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Performance of Heterochromatic Visual Search Depended on the Set-Size of Target’s

Color Category

Kenji YOKoI and Keiji UCHIKAWA

Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology,

4259 Nagatsuta, Midori-ku, Yokohama 226-8502

It has been argued that in visual search, relative color difference between a target and distractors
is a dominant factor, not the absolute chromaticities of the stimuli. We used heterochromatic
stimuli with various chromaticities to investigate chromatic characteristics of visual search. It
was found that the search time did not depend on the total set-size, but on the set-size of stimuli
in the same category as the target. The present results suggest that heterochromatic visual search
is mediated by the categorical color mechanism. Our categorical color search model can predict

the present results.
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"Sphere" of Distractors

Fig. 1 Structure of stimuli in the OSA uniform color
scales (UCS). 13 chromaticities in a set construct a spheri-
cal structure. A target is located outside of this sphere.
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Fig. 2 Stimulus display. 66, 92, or 118 disks are displayed
randomly in a virtual 1111 array.

2V2 IHIET B 2 IEFEOBED VD EDRY —F v b ET
3. ZOMWEREOERNO S £ a6, BE, HEC
BETDHIET, =7 v bRT4 AN 7Y —FEOME
R 2 E IC— B IR D DM A aEREZ 5 2 &30
fEL 55,

Fll IR 2N o CRT (NANAO FlexScan T765) i
EREN, WERE XA & D IR 57 om TEIZE L 2.
Ty b A XML LT 66, 92, 118 @ 3 &2 7z,
FIBEE X 2 Z N 1I3EDT 4 AT 29 —5, T, 9T
DLy =7y b IRICEDEBRE N, 11X11 ORI Z
Y AChE s (Fig. 2), SHBOBREER T 07
4 A7 THY, BiET 27 4 A 7 MOEME 0.3~0.5 T
bbH. Fl, WRE—L17.1° OKEIESFE T OSA @

(L,j,g)=(-1,0,0), 25.5cd/m* IZHH4 T %,
CEERMFCOVTR, BHE L=—3~+1Dfns s &

M, EEEEETLILICTAA NI 75 —FE%E 24
FHFEL, ThZzhicx LTy —7 v b OfENAIER %
BASFETORE L, AFF 96 DAGDLEDS b, ¥ —
7y MES OSA (2R 2 % 6 = EFRW T, 2k
ELTIE90 Ot ERFERE LT,

2.2 F & &

FERBALARE I KB 8T 3 S OBIEG 21T . &aldT
TUERANC FE S E Py 1 EER SN, )Ty
=7y PR IPBHEERENS, F—7 v FBHZ TS 1
MRS E RSN, BWBREEY —7y P2 ROk
RTYVARY AL VIRET 2., FEERPOINEE T
DIFFEIDERERIH & U CRigR S, Sl TilrE iy — 7

ot F



v FORER YT AL DIEET S,
LI ITOAT—% £ L THRES R,
Ty yaryficEERSN
DHINEGZFETROBRITNEES,
2.3 f@ i

BERE B3 (OB 1AREH) T, HBL0M0
HIEETHE, B&MFCHO>VWTERZN 10 BT OER
To7etd, KEBROANC 5 2fERTE2IT-o T2,

717 3D ANVEHIE E OBR AL oD, FERER
LAFANC, OSATESR 24 MU DWW THT TV ANA T
— =3IV 7 EHEBWT2EIT- 72, FEO S A LI
REBREFRUCEZRE L OT 4 A7 2V, SHEBEDH 5
— 3= I TRERICETWT, flr &I A -5
Y IDEAT TV —E T4 AT 7S —FEOEAT T —

MEILENIESE
L7z Tz o0
. ISEE, 5HH

o
HRE

(=]
S
%)

Physical Set-size: 66

Physical Set-size: 92

DR EFHET 2 2 L T, FFTORBNICY —7 v b &
FIC&E2 7 T)—DRES AL D2Ho7z00 (L&, Zh
EHTTV ARy A X ELR) 2RI, BlZIT,
F—7y bOBAT TV =T, FENDT 1 227 Hd
=28, fk=57, ®E=7CThHhiT, WEIL Ly s ¥4 X3
R ThHAHM, HTFTVHNVEy b A XIE57 L3,

3. BWREEBE

fEEw Fig. 3Wamd, &7 7 7086Nch 730 vt
v M A X, fitENC B EE S D L ORI 7 o
v PLTWS, EITIHEREDEY, &FE320€y b
YA REEERL TS, ¥OSI7728WTS, 7T
DAty YA ZXRKE 5O THERE-IE <
B AEHAPNEREICENT WS (p<0.001), Thbb, ¥ —

Physical Set-size: 118

50 T 50 T 50 T
y =1796x03468 y = 1.894 x0.3297 . y = 1.631 x0-3907
—_ ®
@ |12=02988 | o o O r2=0.3539 . W8 12 =0.4156
) @ ® e ® ® ®
S ] ® e °
LR KK 10 8 % 10
5 o %% _©
© e Y] P
(%) [ ) " ) %% ‘. i‘ o
°8 o &% ; ® ® L
qé-, § o 3 -l ® :/'i ° ”» o “/ !. e
5 ! o® a® o ! ® . ¢ .
>
<y 1 1
0.5 0.5 0.5 T
1 10 100 200 1 10 100 200 1 10 100 200
50 T 50 T 50 -
y =0.7887 x0.2855 y =0.7662 x0.3269 y = 0.8842 x0.2981
© r2=0.3464 r2=0.4130 r2=0.3542
[0}
£ o o
= |
. OEY KY | - 10 N 10
@ [N ° o
o} ® e "83 &
2 . e : g | ° LIYS = °
& ° ] o o °
© L] L4 ® L
s ¢ H ° ‘ ' ° .'o' /
L ]
£ . T, 1
° s © N |/ $ °
° { ® 4
0.5 " 0.5 g 0.5
1 10 100 200 1 10 100 200 1 10 100 200
50 T 50 T 50 T
y =1.441x0-2775 y = 1.693 x0.2926 y = 1.944 x0.2495 .‘
w r2=0.1348 r?=0.1425 ® o © r2=0.1205
@ ®
® o o
£ °
= B ® * e o
810-IEEI AR 10 S 10l
5 e g e ‘$ | . o ° od °
3 ® o og® % [
» 3s @ ° q . e o °
SO ° o 0% °0 A L]
© s -:.o HE) S o ®| o0 o 4
2 se © .‘ e °® '..
< 4] ® of o 1 4 L 1
e ° 4
[ ® e | ®
0.5 . 0.5 T 0.5 T
1 10 100 200 1 10 100 200 1 10 100 200
Categorical Set-size Categorical Set-size Categorical Set-size
Fig.3 Average search time as a function of the categorical set-size. Subject KY is the author and highly

experienced in visual search. The straight lines were drawn by the least-squares method.
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