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Abstract

With the development of medical image facilities and techniques the improvement of
image processing, the medical image technology has developed quickly, which enforces the
advancement of diagnoses and therapy. This paper has designed and implemented the platform
of retinal image processing in order to provide researchers with a platform for the arithmetic
communication and improve retinal image processing system software development efficiency.

In this paper, some relevant researches have been done about the retinal images processing
platform, including algorithm and framework. Retinal image processing algorithms have been
researched and implemented, including optic disk localization, lesions detecting, luminosity and
contrast normalization in retinal images, retinal image blood vessel extraction, retinal image
mosaicing. Detailed analysis has been done about design of the platform, including the analysis
of requirement, the application framework, the module of function, using OOD and design
pattern. Finally, the retina image processing platform has been implemented. And then the
prototype system of retinal images processing with patient diagnose information management
function for ophthalmologists has been developed, using Visual C++, ACCESS database and
the technology of ADO.

This retinal image processing platform which has been developed has workability, and the
prototype system of the retinal image processing platform which has been implemented can be

a favorable assistant tool for ophthalmologists.

Keywords: Retinal image; Image processing platform; Software development; Database
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THUBHEREBENBRE, 0<inmax <255, EERHNHETERWEL-FR,
LA HRS M o Minmax W ANERGHEEE. 258, AXXR. G, BEEH
inmax 2} AIEX195. 135, 95, a 4F/E0.2. 0.2, 0.25, HATHARK BT MR WE 2457w,

. X
nmax @UFREE  ()SHREATEHREER
B 2-3 Birel B AT A B 2-4 RERYHRR
Fig2-3 Expected function for brightness adjustm Fig2-4 Result of brightness adjustment

2.3.2 BRI

FEXEM S WIRIZ AT, FEIF RGNS RIS EE S WD H T YRR
REFOXSH. ZCETHEENR, G, BEMFEERELIFER, HL, 0, oXER,
HERA ™ T

L=(R*+G*+BY)/
6 = Arctan(G/R) (2.10)
@ = Arccos(B/ L)
AP LRRBENRE, OMpRTFEHNER, AL N—EEN, 0MpTURFREZ
EETHEE. UL, 6, o MRERE, SUPHFIRAT B/NER 2453 RBPHEA R 2%
PR 5 RIFTEEYE S WEAT T ¥ P 1R A

(a) B/PDEEE AR

BANEENRBMMD)R—F LS KB BEAME, SHmNMEEHRER,.
Rys v R,, RE#HRE e HBR. TR MB/IERILREICHANTER X 2
Ao R, KARENKRUAHE X 53%mEBR. R, - R ZEMES, 5W/ RiE

9
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HETFH—K. X FRZEMEETRRA:

X -R|=y(X-R)"(X-R,) @.11)
H(X-R) BR(X-R)MEE, didbn e R/ MERSHREEHD,(X)A:
D,(X)=(X~-R) (X -R,) 2.12)

BT EERENEES U MNERPIRIHR, FrUERRL—ZXEHE, HEE
EEESBRETEENNE. ZXUL. 0. o AFERE, THEBEMMBINE R
B MER,, MR,y WIERQA2RYILRRELE D).

(b)BP #HZ2 M 4%

N T #4245 (Artifcial Neural NetWorks, ANN), FiffF#&FM4&ENN), &4 AKEE
BRI W A E TR AR, CE AN EMRER “F3)" KRAZEN
MIER, FEEELE, BRIRH. EREHSNHEET EHMATR. RERFEEH
2 %% BP(Error Back Propagation Neural Network), ‘& & —F 8t 5 2 4 % i) A\ o
EEA T MHHT BARNHARNE . 7£31T BP MENE IR —BRANEHER. TN
P2 A BOBTE BR 3 MR E U R IERE A H HRETHRAAR—EH L
0. ¢ MEMENEIERE, BIBTRULRIGEIREPHAEER, REMABHETN
% 3. BEEMZTAMEH 100 BLEMSITAE0N 1. BUERECNEY RS, #
HEN 0.3, SRS BT SRR
2.3.2 BES B EHIA

