and its effect

6 ETF CAT FREITAHEARRIZITHIEN

i T2 i TR B BT R R AR BLAE B NN R
M Elf&zZ L, BMbAT “Iiaeizie” 5 “FBE” BXTE
BOR . MR —FTINTERIE &, ATTHREE &k g B A1
FIWT H s AR, B CAT [RUBIFAEH AR
( Consensus Assessment Technique ) FJERE . il #5i
A EIE AN 22 M RS, 1 M BR IR X7 1E
TEAMRESAES S, AW RANERRL, S
WL CAT [RUBIFAG B AR AT . AT W)
9 PP S AT e, PSS B T SR N Be e
(Implicit Theory ) WF5E Y ZHE, 76 PRAFF
EW] CAT PHASHARG RIS HIVEE, FEH TS
FWHBUET | ZARBREEEA Z R g T ZE 0 )
PR SR S B AE S SO R PR PR o DRI I | 220
F UL SRR 7 E Al A b R UEAT DAY,

SCE T SR CAT [REIPAREE AR ST 814K



260 1 %

T

202342 A

PP, CAT FiARERFEE RS 0.7 YU EP, S
il RAT B P2 T B 2D A NPEAY R AR
PR PR U 2 AT 7 AN

SRR FEF AL RS BUEE i M EHR
HFHAE M K%

SEEG AL . BEHLITE 6 £H il L gl A FE X BE
H oA 5B ICEL Y E SR

VEMAERE . MG Ty, BRAREE  TEME . S
BRI A

ST AR . CAT TRANAT r4E 5 Ze vt ) (A1
%), DhRE (HR . TEW) FISEE (W, Rk ) F
17, iIEE AR EEN N LR, XaG BIEATE 3C
DIz i pe i R B R T FT 4 L bk 10 £
HIER A, FIRTE 11~20 %, PEMIEIR 1 1,
PEA AR 6 4L A B ROt 07 i 5 Scif e, Hop—
HIEIE S SCE N ETE S, 5 4 EE N IE S84t

Bo B ABGRE IS - Ty, BN E AHE
AR | SEIG AR RIS SE AR , AN PESr B
TR 7E 34380 LN o B A BR B W E R 4 BITE H X
TR A PR 2 A R P O B AR (M ]
%) PEATHRARIE . AL DT WEMTRE | OG ULRE Rk
BPEsr (W 6—7).

SLERAE A PEAGEAE T spss17.0 #4740, B
Fopras R, BB HE KMO EHh
0.829; Bartlett k¥ i 46 & & £~ 0.000; 15 &
Cronbach'alpha 244 0.859, SLI 4450 J3 {5 B 2414
5, UARHEHE TSRO BEAR . ME e B, Al
A EIEIE KA M EHRASrm FEEss 2E r M
P . FEBRIRSC YR 2.37 435 7R Yy
15 2.52 415 FEXTGINFNE I P 2.66 435 TEE]
TEH 9 LR 1.2 45 FE2F 2Rk PR 2.38
o%e AR 2ZEEI R EHER BEKY (W 2),

v | BA | mANE | A8 |
EXZ > eV HE= N
s TN TEW
sz | S| ey BRI, BUBLL BT
BA .
- 45665 =R
A N
, =ANE | |
e BN N geg) | A2

K6 BORIPAL S IR
Fig.6 Experimental model for effect evaluation

K7 NN S8 B

Fig.7 Experiment site of cognitive evaluation

F2 MUREBEEMEEZINIMNIENES S THRIEER ( /=50)
Tab.2 Evaluation scores and paired T-test results of visual and tactile graphicson learning cognition of blind children

TN 4L H—IKF M {H HIKFEMAE M 2= oA T df P

FRAR PR SC 5.02+2.36 7.38+1.86 2.36+1.24%** —13.442 49 0.000
A HE 4.88+2.47 7.40£2.04 2.5242 06*** —-8.639 49 0.000
T W 4.26+2.48 6.92+2.05 2.66£2.16%** —8.696 49 0.000
ESUl:S 6.16+2.87 7.3622.37 1.20+3.26** —2.605 49 0.012
AR 5.30+2.58 7.68£1.37 2.38%1.41%** -11.913 49 0.000

. *P<0.05; **P<0.01; ***P<0.001,



Haats A

TRAE, A% PR JLE fl 0058 Rl DA DB BB 5

261

A RBUNGL, L E Rl I AR M
KGRI T H SO M K&, BaEIERE R %
A R L B X PR SCHY 2 ST IR, JEHIE R R HY
PRI T2 A0 i o W, [ AR B =7 ~J v i) B A
FE . BRI OBRIEM SRR . FEANRTIRT, &
SR E NS R RN X MR 4 ATk T
ALY D 28852, O A ELREARAT T 2 A Ml 5L A A

