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£F Matlab 5 VC BN AERE R
it SR

BRoE EWH T W (LT LARF FRELAESFAH HT AN 310014)

H 2. BARAAKLFFLRAER, REBAEFEBEEGE 2.8%, BN RITRETARF D EA
EERFI R IR, TR EAR AN EACE T R, A BALE B A AN R, R
W FZRRA R, 0T T BANAREERR, ZARMEFSHAA VC T4 MFC A& Matlab )
Psychophysics Toolbox 52 ALY a4 43k, i@ id SQL Server # 5 ) & KE Fie T L HiE, F
B, A TR SR F EAA A SR T TER, B4R mAT Vedio Switcher # 474
HAIE T a3, RAAZEREFRA, KA RGRTIEE, 460 LHNAY e & 0942k I6 R T
Z,

X498 B, Ak d; Matlab; VC++; &7

Design and lmplementation‘ of Amblyopia Visual Functions Examination System Based on

Hybrid Programming Between Matlab and VC
CHEN Hong, WANG Li-Ping, JANG Bo (Institute of Intelligent Information Processing, Zhejiang University of

Technology, Hangzhou 310014, China)

Abstract: Amblyopiaisa developmental disorder of the visual system. There are about 2.8% of people in China who
have amblyopic disease. The examinations of visual functions for amblyopia can help doctors make better
treatment for patients. In this paper, a system with a psychophysics method is introduced to examine
different visual functions of amblyopia. For the software system, MFC is used in the User'interface and the
overall framework. The Psychophysics Toolbox based on Matlab is adopted to realize the model of visual
functions examination. SQL Server is used to generate back-end=database. Meanwhile, a hybrid
programming system between VC++ and Matlab is adopted to combine the entire system into one. For the
hardware of the system, a Vedio-Switcher«is used to improve the display accuracy to meet the special
requirements of the vision test. The results show that this system has good stability and can meet the needs
of visual functions examination for amblyopia.

K eywor ds: amblyopia; visua functions examination; matlab; VC++; hybrid programming

1 351§ RBFS, NHMALERSERRE, NTFZE
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BT S INREAC B—RR A BAETRIG B EH
DIEYEFNER, BEERENEREEN. EH,
Bir&HR, THEE, CEYEFRENEL, R
xR, BEiMzA TR ENE, AEar R
YEFICER R L UEFIEFZ DR, HFEALH
ARAMMCREELER, EENEERIINEER
TR BERFFERICEZ 524,

AR BT ENR B AR BIER SRS REZH
REAMRIRIBOR, BELERNE, RITHEIR T —
MEF R SARNNERER S,

A EES TN

RARFAFF RIS T R B g AR - BoR 4l

T

1) Psychophysics Toolbox3! -

Psychophysics Toolbox 2 1997 % Pelli Z A
T Matlab %ﬁﬁ‘%ﬁ%ﬁé’ﬂf%«kﬁﬁﬂ%i%ﬁ%ﬁ/bﬁ
FAIEEFRITHNIRGE., EASEERIES
( Matlab ) S E ~EMF 2 [EiRHIEFTEESHA
N %0, Psychophysics Toolbox f%: >384 244
N BRI AR AL MEE RS, WEEARE
HEFZ U BHRB VN EN I, 2B TRR
DESLERFT A,

2) Matlab 5 Visual C++E& %R

Matlab ;2 MathWorks A 5] H s 404, ©
BEEIT. 8. ESABESESHRENEETT
HERFIMMERTE—E, FIREARETERF
F Matlab f#R[E)RE, #KE R TRIZFHRMNIIZN

H, RE Matlab HEECHESARTRTHE, 5

Visual C++mH11) MFC FERIRARLL , [EEE AL
BRNER, SEEMAGTs 75 Matlabs.2 USHRA
KZRiEsE T IIAY Matlab CiE=# 1. Matlab C++
%7 . MatlabCOMBuilder 1 Matcom &2 W
X, {$15 Matlab 5 C/C++EASHEM A TEE, A
A PAXNIEENTE XK, e APNERERENFE,

3) Video Switcher!4l

BRTEBMNEFRIEM 3 1 8 iy DAC, &1
DAC =4 256(28) N8 EZ 3!, Btk Xt &/ MEH
0.78 % o AT ABRT/NGES #H BIFT bE B T LUK F)
0.15% , I g EN TN ERAEHER,, Video
Switcher 1F2 FRIR# X —BFEmEITANR . ©

WITEE TR HA . B/ 8 i DAC #iE, 7~
AN EeEsmt, BEeE~NREREE, [
B, FJF%k DAC BiEfi A Video Switcher, {1543
H5mEBRREL, KRSE Matlab 725254 IX 5]
Video Swithcher 3 NI ERS, EALDIBE(E B E
B