TE X0 90 R BB AT VT BT, BARTTIR B A K A, ER TR AX
PR TR W K BB FI5R. A, FEFITEES WY MAE RN R T RS XX
WX SRR . 23R, RERAMKEE A EHFE B ENRERREN
BRSNS, FEHREEMNL% TEESBYE—MNIEALTYHENRERL,
Bih%iEw. BFXEE, TLGEE—MRMBEA S FRENRLER, K5
RIH BRI REE ST, REEEDT:

StE TV R MBS W LR S x, X" (x) R x ARLEIM x M K/
w0, FMEg Mg, PHRAEONMBRENRM ks Ky THIRTS g >
g IRUE, D, .. REBAENB/MENZE, BAEW"(x) @OPRIRK. &b
{Egmz N gmmﬂuiﬁijﬁ]:

Dmaxmin
Bmwr = Bmat T X K max (2.13)
&nin2 = Eminl __—Z——kain (214)

W™ (x) & O FHFERKBMEDH A
_ 1 Emax 1

B = x ) g
£=8max2

xﬂ

8=Lmx2

Emac)

(2.15)



AR R BRI IEH LR

_ 1 &min2
Emin = Zounst X Zg (2.16)
8=&min
2 T
8=8min2
EX: D=§max = &nmin (2.17)

REBMED,, ZD2D;, FEHMAx KB EEE[S o & nea ] TEEAE, HHAZ
RREHS WY, EUAE B AR PERT 15x15 KAMED, k,,, =075, k,, =0.5,
X R. G. B 1D, 43718 15+ 30 15. BMMFEWE 2-5 i, HPBARFER, K
BEQARERFIRUER, ABRRETHNUBHRNSE R aXRETUE S,
A HT7 BT VB SRR H B v 2 Wby, (B R TEERRPR LRSS, BB R WY
REERI A0, BENE, RPXLERMEERNSHSESEE S BYHREIETEE. L
JE VT A I 3 4R 30 B A AR RS 7 R B A R AR SR S R

(a) EHB/MERRMSER (b)EH BP HEMSHRIER
2-5 B UYRMER
Fig2-5 The result of lesions detecting
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A 1R P 15 38 1 & AR JRaRt

3 RBERLET & REEREH

HE 4 (Framework) R BN B2 R AT ER R, RN —HGH 1 R FF b
BT E, RABREATREEHONAETR, E—BFA BT —LRRRERLE
MABRAXFE, 2EXEARRRAAENE A R0KETETE ™, FRE
JUERATERMET RIHER (Design Pattern) ™! BB %, RANIVITHER KON
PR R AL BF & RITPK MGH51 R, X6 8B RERET R, NMBHTBE
by 6 BB R A R ) ) BB B 7 %, R R A A DL B B R A B T R R O, S
UML ' # TFE Bt AR

3.1 EAGHRAMEXEA
311 AEANKREIRAZ

H X R A AR MRS iR P ERFENFEIR SO EREERTRER,
HERZTRARMEAANRNBRBEG X CRFERNRER FEHR) FHF
AT ORBZ R, WREE, FREZLEEYOEFE, LENHSBRTHRSE
FRINE, (EAREMERMBRAL. XAT LUME RGBS W B, R SR E
Y RHEAEXR RN ERES.

3.1.2 &itER

BIHEARBAERMF R R UEFHINA, TERTHIRERBENRART,
EEERE RN RE, ABARERERRRT OTEGTE) NIRRT EHES BR),
BRI TES EE R PR — YR,

B RAREATLUHER P BRARHEWL, HEBENF S RBRN RS,
HTERRERRLETRENERE, BERBMEZAMRERS, IHHEZANER.

Erich Gamma % AR & it A KM R AN AR RSB =R IR, SHRATH
B, BEHLT, HRANETHRNSZEATRY, RTNATFEOREXREFNEY
W O BERN 23 AR SRIR: MR T HA, ERSBER, T FEE
K, BB, BAER, EREHEA, HFEERX, A8, KR, IER, F
ok, REER, RHREEK, GO, BEREN, BRBER, PAEERK, &
BREA, MEEEA, REEK, HRERX, BRTEES, REER.

