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Chromatic and Luminance Conditions for Transparency Based on Two Criterions

Yuki ITO and Keiji UCHIKAWA

Imaging Science and Engineering Laboratory, Tokyo Institute of Technology, 4259 Nagatsuda,
Midori-ku, Yokohama 226-8503

When one surface can be perceived through another surface, the front surface is appeared as a
transparent sheet. This perception is called transparency. It is known that transparency can be
perceived even if the stimulus conditions are not consistent with physical conditions for a real
transparent surface. When we perceived a transparency stimulus as two colored-layers over-
lapped, we noticed that there were two kinds of transparent appearances that were “chro-
matically-uniform transparency” and “chromatically-non-uniform transparency.” In the former
case, both transparent and opaque surfaces were appeared chromatically uniform. In the latter
case, the subject could perceive the transparency even if the transparent surface or the opaque
surface was not appeared chromatically uniform across the overlapping area. In this study, we
measured the ranges of luminance and chromaticity for each appearance using a cross figure. As
the results, the chromatic ranges for two appearances were different, although the luminance
ranges were very close. Chromatically-non-uniform transparency could occur without
chromatical restriction. This indicates that the perception of a transparent surface would be
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based on luminance.
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Fig. 1 Two kinds of appearances for transparency. (a)
Chromatically-uniform transparency. (b)-(d) Chromati-
cally-non-uniform transparency. Shaded areas are per-
ceived as the area that does not have the same color with
the inducing area.

NZNOXFERAEEL CHESWBREEZ oh, A6
BELBEPRCBWCEERERNTHL ZEERL TS,
BRAMFEOBHRICBWTH, BE 2 ODOHEBEL >
TERHRRZ 285813, Fig. 1(a) OX3CExE->722H
Bt HEE) LHHShE. LaLl, bhbhids
FREROPEEDHAES LR T Fig. 1(b)~(d) D&
ST LY 2 ODMEIIEENE N —DBEIIZIZARE S i
WS, FHLHEEME LUEBRRSELT 5 I L ERELT
W3, ZOBE, 2O0HERIERVEREZTER LA
(RO TBEONTWBEIKEZS, 2DLD
R2BEORZINBCEILEHEAER, ThThayg—
BRR, OFE—FHEE 2 2 TRIFER, Wih b EHE
PBHEISNDE L0 HTERRTH 2 L2 505, t—
BEHHOBEZER VEROG, BEOESTT2D
DEHNER > IR EAME SN EERTIE, TL&BBEHE

Lz b,

BEERZH S TR CREO¥—E BT 2 BHRO
HErEIEIZOVWTREREN TRV, BF—FPEHEO
HOSHMTEEE L UTIRBAS N TV LHHILTWw3D, &
S b EE—BERSRL T 28, HEREEARTE
7o, FDFER, 2 ODEBEL > TWD LI RHEOS

28% 105 (1999)

-« 27"

Overlapping area

20°

Inducing areas

v

Fig. 2 The cross pattern used in this experiment. It
appears that two rectangles are overlapped at the center of
the cross pattern. -
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Fig. 3 Chromatic ranges for transparency perception and
colors perceived in front for the chromatically-uniform
transparency criterion. Left panels represent the results
for the D45 white (60 cd m~2) background, and right panels
for dark background. The symbols denote the color of the
rectangle perceived in front: @, green; &, both; O, red
and ¢, no. H indicates the chromaticity of the inducing
area. The upper panels show results obtained for the
subject KM, and the lower panels for the subject YL
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Fig. 4 Luminance ranges of the overlapping area for
chromatically-uniform transparency criterion when the
chromaticity of the overlapping area was on the additive
color mixture line between R and G. Black and open
symbols denote results for the dark background and the
white background, respectively. Circle and triangle sym-
bols represent the upper and the lower limits of the
luminance range. Two panels show results obtained for
two subjects, YI and KM.
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Fig. 5 Chromatic ranges and colors perceived in front for
chromatically-non-uniform transparency. The color gamut
of the CRT is represented in each panel. Details were the
same as Fig. 3.
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Fig. 6 Luminance ranges of the overlapping area for
chromatically-non-uniform transparency criterion. Circle
and triangle symbols represent the upper and the lower
limits of the luminance range. Each pattern inside the
symbols represent each line of the chromaticities of the
overlapping area denoted in Fig. 5.
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