AN
PAgye]
7 H%5iE

HIF 5T 49 B SR 2 A A s L 3 2 > R PR A 0 )1 5
) 250 T B, HOR F AR AL T k4 1 bk
A TR RIS JE) R TTRE . AR TARAS . B S
FTHIERMEET Bokid, W T HBARGHIN A
JE e S8, HA 5 WA FER R, R RHA
HAEHEME . WA E TSRS, 3T CAT
T SR A B AR Y A S 5030 B % SR i — E R |
P A LB 2 o o 3 e i BE 3 T AR A R (S B )
RO EE . ELOLE FER R, DL AL b A TXF 2R Bt S
T REME

2021 4 7 HESBEAE T IUH” FREE AR A
e SR s sk L D AE S HE LR = 5k
HERME ST HNE . hpEEREK, 54558, #F
WL ERIEE . BT BT . SCAb Rk T
T A R 2L [T 28 I E R TR
HSORTEARAT 3R (2021—2025 4F ) R HI R
FHFFESCT A | HeE 4l T A HF AR
o SO AL T 2022 4R A E 2 R R AT AR
THA, g E AR 5 1 ) AR ik R
EH RS, M E ANRAE T — 4 5 D AR 5
X, W T —8 TR 2w, FTF T — B AR
ZI7s

Bk
(1 fRdE ZARRESESORIML. KU IR SR H R
2015

XU Jia. Artistic Sensation Seeking[M]. Changsha: Hu-
nan Fine Arts Publishing House, 2015.

(21 ZA3, BT, N2 o 2 B 8 A e bR
[CH B tTEeEOHEERSW——0HE
B BR A A 224 HEIR, 2017: 566-567.

[3] LI Cai-wen, XUAN Yu-ming, FU Xiao-lan. Indicators
for Reflecting Multisensory Integration[C]// The 20"
National Academic Conference on Psychology: Sum-
mary Set of Psychology and National Mental Health.
Chongging, 2017: 566-567.

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

RAERE, B ERFE. BB BOLEEE . OB
21, 2005, 13(4): 406-412.
WU Jian-hui, LUO Yue-jia Cross-Modal Reorganiza-
tion in the Blind[J]. Advances in Psychological Science,
2005, 13(4): 406-412.
GOLDREICH D, KANICS | M. Tactile Acuity is En-
hanced in Blindness[J]. The Journal of Neuroscience:
the Official Journal of the Society for Neuroscience,
2003, 23(8): 3439-3445.
BURTON H, SNYDER A Z, DIAMOND J B, et 4.
Adaptive Changes in Early and Late Blind: A FMRI
Study of Verb Generation to Heard Noung[J]. Journal of
Neurophysiology, 2002, 88(6): 3359-3371.
PIETRINI P, FUREY M L, RICCIARDI E, et a. Beyond
Sensory Images: Object-Based Representation in the
Human Ventral Pathway[J]. Proceedings of the National
Academy of Sciences of the United States of America,
2004, 101(15): 5658-5663.
GIZEWSKI E R, GASSER T, DE GREIFF A, et a.
Cross-Modal Plasticity for Sensory and Motor Activa-
tion Patterns in Blind Subjects[J]. Neurolmage, 2003,
19(3): 968-975.
COHEN L G, CELNIK P, PASCUAL-LEONE A, et al.
Functional Relevance of Cross-Modal Plasticity in Blind
Humans[J]. Nature, 1997, 389(6647): 180-183.
T BTN AL B B AR LB R TR
[D]. HEAk: J7 VYUl R, 2018.
ZHANG Ning-xin. Research on Books Design of Visu-
ally Impaired Children Based on Cognitive Psychol-
ogy[D]. Guilin: Guangxi Normal University, 2018.
SRE, XUEESE. R R fih v K] ) IF 5 ]
WEoR[d. HERRELE, 2014(3): 24-29.
ZHANG Lei, LIU Jian-ying. The Development and Ap-
plication of Tactile Maps for Visually Impaired Students
in Schools for the Blind[J]. Chinese Journal of Special
Education, 2014(3): 24-29.
sk, b EE E AR5 EDE A Bt O R IR R (]
He4ffi, 2019(4): 112-115.
YANG Lu. Research on the Design of Cognitive
Graphic Touch Book for Chinese Blind Children[J]. Art
& Design, 2019(4): 112-115.
PR, tpitg, (Rl EDE BT e B 6 ) BR
PRUERIBIFRI[). ARiERLE, 2018(7): 166-1609.
LUO Yi-min, YANG Shi-feng. The Development of Na-
tional Standards on Tactile Graphic Design Guide and
Illustration[J]. Standard Science, 2018(7): 166-169.
D'ANGIULLI A, KENNEDY JM, HELLER M A. Blind
Children Recognizing Tactile Pictures Respond Like
Sighted Children Given Guidance in Exploration[J]. Scan-
dinavian Journal of Psychology, 1998, 39(3): 187- 190.

( %55 335 11 )