FEERAAMERR BRES QR EAEMARR. BRRHRIERH “OA
A7 RRWT 235, R, TR 23 MEABLTEMTARTAERNERS, KBRE
ZHHHER. B, ZOARRITERT, #NRBNEARERR, FR—FREN
HEHR, EREREAREGTR, UWEARN—INERHEHE,




BEEILKFREFLERL

3.1.3 Z—E#EES (UML)

UML 2—#EAMAEREES, TR HAERNG S TANRRHTE
. EREF ROARB A B UML A FHE R #TRR. EFKHHR,
LA I B R 3R P R, R REBRDEB SN A B RILThRE B K. A B &
% A UML 5B AR R0 1) B B S RPLEIE REZ BIAHE X R £ RIPTK
FRF, #H UML #RFEERTHRAR.

3.2 RIPTK Hii&it Bir

it FRAFRTE, LR E SR AN E RN 80T, DRELEE AN FE R
B#x. RIPTK \—FFEAHH, BEZEKRUTILA &R NB0TH AR

1. —MFENEEFE

MR R R R SRR, AV P RIRS ORI BT B, AT
DB —RIMEANEEN ZNA S, WE—ANMRANFNEERE MM BT
HIERES, RTFRMBEE, BAFRERITRERTUSERIIRPR. hike T Kt
Rk, BUFANS5ENIRABAITR. WRASRWE, 8O TERFFENRE. 2
FUL%R, FEAURBRGLETE, RitBA—MHRRORGTTRTFS.

2. F—HHRIERAR

FRREF RO, A—AR—HFEES, WOARXEZEARAEL R, o
PUFEBAF R BRE—ANE— KBk, 7 RIPTK MEERSEES, S—FKAEENR
U o

3. ARKER

RIPTK 2% [THANMNERGEBEIERM, RRETE-HETAANEE, T
kK4, RBROTHE. ZEORHENRELT BN RPTK, FRILEFE-ITBRD
RIAAR

4. BIFHB AN

AR, RAARARRGF RN — S A TERRFHNBHEEYE, FE6F
MEERBREME, FFEPHEERARIFNBHEL,

3.3 RIPTK HIEXR 941
VB GBS EES, SHEERHERST, BN RE R R T & i
2 EEIGHEEE:

1. nfTaB R dLHERTR, WLAEMARIIT R MEE G- B EIRNE
ik b, #—FHOMAEEEE.

2, AR ROAMBERGAETENERE, TLOE. RERETHME
BEAB ALK R T,




AL B B RS E T 6 EARAE K

FaFEX A EERRBELMBETTRE. WHERNAPR AR, IRME
AERRTEE KAV R E GAC K, BRZK M BB LR R A )
6, B —ERE BRGNS HETEARFTEE —MKETRF ST LEM
FHEZSA A CHNEEZNA SRR EE, HEFNEEESCANEERLE, &
HHFER B HIREER USSR, BRI RE W BEMMHRR. —FRREHEN
FFEE, e RE—ENRREIERMZ—MHEFNEX: H—HEERERHIETT
5E, AECENHEERYSEER. A8, WEHEMRGNNARE.

B, % RPTT ®it, —HEEEZERAFETRAREHE—ERKIFRFBK
8, EITTLREEAERRY SR, FEERRGRETEP, HLUEY
FrRERUERM, FoTLUBE AR HRGERRZERFONA; H—HE, EARME
ERUE—EREN. RO SAKN. HRELEMOUNERGLBRNARSE. hit, £
REFERERUABIANAMNBRGLER %, ERFERA—ENANZERITIE,
EIRBHE A PR B GBI EF T U T — S Mk .

mERHRRIZAMBEEREET S HMNERNMER, RERA T HENT &1
EHHEEESRNES, LER—IMUNBEEGLERYE. FERTHREZRERORIS
5EHN R AUR AL & MER A PR RERNIIEE.