3 EZERITAZE
3.1 HEHIRE 3
ARGIAELRH I VC6.0 B FE T, @it
MFC 5& KF B AR LRI T A2 O, MThESAs 48k
EidET Matlab7.0 (i Psych Toolbox2.5 &tz
U, SE%HEMS SQL Server2000 £3EE, VC++
EEMNELERFS SQL Server2000 &3F ADO
( ActiveX Data Object ) FARM TERE, WE 1K
R T RGBT IR,

HARE VORI |

Matluls €4 4= I ADO
campler
I
=i
¢ IMallalb7 0} SOL Server |
I'sych Toal b - J_ -
HiF bk
HHIER

A 1 ARG R ETETER
3
TN BRI, WARGHEHINE
(ZERETHL)EBHENER,
1) E=HIXHA Intel +windows xp ERAIIZFTIA
B, A 7RI HAREY R #1E , KB 9600GT #%/0r
512M EFHNENMEAVIMES B in. ERI 7N
# Video-Switcher, TRFERMEF+3IV B
BFY PCI #1E,
2) AT CRT Br#4tk LCD Bt E BT NAE
", WEES. B¥EXL. RERERSEMLS, MA
MEFRENBHRRENE BT, KRG T RE
K 19 <. 1600 x 1200 S/ RFI4EF CRT B/~
2, BREH=EEHN 46cd/m2, h 7RI B REIE
ENTEHS VA FESHE&M—E, TENERSH
Gamma SHHA TR E. A TREEFR=ENEE,
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TR RPNE RS> (8N Video Switcher #7040
E5&i, AEsSBENKERES,
3.2 BThEE

RIELRFBE, ARG TN AN EIERA
A PAEEERR,

1) AR SEREENNIMESR . WK,
TR ST« BRI L IR L BUBE L TR E
WHRIZ BB A -

@ M HhF (Optotype Acuity ) 2% LI 1146
BTk ARGXHENBAKN B FURAR, W
FREVEOT R BAOE N EA 5% (GB 11533-1989 )
BEATIRITEG,

@ AR5 ( Grating Acuity ) 2B EERE
N RENEEFE, FBIMELNRENT @4
WAZIRIKITH R FE M B ZH AN E RS, O
NEH SR MBHARGED, KRGERAFAR
{E AU — HAH @4 PRt ( Gabor ) M7
B o

@ &R S ( Vernier Acuity ) 2463 ABRFTAS
DTREBEVETNES, B—THBEN. BEXA—
HEF —ERBENBELEHEAR Y. h TRRE
RER M IRERNGE R IR MRS E N R, KRS
XA ERN G AL REIIEEE,

@ 305Xt 8 E (Edge Contrast Sensi-
tivity) KM A BRI EE BB EIEE, REX B g
BENEBX L ESERNERIEDRIBIO,

B 7RISR E (Stereopsis Acuity)#& A BR 37
RONTETNRE, A 7 B I BR T A A 25 Mo 7= 4 A2 4R

W, RGRBAEMYLA “Circles” MRt “FIE

LSRR JEVE T A 25 P S 005

© MWERzsha A ( Bi‘nocular' Motion ) 43 IS AR
O FEMEIURMEREIMNZ B, RIBWAER
KIIE ZZIB BN IE 2 e, KBRS, FIEZARNEIAE
BRI R

2) APEERNHTRNA R AEBHTER.
CRMRTF. WERAEAANEENRENERELE
Ricx#trEmE, HENHEREHTREMM R SR
PR E, BEA A RIS IhEE o AN #HT74e
EHAEREHTEN, HEELNEIRETOMT. W
Fo

WINGEICE R GAITHRERRIR I E 2 Ao
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el o) L £

et HApe
I

paEs | wesEe
3 3 e
AR I HEIRE:
al (R |a]| &% |3
A A A i % &
Z = - éi& = 33 #
E’ 'i' q' EJ.':. H ? B i ﬁ &
g E Ell==|| i w2 & ¥
F 4 =l IR -] -3 > = || & m
sl |E 5153 gl la(ln] &
EVVE[[E]] g/|8]]|z2 FAREIE I
- . — E I%" E. [ir] il ; 11
2 E o

B2 Myt &5t

3.3 BRNE
HENESCEMEFEEL A2 —, HEXA
50 % FISLLS R BB B R B ORI (ER L, KRG
TR B 380 BRI 452K R R 527 T T = X R R B 1
I—%%k, FR—E/N—F. RMEZT 6 MEHT/E
ZRNE, B 4 MEITHRIBERN U EEEHR
WELER, BNLWIRRIFIEETIMERESE,
BRI E AW F AR RS .
P(X)*=05 Q)
R, BEMMeELIE AN IEHIEEN 79.47% .
4 REXATR
4.1\Matlab 5 VC R& %R LI
- H 7 LI VC++5 Matlab FNAREIFF LIS
TheERE, RAESKFK A VC++EH Matlab *.m E& %
GIEEHIENZSEEEE (DLL) F5=0, 18 Matlab 11+
FIL 1A B ThERAR R & Al B MFC BIAEZRAR /T 9, b7
A H SS7E Matlab FEEFF| A mee A< C/C++
ke, BEKASLIMAIL I S IhEEE R Visiontest.
m X 4R 4 A libvisiontest.h. libvisiontest.dll.
libvisiontest.lib.3 . 7F MFC 82 HELR 7 T2
AN E S, RERFARERITAE VC++E2 7
FiE B Matlab 12t 1140 & Thee iR O ki,
1) Matlab J§H C/C++4RiEst 77k
>> mbuild -setup (ECEZRF=R)
Please choose your

