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A Mondrian pattern made of various color charts was illuminated at one of four levels, 3,
10, 50 and 1001x with a main light source. One color chart in the pattern was additionally
and locally illuminated with a separate light source and the threshold was obtained at a point
when the subject felt the color appearance of the chart unnatural by referring to his/her rec-
ognized visual space based on the observation of the Mondrian pattern excluding the locally
illuminated color chart. Twelve different color charts were investigated. In the supplemental
experiment the color appearance change of the color charts was measured as the additional
illumination was gradually increased with the method of color matching. It was found that
the threshold for unnatural appearance, when specified by the additional illuminance, was small
when the color chart located at the upper boundary and large when it located at the lower
boundary of the color gamut. It was argued that the threshold of unnatural appearance not
necessarily corresponded to the outer boundary of real color gamut.
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Fig. 1 Scheme of apparatus.
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Fig. 2 Stimulus pattern with color specifica-
tions. The upper numbers are color chart num-
bers and the lower, Munsell color notations.

Clear portions indicate the stimulus color charts.

Table 1 Color specifications of color charts
expressed in Munsell notation HVC and in the
CIE zyY.

No. HVC 7 Y Y
1 5R 4/14 0.573 0. 319 13.7
2 10R 3/4 0. 445 0. 360 77
3 5Y 4/6 0. 455 0. 453 12.4
4 5Y 9/6 0.413 0. 428 78.0
5 5G5/8 0. 278 0.457 20.1
6 5 BG 4/6 0.247 0. 379 12.7
7 5BG7/6 0.284 0.382 42.9
8 10B6/8 0.246 0. 301 29.0
9 | 7.5PB3/8 0.250 0.234 7.6

10 | 7.5PB4/12 0.232 0.214 12.6

11 7.5PB7/7 0.295 0.230 42.9

12 10RP 3/9 0.499 0.296 7.2
FRLUCERIT, HEGHHEEROSPH D TH 3.
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Fig. 3 Threshold of local illumination expressed in illuminance E: for each
stimulus color chart. Main illuminance is 50 l1x. a, subject KM; b, NM; c,

HS; d, TI; e, MI; f, mean of 5 subjects.
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Fig. 4 Threshold of local illumination under
four different main illumination, 31x (&), 101x
(0), 501x (A), and 1001x (QO). a, subject KM ;
b, MI; ¢, mean of 5 subjects.
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Fig. 5 Threshold of local illumination express-
ed in luminance Y for each stimulus color chart.
Symbols for main illumination are same as in
Fig. 4. Mean of 5 subjects.
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Fig. 6 Threshold of local illumination express-

ed in lightness L* for each stimulus color

chart. Symbols for main illumination are same

as in Fig. 4.
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supplementary experiment. The color sheet is
of 10R and the stimulus color chart is 10 R 3/4.
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Fig. 8 Loci of color appearance of two stimu-

lus color charts with different local illumination

levels. Upper figure for 10 R 3/8 and lower for
10B 6/8. Main illumination at 50 lx. M, stimu-

lus color chart; @, subject, SF; O, NM; A,

HS; A, TI; O, MI. Large open circles, mean

of 5 subjects.
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Fig. 9 Loci of color appearance of stimulus color charts shown by solid squares.
The number beside each open circle indicate the local illumination in lx at the
open circle. A short bisecting line along a locus corresponds to the threshold
obtained in the main experiment. Open squares indicate stimulus color charts
employed in the main experiment but not investigated in the supplementary
experiment. Mean of 5 subjects.

297 (49)



298 (50)

3. EBRBORERETE, TTERHEOLVEHE
L, 2ORATTRAZTEELHZI2FNPDICL
7@, CORBPICE-TZOEDEXIIRTELEH
HEHMAZFEZRVFE LD, HEVIEERAIR
25, BERLTVWAEICRAS, EWCBELHNT
WBEIICRZBD D, BERDNS YA TNEEE
EEBTH-7. 2hicdhrrd s TRFTRERERI
PERERTHE OENEh -2 &1, WREOEL
THERERSERENORSIBRIEFELLCE, 2L
TRFABHINEBAHBOA0 R BZDEEEITS
ThEEDEDORZRIVANAOEEEET 2D TR
WhENITEERLTVEEEZLNS

ARETIE, ARARERTZOERBEDL S0D
RBETHASh TV 202 L, ThiRice O%ER
CEAET Z2PROBRE I RZ 3 OBERTH D%
HoTNBENIEZZEBIENTNS. TOESA
P LTV A HIAEM A RPRSEEMEE - 72D T
b5, bULIIYENKINCHIAINE EZDBDRA
FCDAME - T B REEHEEMicEThAENEL
OARYMM L, 2hERERLEBRTELEELLOTH
3. ZH0IEANBELF» L0 &, Fig. 9 TR

FF¥ H22%BH5 T (199345 A)

N2 RRERESEOME R MRS EMEERT 5 &
EATBEAEOAROFICMNET 5 s, L
» U3 Tic Pointer OHEREEREDEENIL D
ST KA ED RSB Te. BAEITTIEEARE
O+ ANEOICHERAREMIC-TLES L, %
7D bR ENEFRESBRL TP > EHICET S &
WHEATH- 7o EEAEFROBRAVSMCH S 1O
ERSRERSHEHORALRDTNH LI LT
HA.

X [

1) S. Ullman: “On visual detection of light sources,”
Biol. Cybern., 21 (1976) 205-212.

2) R.M. Evans: The Perception of Color (Wiley, 1974).
3) FEIEHL, LAk, WIED, MEES: tkeE
— FEERBT— FILBY 35 SHROILE", ¥,

17 (1988) 582-592.
4) M.R. Pointer: “The gamut of real surface colors,”
Col. Res. Appl., 5 (1980) 145-155.
5) M. Ikeda and H. Shimozono: “Luminous efficiency
functions determined by successive brightness
matching,” J. Opt. Soc. Am., 68 (1978) 1767-1711.
M. Ikeda, J.Ikeda and M. Ayama: “Specification
of individual variation in luminous efficiency for
brightness,” Col. Res. Appl.,, 17 (1992) 31-44.

6

=