3.4 RIPTK H95 F4EZR %t

NRER T, FERIEKGFEEBAPNAAENRR, BHATRMERK.
ARBERENH P REAR, BERBREAR. FFUREEEEE, FiRitR—1 5%
TG RENR TR, LEWROUMRERLE LS RNAERRS LA R
HER, BIMBRRORAPUERSTIHE, XL 6 B RRTMUUCHEEF R E R4t —
MG, BAEZTHREN—ENAFRERE- I HBTR. XEMNAFRES
HEFRERLERN, NAFRELEERAFEHELNEE, £8HACHEMNELA
MNAHEE, BLRAYET—REAEE (EAELE, BESE%) LR ME
BB — LN A . TR TREBET R E N ERW LB, bR E LB —-EnER,
RBHRENHIERF.

FENRERNEHME 3-1 Fin, B1MBRIAARISWT:

. KEHZE: TEARANRERFEFRAP. FEREEEIEREABR/L
Hrp—REAM, BRAMNEE, RELTHR. LR, REH. BREESE. vEE
RBEDRRRYK, AT ENARENEER ISR,

2. FENARER: TEARNNRNAEEFRAF. REMNR, KEEHEHT
w MR BR R R B AR KB B, TR EMR IR — L ERE T XAMNAFMEE R
BHEZ. IR RRERGTRILY, B TEHEGRIBGEERS, FRETLLEAR
FERGRRCELET EREGR D EIHE, BEASRNDERIMR. MR ZAFRR—
MR MLE RPN BAY, T LMEENRAEEMARERES, EFRT BENA

15



BHRELRKFHEFHERL

HiEmARN, HEETANBERELETS.

3. MAE: XEARMREXNATEE. BTXEAFESHERERKEEL
WEANA, AHEELEMHREENRESHERE. X TZERBITZ A bI1E
HHEFARI R E, hEescALm, Y RIAMREREERS, HBELETHKES
HIEWI ST, FIT —EEER IR,

REFE
GRUHMRE G

T

o &1 R R ik 2
RO B R HE)

A

By H &R

e REH N W A =

ERHER
GREUGE A B BRAERE)

iR H N R N 2R
|

Bl 3-1 FEMAER
Fig 3-1 The application framework of RIPTK platform

ETUEEE, & RPTK HBRFRNER, HERT WA 3-1 Firt=1EK. X
FEfRISY, EHEMANERGLCETEH T — N ERERIIER, hAEDRERRE S
FrR BRI IFR TAEBE T 20t

3.5 RIPTK Ihgéf=iR o 47

SHF—AMREFEMAR, LHETNAMNERMNE, TEZEHSHONAERY
R EREN SRR, LREFRTE SRR BERIDIREER. 8/ TR R LI
EMNEE, IANRRRZ BRI, NEMES, WMERM—AEH. 41,
SRR RAR, 28 LRMMT, EFSEET R BIRMNAERNERMZ L,
it RIPTK M EBEHRERSHUTIAMES: BERARLER, BRERLERR,
REEEER, PRNAHZEEERR, W 3-2 FUR:

BRI AGEER: ERE T BESRIRR S REDIEE, AT LR R GRS
S AT ERFOF, RERES STH LFTHATRLR S R F I

EREEAEER: REMMNREGOEEREE. MOETRER, WHE. HE
AW EAE.

KEHEER: FERUEUNBEGEENEATE, MEXZE. LXK, [
B, BROE. BEELEFHEER.

o] B E AR RO MR G RN EEE, mUPRE R, &

16



AR R A 1R AL R & BARAE Rkt

& BHE MERNE, E-REFEREREENE.

u BHRH NI L
i

it

L BB

it

B

¥

" e o (] R ML A 3L &30

3-2 ThEEMRIRIE
Fig 3-2 The chart of function module

3.6 LARITSFAMEKBRE

T L T B AR SR AN T BEAR SR B B v 55 20T AT B R QT R T 1) X R A K
LR R W HE K (Design Pattern) Xt ¥ M IR B B AL B F TR 5 R iR
ZFEHERETR, TUNAFTEAFI T ZFERRT B, FEAE: (D). 1T
THEGRLERERONE—: ). MTHBEEFRXENAEENHEE, THAERE
MR (3, W EREFRERTE. REQHTUNERGLEERGFR.