compiler for building

standalone MATLAB applications:
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Would you like mbuild to locate installed
compilers [y]/n?
Select a compiler:
[1] Lec C version 2.4 in C:\MATLAB701\
sys\lcc
[2] Microsoft Visual C/C++ version 6.0 in
C:\Program Files\Microsoft Visual Studio
[0] None
Compiler:2
mcc -W lib:libVisiontest -T link:lib visiontest.m
(GRIFERSIHERA libvisiontest.dll FIENASTEEFERAEE
L)
2) 7 VC thiff B Matlab ¥ 5%: + =
{ libVisiontestInitialize(); //DLL ‘FJJ!Z ' 4
pArrayln= Nu!‘l, \/7‘@/\%& A
pArrayOut“—-"l;luu;
mixVisiontest(NumO, & pArrayOut, Numl, &
pArrayOut);
/%8 BYRIEA ALH Matlab #8563 O R0/

libVisiontestTerminate(); //% 1t DLL
B}
4.2 BRIEAANEI
T ARFEHINENRHRE, FENHERRE
BEATHIA . N FIIRAE Matlab ARERAISIH,
DU B R gEER RS
{gamma=2.1; %i%E TR Gammaf@
Iut=|inspace(0,1,256)'."(1/ga\r‘n€na)2*[1‘1 1]*
N $ "
255; . \
\ B . .
‘%FIFH Gamma BEEERNE
window=Screen(whichScreen,'OpenWindow',[],[],
32);
oldlut=Screen(window,'SetClut',lut);
HITR TR

% ¥T /& Vedio

%7/ Psychophysics Toolbox i
switchColorCard(‘gray',window);
Swutcher
switchColorCard(1,window); %% 4 Vedio

Swutcher

-

. « IRz Vedio Switcher 1

Screen(‘CloseAll"); % > 4] Psychophysics

Toolbox 1EH

}
4.3 AR EINEELI AT E

1) RN ERREIE S Gabor B, FIH
THSHBLNIEZICHSEIL, HCREEARAD:

{[x,y]=meshgrid(linspace(-radius,radius,imgsize)

gaush=exp(-(x.~2+y.”~2)/( ra\iuYZ)); %_ ST
ETEI;EQ . y - v
grating=sin(‘*p|":s#*(a*x+5$y));
‘ -
il \ 9
4 g}atihg=(gaush.*grating)*c; %Gabor El%,c A XLt
I3

% 4 IEZE

2) WAWEHBEN B 4B E&NEEX
tEEEMSENERIEARBY, LRARBUT.

{[x,y]=meshgrid(linspace(-radius,radius,imgsize)
);

gaush=exp(-(x.~2+y.~2)/( radius/2)); % _# 54

step=y./y+1; W _#EX L EREE R

edge=(gaush.*step)*c; %323 5 3 b B A R R
L\

...... } \

!SﬁM§$ﬁ&*m%m}ﬂﬂ%loﬁ$,
j‘cﬁwbjj\‘ TN R T A R IR IR ERE E
BTG S Fe o

L) R

S
B3 = R AR R
(T# % 48 )
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5 ZRiE

AXE N AEANSI RN, BT
Matlab 5 VC /B &4TE, WLl TR ST ERN
LHASBUAINERE RS, Bz OEYEFN
HRMES %, FEEEHABBETSREEERZIR,
RIFECHHIM EREEEBENEER, BT, It
ARG EAATIBR =R ERH TR, TEABNE
ENThEENIEX BEM R THIBOREs Thrinl A
x, RENREEYT, e SUNINER TR
HIRREE. 55 HEBRISI I ARG RENEIRE
Tt KR, TEEE MM HRETT SR,

SE 3K
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5 7 sTHA ) £ GB 11533 - 1989, Pk AR, 3 Ao
T AR, Ao R E AR R AE, 1989,

6 hAa4T MRS R E KA AT AL AL
69314k R 6% 4%, 1983,3(8):92 — 95.

7RG MBI 69 Gabor R AL 69 AT 5T
PR, AR5, 1993,9(3):172 - 176.

8 Klein SA, Casson E, Carney T. Vernier acuity as line
and dipole detection. Vision Research, 1990,30(11):
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11 # R, FBC A AT E Ak, 1998,

12 %) 4 #5il Matlab 35 CICHR A At 7k
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