24 el
284 2008 4 8/

ek T 2 % it
Transactions of the CSAE

Vol.24 No.8
Aug. 2008

ET HISH eRIMBRKRI e sIERZE
ZELZERL EEL DL RAY F R (FAE?

(1. WL T RHES A3 El2be, i 310018; 2. &E2=Re, & 277100
W E. NRASIIBERN A3, R T RSB ER @l AR AT R R TV, MR KIS HRGBE 5

RUBAR BIHISER A AT AR, ARSI CEE) BT I, 4R FIF I BOLSEX, #5143 2D X HE R AE )
S CHERIBEAERD B b B i » 2K, 2 T3 TRPROPEIAIIN LA ML 2 2Tk A& RN R

R ZE ST, 18 T K-SR o ST 73 K. MU sBl T OB S SRR GO T 702K, #R1H — BRI

PRGN SEIEAT ] RE N, 2B RIS /)R 2K

KEER: HISREAR; K3PEREE, ATAZEMNLE%; RPROP Ak

hESES. S044.4+6; TP183 XEkERIRAG: A

NEHS: 1002-6819 (2008) -8-0284-04

F E F ) E E ¥ ETHSHEEREMNBHKEENSERZEN]. RITREFIR, 2008, 24(8): 284—287.
Li Ge, Li Bin, Wang Ying, et a. Method for classification of pearl color based on HIS model[J]. Transactions of the CSAE,

2008, 24 (8) : 284—287.(in Chinese with English abstract)

0 31 &

Bt AL 2R AK S BRI SRR, BB ERIRA
ML —A BRI SR B B A i 5
MBI A E, W EHRZRHEEER
HUGEN . FE BRI 533 7 1HT, [ 9 Sh K 2 Al ads J 45
PR N L3I I AL b o A7 9G35 T A BRI B SEaRIE R
Do BRI BHRFMNNE LS —. e UG
HRILRIEE P A oy R RAE R o BTN AE 4 I
(FRFAEAR B RIS ] T HSLE AR, UG T a3 HUK
s VERI SR SR L A I B T HISH AR, )
PR R, MRS R T JOR 1. ASCRA
HISEI AR R A H R, 4543 30 10 2 2k 115 i RGB (L
PR BIHISE A h BEAT A B, SRBOEEXEEE R,
RN AR P 255 1 27 ) S K-BME S R ITE, Sl
B Ao S AR S B A )ik

1 HISIEE!

M HCR ) RERGB AR, )2 H] T4 Bt i Al
PRLRIEAR AT R, 1T HI S RL IS B AR T A ST
MBAR R, fR AR NI R 1) )5 30, HeRH
HISEI R, B T A T s, o, 1R
M&gmEaGEELxR: L2, HEShpEE NEZEEN

Wk HiH: 2007-05-01  &i1 HiH: 2007-09-20

HaIH: ERARBEAEEGHH (50575211) Bl

. 25 %5 (1958—) , Y3, L, #d%, WLAETE, BTG
FABE . ANV GTZWUAN B U T R TAE . WivChu T b
X WILE TSNS A ghhl =k, 310018,

Email: lige918@yahoo.com.cn

RIMWES: B 4 (1946—) , Y, B%, WAET0, FZAFENTE
FHEREY T S BE RH B SARPUR SR vh - AL NS
NI RN Rl X W EE CRENR S A a4,
310018, Email: zhaoyun@zist.edu.cn

7 AR R AL - HISEI R 834 70 & (4 H (Hue) |
MRS (Saturation) FIZE/¥1 (Intensity) , %25 B 75T
BRI, WELFTRED . WRGBL 3 HISEA [
}g%/A\ity‘J

| =%(R+G+B) (@BD)
3 .
Szl—m[mm(R,G,B)] (2
[((R-G)+(R-B)]
H = arccos 2 (3

1
2

[ (R-G)*+(R-B)(G-B)]

B

B 1 HISHEHER
Fig.1 HIS color model

2 BLREGmAE

2.1 BREGRESREGERNEL
PRI PO BRI WUR SR A LS,
Kk, R RGN, WHAERESC T kAT, ik
FHZOEBRNBEA TS, ETEERI S
.,
MAEFAL A (D o (2 A (D, AL s it
1rort, AR E G aE 2 Birs.