3.6.1 BN BEEEONE—

T EGEERAENEOL—, AXREBTHSR I (Abstract Class) I 2L E R HK, K
ERTFREXG—BGLERERORIINN. KOGANBLX L FRIATRERZE
A, #AESRYER, EARNTREEAR-IRELHL MR ERERRTF,
REMAREOBRERA—IRE, B w
RARKRAERFREIRBRE. B 3-3

Rt T— R ANEIT, HHES 4, OX '

. KRR AZY, FHEK A T —_
BH M—AE—tED, AENER

HIBIEAR, ETFFRENEH. i g o T ) o
R 3. A BX—AEH jl Af

Yo7 MHBK, EHRAMEEN run

HERBRENE— /N E—HED, R RS K
N R T 173 T I ) E—

% M. A R OB,

BRI A— D, DR 8 33 B AR

R MFREFRET — M,

TEBRERRER LB REN B,

Fig 3-3 The application of abstract class



BEBIKFREFERL

3.6.2 ERBRENEHR

BE, B2 (clients of class)Bit KT OV R EIRUEMRE . FEF, HBERETU
RBEPFEMDRTE, BREFRENEOA—EREFEFHEN. mELH AR
BER MO R ZESA NI, NURMREGEITRASEEN FERAZRERY,
R0 EERIR A 80k RIBEE T BRH Dib is% . ZEXFER T, RAEMNZEOFTER LY
EPEMEMED, XERIETHRERMOER, NEGER Db Wit 454
54t . A 30T ERC A3 15 K (Adapter Pattern) e IXFERIEEAL, LASCIRRG AR EM R
H. ERSHEABEX—NMEEE, OFFIREEONAR. INMEERBNRRE
A58 (Adapter), '©BIERIX M ZER H (Adaptee). BRERLEFEFAFTEMNED, ERL
B[O RIBEF RIERENAXHER S AN EODMIRA . 4% X HES
wyriknt, EEARSRMARIARERE RN E. Fik, SRETUERTFEORKE
TR E MR —RTIE. filin: —& “FAEER” EEP ARG TR, 4E2
SRSl T LM AR T, ATDAE “ RIS K —A “FIM IR MR MR
HRARR, REETZETRAAE “ErmESR” fERERHE 3-4 fir). ERE
BRAEHAUED TREBURTE, 1 B 2 E LM TR EESE R, AOETEAES,
RIPTK RZH, [FARER SRR Bt 5 g m RS E %,

T

GET: S M marers
run(CDib *) FFT(BYTE *)

Bl 3-4 BERBEXGHRENEH

Fig3-4 Adapter Pattern for reusing operation

3.6.3 B{EEOME K

AT HERETF RN GRS T E. REMEITRETR, FERHEATTRAGZRER L
0. BEXMED, TUROEENZOHE, F—ANATFREERESEM. SARER
REX— B R T —MREF B RITE.

53R (Facade) 3, HEREMNFHEMMELER, GEAEXT —MHTFR
GM—AENERE-ENREED, URE-A—BMFE. BdXMFE, HER%E
AU EARATRET IR, AT RENBRENRL. ERMEAETRE
MEFAZRLARBEXRFR, BTELENREORE, BETFRENRUASZEZRES
K34, BNHEHBY TR EREHNLI.

DAL P 52 PR ot 2 61 SR X O 51 EAT 156 B o R AR AR I AR P B A9 SR B IR R 0 A
_F}‘Lﬁ:

1. ETRAEES R GEN EBHERIE "™,




ALP AR A 1R 0S8 & BARAE RRiT

N

v EF Top-Hat L He i HI0 PR E B R RIL R,
+ {6 B — 4 ILACUE % 77 7 (Matched Filter Response, MFR)R4T i i ifi 45 #1718 3R AL

(8]

=S

v BT K FE- B0 R 36 A SR R R RN B A SR R ) B B - s
- BETEEHATRB A ER.

