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Neutral color scale
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G 259 AMEe 2o AHe dre P HHE dehfe] 7 29 R

Ay
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I

29 AE(chroma) 1, 2, 45 on|El1

stk ARZL W E(value) 1~95 oJn|gi}. HEy
AL ddhlee] died ¥ F& 7 grdAe] geARES FFd A
2 VR ddEE HSE A (one sample - ojt}. FollA * EAE WY HE HSEAE
wog U F 153 2] el Agddel e UEES genEie o
oA FA Az ddE e deE % & Hpo]= Mo

SHEYAE FFAUAE Ul Aotk SR AEE A Aot}
2 W, sYe= =¥, 5SG& X5, SPB& I, WA WANZFG A AU E os23t
E 1. wztMalododo|Mel CiSHETe| Hint EFHA Yt HE Zt ¢+ p<0))
y 8.6786 (0.6795) ° 8.2286 (1.2402) * 8.4536 (1.0182)
§ 8.3257 (0.6236) 7.8786 (0.8366) 73714 (1.6532) ° 7.8586 (1.1844)
i 73071 (0.9375) 69643 (1.3203) 65143 (1.4063) * 6.9286 (1.2689)
§ 64124 (09959 ° 6.3357 (1.0217) 5.9714 (1.1259) 6.2429 (1.0575)
5 5.7286 (1.2011) " 5.3124 (1.0856) 5.8786 (1.2274) 5.6262 (1.1824)
g 46357 (1.2995) 45571 (1.2189) ° 47286 (1.1574) 46405 (1.2168)
3 3.2214 (0.8505) 34500 (1.4912) 34571 (1.3374) 33762 (1.2491)
) 2.1357 (0.7890) 24571 (1.6384) 2.2500 (0.7301) 23023 (1.1483)
U?é 1 2 /4 s =
E 2. Aol CHSHEe| HHnt EFEHAL Yt HS 21 ¢+ p<0))
g 8.5786 (0.5583) " 8.0143 (1.1520) " 8.0286 (0.9251) " 8.2071 (0.9408)
gy 8.1857 (0.6013) 7.6571 (1.2935) 7.1143 (1.0818) ° 7.6524 (1.1140)
7 7.1857 (0.8689) 6.9071 (1.0591) 6.9286 (0.9287) 7.0071 (0.9548)
§ 6.3214 (1.0264) 5.9286 (1.1672) 5.8714 (1.1382) 6.0405 (1.1197)
5/ 5.5429 (1.1544) " 5.4929 (1.1368) ° 47214 (1.1094) 5.2524 (1.1846)
i 44286 (0.0371) ° 4.2500 (0.9176) 43929 (1.2780) 43571 (1.0802)
¥ 3.1357 (0.7002) 3.3000 (1.0304) 3.9571 (1.8306) ° 34643 (13153)
Y 2.4286 (1.4292) 2.1429 (0.5534) 2.2857 (1.0854)
K " 2 i AR EDE
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8.4643 (0.6643)

8.3429 (1.1899)*

8.4036 (0.9586)

8.0071 (0.8818)

7.8071 (0.8271)

7.5143 (14777)

7.7762 (1.1104)

73951 (0.8900) °

7.3214 (1.0047)

7.2857 (1.2204)

7.3341 (1.0383)

5.9000 (1.1249)

6.1571 (1.3090)

6.6143 (1.1398) '

6.2238 (1.2193)

5.7571 (0.9748) °

5.2857 (1.2384)

5.7000 (1.5156) "

5.5810 (1.2679)

47571 (1.1718)

41714 (1.2959)

45286 (1.3295) °

4.5289 (1.2834)

2

3.5286 (0.8505) °

3.5786 (1.0826) °

3.6071 (1.5616) °

3.5714 (1.1908)

q

22714 (0.9765)

2.2500 (1.4051)

28571 (19282 °

2.4595 (1.5009)
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8.9929 (0.4222)

8.8500 (0.5007)

8.9214 (0.4654)

8.5143 (05782 °

8.2857 (0.8273) '

7.9171 (0.8084)

