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Categorical Color Perception for Image Segmentation
Using Neural Network

NORIKO YATA,"! ToMOHARU NaGAO!! and KErT UCHIKAWA 2

The purpose of this study is to get a model that can operate similarly to human categori-
cal color perception and color constancy. It relates to a categorical color perception system
for automatically judging a categorical color and is a technology for correctly judging under
various environment. The color recognition is difficult in particular when color constancy is
related. We decide to test a surprisingly simple hypothesis. Namely, that the relationship
between the chromaticity of color chips under different illuminations and human categorical
color perception for the color chips under the illumination can be learned by a structured
neural network. The categorical color perception is the product of a categorical color naming
experiment. In addition, we apply this categorical color perception model to color recognition.
We classify all pixels in image in basic categorical colors.
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Fig.2 Spectral distributions of illuminant used in the

experiments.
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Table 2 Accuracy rates of NN with training data..

Tlluminant | Mean square error | Accuracy rate (%)
o 0.031 87.1
w 0.023 89.8
b 0.015 93.7
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Table 3 Results of the simulation test.

Illuminant  Accuracy rate (%)
DL5000K 89.8
DL5500K 88.8
DL6000K 89.8
DL6500K 93.4
DL7000K 93.9
DL7500K 93.4
DL8000K 93.4
DL10000K 94.4
DL15000K 93.4
DL20000K 88.3
Average 92.8

L0 EME L7z, FRIZ, 7,000 K~20,000 K
DOHFERIIIRIESE w 2B D&, 6,500K O
HAERIIERAL w OBEL—RLbDRIERL
L7z, ZOfER, EfEE 77—y cE-oTERLL
FEERLER 3 ITRT.

£33 50, EBELEFIT) I VEMET TNV,
FHIZHW 3 OB L 1R 5O BBASLT
THEVWEEBREFRLTVLZERGDD. ZOZ
Eas, EFVIIEBIH W DAL O — i 7 BB
THHEEELERL WL EEILNS.

3.2 EEEANDEAER

EEhoaE#E, 22— T3 ilBnT
BLEELMED 1 D2TH L. 2, AMPMET S
RZBFERUIIICBER#ZRTELETVIE, AL
T HOEY VR AW EEBRRT A2 T4
HRATIWRPERCEERFMTHL. LorL, HH
SfE R F DD ST L o TABOBDOMEIZZET
BEDT, 7 ATREFOMDE HED S NEDIE &
FREIC LTS S LIIEEICHEECTH L. £2T
HEESIZ, —a2—FNVRy VI=2EHV AT T
HNVEHMEET VR AW CHEHEGEFOGEFHRLIT o 7.

LA OEBTIIEZFOESE & ICBRETITV,
FORERZREICERD T T A 11 ATEST LH
BEEREEL L ORT.

T¥, WEPOOEMBOFIEELRT. HLEEDHE
GuROBGE, FHEZOMEN, RO L, M, S
SHIEAEL 77 T) A NVBEBIEET VDY 2 T IVEE
FUEANT A, Tz, B TROBEEZAZOHR
HEREL, AR OBHTEY> 5RO L, M, S 3
FIMEE €T IV ORBERERFICATITEH., TDOLE
DETNVOHNEZRT, RbEWMEZEIL TS
Hha=y MZin s 22 FEHEEOBEL L T5.
INEDBEEREYEL TTXTOEEIIH L TITH
LT, BRBEREEESL LN TES.

NN 2L AP FT) ANEMEEFVE AWy — rhOEER 5

AEF V72 3 FEEOFE {8 imagel ~image3 & £ D
BEBOEREEYR 4 1TRT. M4-(a), (c), (e)
AEEET, € 4-(b), (d), (f) »HEREZETHS.
B4 25, BELEFRMOLHETHKEL - AL
b 6, FHRES - ALWE EOu%
Z2hb b TEFUPAMERL L) ICBE#RL TS
TWB I EDGHh5. -8 21E, image 1 (I 4-(a),
(b)) DRPFOTTIEE L DBPEFNTE ) —#k
Wit s Ay T—va VFETRKE—THZEPHL
WS, TARTERE LTREMTE T A, RIZ, image
2 (€ 4-(c), (d)) PEBRBHTIE, REREFNIO
TRHOE L Do -HEOWEICH LT, ELLAL
FHTETCNSL. F72, image 3 (M4—(e), (f)) T
TEWEOHYAKRE CEENTVWEDICERO
A NI T LDMRo TH ) I S Wz RISt
HETHZEIRETH B0, RFETIRE - TEHF -
DIREFEFRFNR - E v - BEBEBHRTE TS,

LAL, WSOPDOMERbH5H. 72& 21, image
3 (M 4-(e), (f) TRYE Y ZHBOIEDEEDOLSIER
LB ENTWS, ZhE, BEHEEEARORLE L
TREBREVIFTBTELVD DD, RRTehr R
TE Y 7 BOFO—MPIOHETHE  ZoTn5
BDTHAHERBTAILENHo/LEZOND. &
7z, image 2 (X 4-(c), (d)) TIEABDF ¥ ¥ 71
D—EPL B RIS THOLOF ¥ ¥ T4 ITEVEIOH
BLEBEINTRE, G, BERGROFY YT 100
DREHEAFHBOTFICKH L THBY, FEEEFEZT
POHB L7270k LTRS EABERARTE
BYEO—TLHEBLERFREINTLE o2 EHR
HThobEEZONSE, INOOMBER, WEILIC
BB T ENERFERATH ), WEDOL T X
V=Y arvERWTHAIBREOEBI L ICETERT
THZETHEINLLEZONS.

qong K B

KErTiE, ANBOA T I I NVEEE L REOR
SEEAITD LN TELETNVEEBT LD, &
T RBEEROT TN T I AN T —
A= IVIEROERE 2T NVEY T -0 2 H
WTHEB L7z, LT, #ELAETIVOME z FFHii
T 5 DR OIBIALME T TO OSA BEDO MR
Yialb—varETw, ETAVPSBREEERTERT
X7zl ERRLA. Fo, ERLEETVEHWTER
MOBBEMT TRE SN EmEhOY e s
v, ETVNAB L FERRICHEBEZEHTEAZZ L
2



TEHALB 2500 | B E VL LG Mar. 2008
D : White . :Red . : Blue D : Yellow : Pink . : Purple
: Gray . : Black

. : Green . : Brown . : Orange

e » st o aie """’}”‘f'&r‘,ﬁw.—a P

(a) Original image 1 (b) Output image 1

(c) Original image 2 d) Output image 2
tp

(f) Output image 3

B4 SEE{EOMHEROE R
Fig.4 Results of the real image test.
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