4k Fe X = F # Vol. 14, No. 8
1994 42 8 A ACTA OPTICA SINICA August, 1994

S RS T R4 5 B A TR B 4 )
Bt BHZ

(EERETHEYER, JLE 100084)

W OE RETHHEREKERUANEAKFRAMRRAMWETCNAERFENTE &
AT H RGBT RSN, BRRYEHRECERNR, NTTRBIMERS TR ETX
3 LR ZE VG AR, EURBRY AR RE ROk, AR B & 2 BIRIR A A9 7 R
Z@iE RS A, RERH.

1 5 7 :

Witk R R ST AL 2 4 O WA, BD R T R 4t (Interface Reflection ) 1 48 44 X 5f (Body
Reflection). F [ FAT4 B — 5 A IEHEFDEHE I, A0 550 BN 2 st RE
XHThRESHMYERE R FESRRESN. 2B BRERD B REFERFE, THEN
YRR E B ENAMERFE. 8 7IRBUXHE, EALALBEFE RS &, EXFERSH
e 0E, NTHRAMERSILFRGRETRGFERSE. ACRA T IR
2 TH S S 6 PR A4 £ v AR R 0 £5, S S5 A 0 S il BB SZ2 A i 251 €0 7 4

2 JERMIRIE RS YA FR4E AR A

BEMER IR, WIERTWGERSTBATUS —AFEERENERERERA

FR0, ETRY S « (B EE RS EY.

§(h) = i &8,(A) (1
A o FIAL R, Nd(ririwﬁﬁﬁﬁ [F#, %ﬁmTumﬁ@%ﬁﬂ%ﬁﬁm
BRI FIE DA A B (D, HERBNTRERN.

E*(a) = E & E.(A) (2)
K e M RE. RIZE s ¢%@ﬁ,m%ﬁkﬂﬁﬂﬁ%?ﬁ%¢ {37 . B 68, R Y 7 A
WhRHES. REGRAERE, A TRRA:

i=1 j=1

P = IEE” 8 (A) Ci(A) dA = 2 E & 0 g (3)

WmEHR: 19934 3 9 H; WEMESWHE B 199445 A 16 B



8 ®i ' BAHEF: FREEIRIAHMETMEESH 863

A

gu = f E() 8,(3) Gi(A) da @

Kp G W MEBBHBBURME. REYDHLORBYEBEY S, LH &
= &, MES o LELAWFEESRE it =1~9 HEME. Xt FEMMIE 2K, &
AR e A1 05 MR m+ o, BIEG) R, T s MERE, (UTHH s MR,

KRB e F 6 FFRIERBHAERE, — B m M2 BUHATF 3, XRERs >0, ERH
MHR BBV A R, 6, B Z/MERS, TERBXANAE. AXRA—FZLAEH T
FERBRX—EE. EEMTTIHRRMOEHNES 4, #TERTYRMETRHE. X
HAXFTE, () RPH - RESENE, TET o RROTE, BGORTHEH.

=3 h,&,  k=1~s (5
b= | 3 e B 8,0 G da | (6)

B RERR
| o= AS NG

= [pi, P::]T’ o= [!ﬁy sy d:]T
Hp AR s X n B, FriTH i HTERN 4G = hy.

3 W Sz gAY
WERFRAENAYGEEREN RS REFOR S SEMAE G2 EZ M, BHWNEIEE
REt&E S, 6) AIRREN.
S(hy 0) = m(8) S,(A) + my(8) Sp(A) ¢
A Si(2) T Sa(2) 43 F R B 4 B Ak 52 5T 50 BB Y6 BT3B, mi(0) il my(0)
JUTLLEIRE F. WEEARERERSS'ES (L) BT FiEE 28, BIETREEERNEY
B, EMER—CRT, A M RaPyER S CMRY TR EETTFXESGREL.

4 JEROGIEDhE ARt

BRESBRE TR —-SRTANARREYENEaRR, SXESaZEERSXHEA
B AR R B, 4 RIS P, AT A B AOUE 0 Lo fl Lo % LiZ = a0+ Ba
+ oy, G=1,2), KRB LM L YTEMFIBEBWGEEE(R, G, B, PR, ¥
i R SRAS Y TR Ay 2 B A2 4% ey 9oy B0

~ 7.=R/(R.+G+B), g¢g=0G/(R+6G+B), b=B/(R+GC+B) (D
ATRKBABEDCEESI M, EEZHTHBHARELESEL. BRIWERELHERY
1, B )RV B B HHRYLA =5 M 1E

R = i: Esj E(4) Cr(A) da, G = %: s.J‘E;(JL) Ce(A) d}‘u‘, B = é £.JE,—(£) Cg(A) dA,
i=1 i=1 i=1

(=1, 2,3 (10)
RF Ca(2), CoA) F C(A) 3 BIRBRHLLL, &, B=BEMRESURSFHMZ. B XM



864 b ¥ ¥ 1# 14 %

(10) itﬂ-ﬁﬂ (&1y 824 €3)
7Sy — R 7S — R
gS) — Gy ¢.53 — G,

|8t By Ry — 1S / 8y — Ri 1.8 — R an
"= g8 — Gy -Ga—yss 981 — G 9.5: — G2
&y = 1
P, = jEi(l) C,(a) dA, P=R, G, B. i=1,2, 3 (12)
Eiy £24 & 3 ’ Ze=1, &= & s 1 B H—
T PRERTMSL, AAEXRIR 4 T aTa XEREEH—{
A DIAL R L o1y &2y &), NTTRABR T HE BB MR MRS
E(A) = & E\(A) + & E2(A) + &EBs(A) (13)
5 AERGTERMETT '

TERBIELIE ED G, b RRAEHE, THUBREHA T KRB o, mEAE

EHGILRE RS, BAREMBEESY F = (&, &, BT, 78
&F = A= A"'[R., G, B (14)
MEAREEY, & (ORTKEREEE R HE.