% 8 A AR BT HIS BB RS BRI ik Tk 285

B2 ZriAorzR%
Fig.2 | weight image of pearl

2.2 H{EEK

BRI B R EUG TR Z I R S, ST
HE BT Ak, X EREUR I T e P AL B

HE e IO Fh AR LR VI . AT LA i
HOME S e BATUR Y A B e A R T A
SEETPARACE o AHARAE T AU SR E A S AN A A
Bl e o BT LA, TP T B i S ) sOR
RUfF. BT, SRR EIER M55k R 2 B E
g
2.3 %H I HEEAE

Wk DL E s E G AR S, 33T T3 T A
SIATINEARE o O T SR SRS o E], T B S ()
BRI S e S S 2 80T 4e0t, 158380 7 1 v EE Ty
B s 3 pron .

i* \

1 1 e— e

B3 I42FA5H
Fig.3 | weight histogram

2.4 Efgand

HI T2 ERRIAEFOGHT, K 2 wLEH, Frinlkl
B RO R I SE . XA B 5 B3R I E
WA T AL TR RSB . A, JEH R
MEZERE R 7 0 RO DG .

153 5 B0 A 7 bt ) — A LA B K A5 1
WKIEETT G OLIE, N & PO BEAEAE R — AN K
KANMGBRETR AWk, #ABEE (Global
Thresholding) X # i el (5% 52— [ AP A, I BALE
EEBULE B, DR R E . ] LIRS
7 B EARAE A Ok FE KA A TR . AR SR Ua
AR BIE 3, RSB R ST R s R, £
UCEBB B 5 ROE XK & 2 SCHL T 2RO
SEX IR

3 BeEERER

QT ARBZHREGMEEE D, BRI REX T
KIEEG (K 4 58BENBMBESEREORIE (i
Ap) HEATHER S Y, P S RO BB B X (W
Kl 400, SRJE, MRIAHEAA (2) fl () BHEAIERX
i1 RGB B A i A 4 31 HIS B RS, SR % X 3k (6,1
H. WA SIPEIMER R How S E A EREEE B
M 5 BB 4 S £

~

a. BHEG b. Bk X IR

c. FERIR BRI

B4 LB EsE
Fig.4 Pearl image segmentation

4 BIAMALRZEMENE

4.1 ET RPROP BRI A TR M ERE

PH®BOFEEZE, £ Ao B m R,
LR YRR B ARV EZA RS N T LI
HUER 7, ASCRH T 2 T RPROPEVA N T 48 M
B,

N A28 o 5t ot — it B AT e BE AR 2k 1 N I FAT 23
MPE BB RS, BANZ. 2R —AE— L
B S Sy A AR S SY SR NN S EER L2
Z AR T AR M S B, T8I A SR AR50 o 22 I 285 1 )|
Zr, A EA N EC 2 F g Ge . ATk BE
AR H o,

N EAR P 2% it AT () R4 A5 R AL BERE )y, 1948
TR S BEER A 2 Tk . AR 4 ) 2 ) R Ik
N RS L i e ORTBE 1T U R R T PR 2 8
ERERE, g Iy R B AR SO SE B . SRR SE I
BV I W SIoH A8 45 R RV, A SO [N 52 H]
1BP% 7% — — Resilient Back-propagation (RPROP) %
VEVA, g RE 22 )2 i 4 U b S B A FR AT
Ui > 0 R B A o SR e B A SR 1R Y
IR DR HEM 4% . FEZ R IR T, X —A
BUEW IRl ferh, HAE IR TR A Ay



286 AN TR R

2008 4F

5 ,OEY

-AY —>0)
]
®

Awi}” =1 +AY (£<O)
i
0 (else)

AP B ERMAEREH, W WHEHET

SE®

ki%@%ﬂ%ﬂw%ﬁﬁoEW—%%t&W%N@%
ij
T it R BT AT R 2l PR JEE 1) 2 R
M4, MBI AR,
V\Ii;l) _ \Ni;Fl) n AVVi;l)
H UG U8 BH T ARG R H 1) RPROP 85032 (1) I 28 AU
TR
4.2 BHREIANMELI
ACIZH Visual C++6.0 # A, X% T RPROP &%
N LA MBI BEAT 727 20 IR, KB HEIE )
B3 2K AMRY]. ARV, FRERORY] K%K
T 940 WA [R] €4 1 2 BN W 25 EAT T ISR, SRJE X 10
WIS ERBEAT 70 ), a5 RAaER 1R
Fz1 BIAMERE
Tablel Hueclassification experiment