MM ERRARE (B3-5) TUFEY, EURBELERNEIETTRERIRSE
HIE B AL A AR RS R P B GBS IT A, NREERER— e,
mRER R —AMIUER (E3-6), KT MBRDUIEFHITTE, HEE—AERE
20, FUREXTHFEAFEXRTERMERNERE, REELAARZMEOERSIH
VL0 R o SRR, R (R4 T A A RIPTRON 4 O it B R AL B R A B FF % o

wn

WRRER " RssE Top-Hat & # " mEs
A
HAMBEMEEE | ZHEHA | B E
B 3-5 Y0 B SR ER A2 1
Fig 3-5 Flow chart of retinal image blood vessels extraction
M R
A
Facade
Subsystem Classes
FFT
EREN T
R % Lr Ij:'—l
ﬁx EHREBA FIA R DCT
BAHSE g Top-Hat &k i ]
B 3-6 ¥ A o B SRR A A TR

Fig3-6 Fagade Pattern for retinal image blood
vessels extraction

P E&NTEMFIE T S EAERIPTK R i N AR LA FE. A8, BT UEA
FXHBRAMNZTFEH TR 6l ZRGOMARERRF, XATPAEEROER
Tk RERAZHEGEANHELERNEE, URERENEERAENREE,
KAGRTSLUHEET —EPHANE. Hob FRAFEEREREUE S LB REN

19
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S8, BT RER S A A RIS — AN AN R 7 RERER R RS,
EHEAHNTALNE, XEMNTHRLAE,

20



AR R EGEEE SRR

4 PLMRERALETE AT

BE E—BHNE, ALTFERFT - R REFERNSFER. 2ENIER
AR BHAERMERM L, SENEREEREENHR, LI RIPTK KB RMARS .
BEGRLE., REHERTIRNAEEEEDEER.

4.1 B AEHERRSEHT5EM

ERBAANBRE RS, "THE TR IR BEE S 7 AT R, (0BRSS
frEZHEN, EURREGLBEPEE XY RN MIER. RFRA LR
FIRE, BRI R R R LI IX L ThAE

T RERE BT, WRRAE XN ZOEFRIHOOD)BT hH R E X E T,
HARHEUREE, TREIBNRAFFLERE, SIMRBNELBTENS, &
IMHBZANTELRE, BINROTARESRBLENR. BR—HROTH,
RATRERN Y RABHREL RO EMTH. SREXHRAZ AEEEEER, FER
ZRERS, MHBGFERERE (WE 4-1). BT, EHREIERMBE I PIS

TEE.

PCX
JPEG » G ¥
‘ JPEG (o] #Ar GIF
Y
BMP PCX :
BMP
(a) XS MEF R T (b) FAERA I ik

B 4-1 A HR

Figd-1 File format transform

BEEAFAEERSK, BEBTHHEE- “TAE” MR UBREANHE. F
Nt#& (Mediator) BXRA—MFANBERBEE—RIINMNERE, EEHEFIEEER
HH5IH, MiEXREREL UM SR M Z N .

EXRERE R PINPAERE, BX-A “BA” K. EAXHHREBT U
“BA MEES, PMARERMENET EAREHBEEWL, W 4-1 (b) BT
R R T HERBXREN, BETRENBEERENRAE. ABEXLE
PHBEAPAENRR, EENBHRRERT —HEHER, BN EBHPNEEE,
BT RARE M, RET AT RERNTES .

ERFLIVEMERRT, T DIB RAFHER) Windows AL, AT Windows
RHLH CDib KN REB SR M XME XX ENEN . MU HER LR ZHRHET

21
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KHEROXHEESHEN DIB MRXT GEid 455 & 3 EncodeFromDib() Fl fi# 15 iR 4L
DecodeToDib()R L) “HA" HKAF FKE B LR A M, hFEAE KR
e A2 0 S vk 2 VL R R B ExchangeORIR FIRRAS, (#78 B0l RZEAFEEN
WHESIH, BREHTREEL PN RE R X, SR04 55
(EncodeFromDib()) 7iEH 7 s, REZEAARNAIEH (DecodeToDib()) R AIEMTT
¥, MALSEWHBEANAL. Wb, SUERRE “ARED” B5IA, RTFRERTENT
VARG B F SR RBE RIS T, N T REMTTH4EME . ZERPRET E
BALE B I BMP. JPEG. PCX. GIF Bg& MG REDR, HEHME 4-2
Fis.

