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A Categorical Perception Model in Consideration for [lluminant Changes
Using Neural Network

& H KR T, rern ER & EL weR A E D

Noriko Yata®, Tomoharu Nagao! and Keiji Uchikawalt

Abstract We developed a model that can operate similarly to human categorical color perception. The color of an
object is not exclusively determined by the reflection spectrum from the surface of the object but is greatly affected by the
ambient environmental conditions and depends upon color constancy. The mechanism of color constancy, however, is not
explained in detail so acquiring the cognition of the categorical color name of objects under different illuminations is difficult.
To that end, the relationship between the chromaticity and the categorical color perception of colored chips under different
illuminations is the product of a categorical color-naming experiment was learned by using a neural network. The results

showed that the obtained neural network has similar characteristics to those of  human vision system.
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Spectral distributions of illuminant.

L7z, $7:Usui 51, »AHARIIHTSL, M, S#iE
DIBED S, VARICHER SN TSI T 53R
b DM~ DEE %, Zipser and Anderson & [FEkiZ BP
HEEHWTNNICEEEERD., Z08E, fv bT7—7
OHREIZIE, < 7 PV OSBRI 5 B RO
BINEERTMEE YD EZRT 2=y MABN ., &
5OV — T, NN 2207 2 A Vi
BOEFNVERELTWS P, LaL, TOEFVEHE
OBEKTIZRELZEFVTH Y, BEFEEIEESNL
TWhrholz, FITARLTHE, 3EHEOBRIHLEOTT
fFot=hF—3— 3 FEBOMEL NN & HWTEET
BEEBIC, Ay PT—2OBELTYRTEIEICLST
EEEE T ER LT D) A VEHROH LWET L
RETA.

2. AFIUANHES—2—3 TR

NED A T30 I VIR EZ RN D 20T 2 T
TYANHT—F— 3V FERICOWTERS, A7 T
HNHT—F—3I v Teld, BEBEFERENEHEOR
2%, botbRRTERE L1 BOERITITYHBD
mabh 1 HEZAHETHAS. ZOERTIE, BRI E
LT OSA 2 424 Bk iV 7z, IR SE N TR D 6
LCD Fuy =7 # 2k o TSN, Kt (equivalent of
N5) ®FX— FEIC 1T oREN5. BRI ELL
EEDHT T HVAEOEALE RS 20T, I
o, w, b 3EEEMNA., 20 3EHOBBELOM
MeRES L O CIE (1931) xy %2R 1IN, T2,
INSDHKAAERE LITIRT.

BeERFL, FRNENOBEBEICIEL L 72 IREE TR S

1810 (62)

Bo74—FK7+7—FHl=

BEEERT, ZOBEORZ oL RORTONE
N EOERBOHH,S 1 BEXS. HREZL4HT, TH

FRAE AR LTOR—I v T2 1y yarkl
T, F—HBEET2EOE Y ¥ g v R, 3 x2 [

—6%vvay%ﬁof ZZT, WIBICE BHFFE®
@ﬁ%%%KﬁTﬂUllﬁfﬁﬁ}ﬂT%%G W

ﬁ#%f% 2 Lo SN s HEEsE0OREwl e B
ERbhhroTWADT, 4 A X2+ ¥ a iluwd %R

Th, B EETFVEERTL200% T VELTE
DTHHEEZLND.

ZOEBKERE CIE (1931) xy ERIC 7Ty b LTH
5107 F. ZORTIE, ANEOY Y IVEOnEr s T
TOEETEL, EBELOBLE Tuy PEOBIZL -
TELE. 727L, BAYHOBEEIKEBETTay F LA
F7, FRFROBHCOBEYTFTTay LA
ST YA, FREROEILO FICRIRENT
LEDOOSABEOLOIETHY, EFEREE, 4 A
x2tyar=8HofERkt 2:&’)71"*%“6‘, 1 D@
LT 8RR S AL ONmE TS, SHIDFER

TUEHEBEEE Loty TP e h o/, TN
OSA =T, MEEORENIL LW EPHETHS L
EZEzohb.

M55, BEOAESIZBIEEICL o TRE LML
TBY, BELAISHETLERONBHLIELNE
WIRTTH LI Db ST, HEREOREIIEEOR
LDV ENTWAEZ bbb, ZhidaglaREosn
R EsTHRF - TWADTIER L, BHERS %%

LBWTAREOSHIEEOBNIL > THREF-TEI L
RRLTWA, 2%, BEEESKZLTVWEEWVIS.

X512, ZOEBREERDL SR - BEIIY L TOH
BIZoWT, 4 A X2ty ay =8 ToORED-FHE
AR A, —BER 100% AT 48.3%, —HF 50% B
[ 100% skifiA% 50.1% TH H —3#E 50% L Fid 1.7% &
Bipinotz, 2OIEnE, AHOEBETLMHEDOMIRL
FREICHEIR S B DO REEP RN T2 VR b,

3. Za—SNExy NT—TERVEETIVORE

3.1 —a1—Flxy hNI—TDEE

AERTIE, SRHOBATERIC L 5 FEBRHERE £,
BAOCANIE 1B, w2, BB 1E»5%2% 4
2—FNViy T — 7 BFH
L, HHBEHOBo ATy e & EH
Wiz, ABaz=v ME, 3SHEEOHE (L,M,S) ITHET
él:yb%ﬁyfw@,%%%@%ﬂ%n’ﬂbf1%v
Fo, &8 6 2= /}\%:ﬂi\ﬂf: 2T, BAXOR
T TNV R ST A0 NN%4E LT2/8
&%#%@@1@Bfiﬁ%t@@fiﬁb?,2%81
B ORIER4T) & 5 % NN OfEx H/o A L.
Thbb, ANELPEESE 1B, Ry Vel

M&IESR X 7 7% %56 Vol. 59, No. 12 (2005)



T1luminant

Sample color

Input layer

Hidden layers

Output layer
Whi Red Ble Yel Pin Pur Grn Bwn Org Gry Blk

B2 s#iceizoa—5hAhy b7 — 2 OfE
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Matching rates with training data.
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Matching rates Wlth unknown data.

TEWE | R 2 aas | EREE L (%) | IR 2 (%)
DL5000K 0.020 74.8 84.9
DL5500K 0.015 80.4 89.4
DL6000K 0.009 86.3 94.8
DL6500K 0.013 81.8 92.5
DL7000K 0.009 85.1 94.3
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DL8OOOK 0.016 76.7 90.3
DL10000K 0.022 70.1 84.0
DL15000K 0.022 68.6 82.6
DL20000K 0.024 70.5 83.0
Average 0.016 78.1 89.1
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Matching rates of three-layered NN with training data.
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Matching rates of three-layered NN with unknown data.
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Output of the hidden unit in 2nd. hidden layer.
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