7z Ly H. AN
R it LT
1 = (0.729999, 0.288870, -0.026161)  100(I1) P
2 AN (0.100330, 0.811586, —0.026063) 010(4I) 2
3 AN (0.075570, 0.908147, —0.026208)  010(4I) P
4 M (-0.025120, -0.026246, 1.026290)  00L(%% ) 2
5 %M (-0.026315, 0509399, 0.515943) 001(%%%) 2
6 M (0.067172, -0.026002, 0.913604) 001(%%E) &
7 S| (0.984983, 0.025988, —0.025221)  100(I1) P
8 a (-0.026235, —0.025954, 1.026276)  001(%:%) 5
9 = (1.018515, -0.000460, -0.026031)  100(I1) P
10 AN (-0.003211, 0.979679, —0.026192)  010(4I) P

Ve PR PP IR AR LA S L 1 500t U
5 IRFEMN K-HEMNSRESE

WTBERK AR OR8] LEBORNNEM0
o RIRELY NG, i N HRARHE A T A 1 2 2R
TR, Ait, RAFET K-WEFEERIBhARIS T2
nk,

51 K-HEEX.

K-#{E 57 (K-Mean Cluster) M & —Flr L i
HRIBhZS ATk, XPP L ISR S R 22V 7 FE I
NGRSV RET R REASCH , myg XS REAR I, 1

m="3y
Ni yeT,
FETH R 2 BE Ay 5 (R my 2 1) 7R 58 221 T Ok B 5 28 A0
N Eps)

c 2
3= > |y-m]

i=1 yeT,

JAE R ZE VT FIEREHEN, & T HCAN R
my, mp, oo, MARKCHMFEARTET, T ooy THEF™
ELRIIRZE T J7 o X T AR, 1330/ R
SERZE T RN R (A gt R

ARG, K TR BB ERIRE R R4 R,
BN B RPEARE ATV /32, — M 2 e ik
PR BB RN REMZ L, BRI RB
PRI R O VR RIS h oo B ERFE AR T
Fpksgn R,

1) JeIE PR R A I 1SS R A A T4 3L Al
FEELIYIEERI Sy, BRI oy &, IR R
fEm, mp, mpfilJe;

2) ERANRIEBKRFEARY, WyIEAT

3) #N=1, NP2, Hgks: (4);

4 UL R AR (4, IR R BT HM
TS K5 27 7 FAR AL

5 X THA I, HRSR UL BRI T A1
RISV AN, MHEY AT B BRI TR 2

6) HP I mAMIE, JHES. AJESIMNIRE
S5 R EL A 4%

1) FIEBHEANRIAZL, Wik, 5 312

8) W, HHFFRHEZX OB HRNER GRS
BRI AT R
5.2 BLIRIBMERISIELI

A3isH] Visual C++6.0 Fff, it T-LL E5
BB, BEHRWMED K 3 MEEH: H. T,
o BUIRIER T 200 BIAFDNET =AN0R ARE
MERZERIATIG, 52) T K-BMERRERE, Wl
5 s

P AREEA)

b HEFR

o ERERN

e AEECREY, BRI, SORBRENEZKICON: % P &

Bs5 Z2EziofE K-HERELERA
Fig.5 K-mean clustering results of saturation in each color series
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Method for classification of pearl color based on HI S mode

Li Ge!, Li Bin', Wang Ying', Sun Li*, Zhao Yun'*, Li Jing’, Liu Yuchao®
(1. Mechanical and Automation College, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Zaozhuang College, Zaozhuang 277100, China)

Abstract: In order to investigate and realize automatic classification of cultured pearls, the authors propose a classifying
method for hue and saturation of pearl. First, the pearl image was processed after transforming it from RGB color model
to HIS color model. According to the histogram of I(Intensity) weight, the brightness area by global-threshold
segmentation was extracted and the average values of H(Hue) and S(saturation) after decoration were gained. Aiming at
the standard of hue classifying, a kind of artificial neural network method based on RPROP algorithm was adopted.
Aiming at the depth difference of al kinds of colors, K-mean clustering method was employed to classify the average
value of S Inthisway, cultured pearls can first be classified according to the surface color of pearl, and then was further
classified according to the saturation of pearls in the same color series, and finally classification of cultured pearls
according to the standard of color can be achieved.

Key words: HIS color model; K-mean clustering; artificial neural network; RPROP algorithm