Craiciam we— S T
+EncodeFormDib()
+DecodeToDib()
o T
PCX JEPG GIF
+EncodeFormDib() +EncodeFormDib() +EncodeFormDib()
+DecodeToDib() +DecodeToDib() +DecodeToDib()
N n N
H ] 1
1 L !
[ 357 S IO
+virtual Exchange()

42 BERBAR RS EE
Figd-2 Image Input/Output module structure

4.2 BEAEERNEITSER

ARG ET RS, 2B RBGEAEN RS, fla, ERMNEREES YN
B, BEEARTHRGESERETHR, XRESRAFERPHEREY LR,
B4, R BRI B K B R, B % R RN R SR G P8
BEEY, HTKELRBIN. B8, ATEXTESTHEHRENME R LS,
HEERESGEESE. AERUZEUNEERGALEN S, RETLHEANE
AR, BERKENK. FARE. ZENCERBRRBCMEN. BOFFXARL
HIhe.

4.2.1 ERAEHE SRR

HT A ERR R BEE, BIURA E BT Rk R H6, R HERE,
AEPES T ERMEEER P RGB BEER, HSI BFHEE, HLS BRHER. YUV A
TR XYZ BRER, Lab REERIGZ B,

HIS A1 HLS 2% A E LR B4R A RS EER. HIS PR R Ll

22




MAREAREEE S LR

RGB Mk BB HTTR, BNIZMTHER " 0TF:
~[(R=G)+(R-B)
[(R-G)* +(R-G)G-B)I"

@ = arccos

_[e B<G
" 1369-08 B>G
@.1)

3 .
“(R+G+B) [min(R,G, B)]

I=%(R+G+B)

YUV REEERFEHEETENBEAT. EARERBEESSSEEFSIER
e YRERRE, U5 VERNEESE. YUV HIRGB ERZ BIMLMEXR ™ H:

Y 0301 0586 0.113 | R
=(-0.301 -0.586 0.887 |G (4.2)
vV 0.299 -0.586 -0.113] B
XYZ BRI AN ERRERERREEKAY, ©5 RGB A2 AT HXE™
A ’
X| 10607 0.174 0.201|R
Y |=[0299 0.587 0.114 G:l 4.3)
Z 0.00 0.066 0.117|B

Lab A1 5 RGB A 2 A 4 # ' a7 LA A R (4.4) 78 5):

1
[ 6T =16 , MY/, >0.00856
= 1
9033f(Y/Y,)} , HY/Y,<0.00856

a=500[f(X/X,)~-f(X!X,)] (44)
b=200[f(Y/Y,)- f(Z/Z,)]

H

7787t +116 + 2t <0.00856
KEURREZERRH R, G B S RERSMLRE, RIBEEHRL TGS R,
G. B FARMME, B
L=WyxR+W;xG+W,xB (4.6)
X, Woo Wy WoBBIAR, G, BHME, LARBREHRGKEME.
HERREENZERRTHERENGEME, UBARTRANERUR.

3 , %t >0.00856 (4.5)
f)=11

23
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422 BELEERMEITELH

FERAKEH B S, BitE XHE3 CProcess_Color, FRELIPFEFERE RGB
RN, HE BRI FHEBM CProcess_Color HE MK, FRAIE T A EEH
R PEEENRNG SR, SHENIRT: RARKEKLE. HBEEEEhEES A
FFRERRHSHERE, W KELAETES, B/ LEE AR SetWeight()R
AR, G. BAEBREAFAKNE.
void SetWeight(double m_fRedWeight ,double m_fGreenWeight,double m_{BlueWeight )

{
fRedWeight=m_fRedWeight;
fGreenWeight=m_fGreenWeight;
fRedWeight=m_fBlueWeight;

}

B 43 AT IEZENMREGKELHRRE, SRPEFR. G B HRED
%1% 0.30, 0.59, 0.11.
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Fig 4-31 The result of Vessel measure in retinal images
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