8.2390 (0.7796)

7.6143 (0.6707) "

7.6286 (0.8919)

7.2929 (1.4148)

7.5119 (1.0420)

65000 (0.8766) °

5429 (0.9044) *

6.5500 (1.4217)

6.5310 (1.0862)

53714 (0.7285) °

5.3857 (0.8980) *

6.0857 (1.0199) *

5.6143 (0.9431)

41643 (0.8224)

4.8500 (1.1729) *

5.0000 (1.2352) "

46714 (1.1416)

32071 05831)

3.6786 (1.2741) °

41357 (1.4055)

3.6738 (1.1970)

2.1000 (0.9436)

2.2000 (0.7346)

2.9714 (1.4448) *

22438 (1.1415)

11

2
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9 9.0357 (0.4336) 8.8357 (0.7974) 8.9357 (0.6451)

§ 83429 (0.6727) 8.2500 (0.79750 7.5714 (1.6060) 8.0548 (1.1483)

73857 (1.2342) 7.6000 (0.7331) " 7.0786 (0.9369) 7.3548 (1.0035)

6 63071 (1.0932) 65380 (0.9441) * 64714 (12259 ° 6.4389 (1.0876)

5/ 49571 (0.9573) 5.5071 (1.0528) 5.8786 (1.6263) " 5.4476 (1.2952)

i 41500 (0.7278) 47143 (1.0713) 5.0571 (1.2734) ° 46405 (1.1110)

3 33714 (0.8561) 3.4929 (1.0476) ° 3.7643 (1.6527)° 3.5429 (1.2323)

Y 2.0857 (1.0657) 2.1357 (0.7844) 2.3571 (1.4905) 2.1929 (1.1458)
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The Categorical Boundary Shift in Achromatic and Chromatic

Colors as a Function of Hue and Lightness

Inji Kim Kyung-Ki Oh
Samsung Advanced Institute of Technology Behavioral Science Research Center

Mahn-Young Lee
Dept. of Psychology, Korea University

The purpose of this present study was to examine the categorical boundary shift in achromatic and chromatic
colors according to hue and lightness by using category judgment task, and to confirm the Helmholtz-
Kohlrausch effect in low chroma area by using lightness matching task. This study was performed by assumption
that people can define the achromatic color accurately and judge the achromatic color according to their own
definition, Three experiments were conducted. Experiment 1 was designed to whether people choose the
achromatic color within the chromatic color area through the category judgment task. In Experiment 1,
classification task between achromatic and chromatic colors was conducted by using Munsell Book of Color. The
results of Experiment 1 showed that the categorical boundary of achromatic colors was widened in certain colors
of ‘blue and purple’ and area of achromatic colors was found generally in riddle and high lightness . 'In
Experiment 2, it was examined whether achromatic response within the chromatic color area result from boundary
shift caused by numerical imbalance between achromatic and chromatic color chips. Experiment 2 was performed
with CRT monitor just as same procedure with Experiment 1. The results of Experiment 2 showed that the
achromatic boundary became widened in the area of blue and purple as well as in high lightness of general color
areas, in spite of numeric balance between achromatic and chromatic patches. Experiment 3 was conducted to
confirm the Helmholtz-Kohlrausch effect and to prove whether perceptual increase of lightness in low chroma
makes difference according to the hue. It is because the result from Experiment 1 and Experiment 2 that
categorical boundary was widened in a particular color areas was similar to the Helmholtz- Kohlrausch effect. In
Experiment 3 the lightness matching task was performed. The results of Experiment 3 showed that perceptual
matching lightness in blue and purple overestimated the original lightness of chips in general. However, the chips
of red, yellow and green has less overestimated the lightness of achromatic colors corresponding to the lightness
of original chips than chips of blue and purple. It indicates that the Helmholtz Kohlrausch effect are shown in
low chromatic area. Based on the results of the three experiments, the boundary shift in achromatic and

chromatic color area was confirmed and the Helmholtz-Kohlrausch effect in colors of low chroma was existed.

Keywords: caregorical boundary, achromatic color, the Helmboliz-Koblrausch effect
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