Wikt R 4T 5 (a, 0) 5HBAMEH LT RAE X, B @) RE, X T KB 5B L
EUTXMAERSTE, BAMBR S(3) M0 B, KA Tominaga™ £ & §17—LRE I
WA S, 0) EAREKIHRYFERMHER. BT S ETRREEAREEH, i
TR A B R IRE RS S, 8) — S, 0) FEE, HF S, 0 B L%EEEN
S(h, ) WA, H—HBa e VH— L RE SR HRIC, 0), TlBILETE T mo) 1
.
8Ci, ) — 8, 8  Ss(h, ) — 85(2, 8)
118G, 8 — S, | — || Ss(4, 6) — Suli, 6) ||
ﬂ*ﬂSW=S%JMLahﬁﬁALmdLH*%Mﬁ%%%ﬁ%ﬁﬁuﬁﬂﬂﬁ%T$
IZ S Su(a, 0) @IER, AERBALMACBNEW, RETYEEEBEEHHGEY,
B L BT 4 R e A B A IR E. B EBN 5G, 0) BT RRMFHBE S 8RR EEEY,
EAHERHEFRE. & A =400nm, 4, =700 nm, [EFEH 10 nm, M n=31 4. EEHHRS
YRR R, B3 F M R 4T3 5 B0 BT = W DA 2R 304k 1 €5 49 S AR BB K 3
BE

S(i, ) =

(15)

B(A, 0) = A6, (16)
K S, 6) ANEFIFR, AR N X 3HEKE, HA 3 P [HES 5 HET =k FHE K58 k30
.

6 SLIEERME R
fEZ @ LR EBMAELT FREMFE B1/ETZRYRYER, BPEANE



8 M WXEF:  OERMXHEESGE G RSE S E 865

B RFE B R A
6.1 TRAGFFEUMNE
fE& A XC711 £ CCD FRYLIE ML ESE, 4§ v BRIEWH off, LIEBREHRYLA LAY
L ME ATRRAEMFERE, FENTRACHEGET HBHOEH. oRHXHE
R RERM B RSAHFTTRE, REHENESSEERRMATEMERE. It
552 AR R T Cohen F1-Judd 48 3£ Y B o8 ¥U/F o 32 I 2 5140 )6 B 4 B ok 3.
6.2 LNTNAMTHXBLER
ATREMLTIERAERIR I TH G ITOMAE., HARWEM AT HT R
B2, 18 2 LT ki) & 1B IR AT a4k

0.1 r g

A

400 500 800 700 A
Fig. | Fig. 2

M3fmi I 6 M EMNRE R —LMEXERISR. 6 MIEA 3 PEAKE. 34 E&
SR, FA—AERAEHETEARBEHEIRES, HEAFARCHHEERLRNBELS
MAERME 4 Fron. BT R2 0 R 3 3 il SR 7] LU 17 1R &f 0 #R .5 %1,

ds1 red
0.9 whike

0.2p

0.10} 0.8} pimk

0.6 y
—0.3 —0.6F 0.10 0. 30 twm

—-0.1
—0.7L
-0.2} - 1 blue
—0. 8}

groc
Fig. 3 Fig. 4
B (15) X ] 18 2] 15 — {1 (W 22 Y608 S 41 B 3E T Cohen %k 5K ¥ H AT = S INAL Z HL( 8u1» B2y
0n). AETHRE, B3RETETMERIBE—RENHE R ITBELn, 6] ZEIGREHE.
MEITLUES, BRTORFARXRAEEERR/NMNEICHERSEEEREE, X—
FREGEN), REXER/NMEENERKBE, LA HBR.
fEXRABRTRBLOTNEFHITER, AERBTHENER, TLM&Tﬁﬁﬂﬁ
ﬁﬂmaﬁﬁ&'ﬁﬁﬁ BRM, ERRMNBTMRER 6. EEBENBRESE. Jhd
MANEHRETROKE R 288 TOUNMAKUTER THRESEREY & 1 FHE
RyRM. Hb A5 EXMTF.



866 ¥ <4 2 Eicd 14 &
Table 1.
red green pink blue yellow

red —_ (1. 86, 0.50) | (0.07, 0.41) | (1.62, 0.58) | (0.26, 0.80) | (0.00, 0.00)

green —_— (1.63, 0.86) | (0.14, 1.05) | (1.49, 0.18) | (0.08, 0.14)

pink —_— (1. 42, 0.05) | (0.06, 1.24) | (0.14, 0.13)

blue —— (1. 32, 1.36) | (0.08, 0.08)

yellow — (0. 06, 0.09)
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633 0. 04 0.32 0.12 0.12 | 0.18 0.10  #hiye b R IKA, on JLF A
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Estimation of Spectrali Power Distribution of Ililumination
and Color Classification

Xu Guangyou Jia Xiangyi
(Department of Computer Science and Tecknology , Tsinghua University , Beijing 100084)
(Received 9 March 1993; revised 16 May 1994)

Abstract This paper presents a solution to recover intrinsic color features of objects for
classification by using dichromatic reflection model and finite dimensional linear model
for illumination and reflectance. At first the spectral power distribution of illumination is
estimated. Subsequently, the surface spectral reflectance is derived with the help of the
two models mentioned above. The normalized deviation spectral reflectance preserves
only the contribution of body reflectance of the surface which is independent of
illumination and geometric condition. Therefore, it can be used as the reliable feature for
classifying color of the object. The experimental results and analysis about classification
are shown in the paper. |
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