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The color constancy in a 3D space perceived stereoscopically

Chanprapha Phuangsuwan®
Hiroyuki Shinoda

Kitirochna Rattanakasamsuk
Mitsuo Ikeda

Pichayada Katemake

Keywords: photographs, color constancy, space
recognition, stereoscope.

1. Introduction

It is understood that the color constancy does not hold
in a photograph. A reddish photograph taken under an
incandescent lamp appears reddish. According to the
concept of the mcogmzed visual space of illumination
RVSI proposed by Ikeda' the space recognition is the
“must” for the color constancy. Poungsuwan
(Phuangsuwan) et al’ showed indeed the color
constancy took place in a photograph if we can
perceive a 3D space in the photograph by a technique
called a D-up viewer observed by only one eye. In this
paper we employed another technique of a well known
stereoscope’ to obtain a 3D space perception and
showed the color constancy in a photograph.

2. Experiment

We built a stereoscope apparatus in which a subject
could look at photographs Pp and Pg by respective
eyes via mirrors ML and MR, respectively as shown in
Fig. 1. When the photographs P and Py were taken
for one scene at two locations corresponding to two
eye positions the subject could see a 3D scene on FP.
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L A
L )
' 1
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L | .,'\/; I R
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Fig.1 Illustration of stereoscope.

The experimental room was decorated as a normal
living room as shown in Fig, 2(a). There were three
fluorescent lamps at the ceiling and two lamps were
covered with orange filters or with blue filters
depending on experiment. The white light and the
colored light were mixed by different ratios to make
eleven different color of illumination. For each
illumination two photographs of the room were taken
at the eye positions of a subject, the distance of the
positions being 6 cm laterally.
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Ritsumeikan University, Japan
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Fig.2 Experimental room (a), stereoscope (b), mﬂd
normal 2D viewing arrangement (c). §

We used the white area of the front wall
measure the color of the room and to check the coll
reproduction on photographs. The CIExy chromaticit
coordinates of the white area taken under 1l
illuminations are shown in Fig 3 by diamonds for blﬁe
illumination and by circles for orange illuminati
The room illuminations are denoted by for e
ILo3, which means the third orange illuminati
starting from the white point, The symbol ILb was u
for blue illumination. i

Three experiments were conducted: normal
viewing, 2D mirror viewing, and 3D viewing. In
2D mirror and 3D viewing, the experimenter set
illumination to either of ILo3, ILo6, and ILo9 in
case of orange region experiment, asked a subject t0
enter the room and to memorize the color ap
of the room. Immediately after that the subject
asked to move to the stereoscope apparatus as sho
in Fig. 2b, to look at the photographs through
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mirrors, and to judge the color appearance of the

photograph. He/she was asked to report “whiter” or

“recider” compared to the color appearance of the
room.

05 : \
04 | \

> 0.3 4

&
0.2 - ¢

\ /
01 & - - - v

01 0.2 0.3 04 0.5 0.6
X

Fig.3 Colors of the room and of the photographs.
Filled symbols represent room illumination and open
symbols represent photographs.

In the normal 2D viewing, after the subject
memorized the color appearance of the room, he/she
looked at the corresponding photograph at the showing
stand placed in a room as shown in Fig. 2¢ and made
the judgment for color, In the 2D mirror viewing the
photographs shown to the subject were exactly same.
It was anticipated that the subject could not perceive a
3D perception of the experimental room.,

The observer’s response is shown by the
frequency-of-bluer or -redder curve. Three colors of
the room illumination were investigated, IL3, IL6, and
IL9 for both orange and blue sides. Five subjects
participated for these experiments.

3. Results and Discussion

The averaged results of five subjects are shown in Fig.
4. The abscissa of positive side shows the distance
from the white wall on the photograph Pol taken
under [Lol to the white wall on other photographs on
the u'y’ diagram. The abscissa of negative side gives
the corresponding distance in the case of blue
illumination. Short bars indicate the color of the real
room under three illuminations investigated. The
ordinate shows the percentage of responding “redder”
or "bluer”. The results from the normal 2D viewing
condition show that subjects chose much whiter
photographs than the color of real room. In fact for
ILo3, even Pol appeared to subjects whiter than the
experimental room lit by ILo3 and the response curve
was unable to get. The results in Fig. 4 imply that the
subjects had white impression for the experimental
room, which shows nothing but the color constancy
for the real room and not the color constancy for

{
d
}
!
photographs. The 2D mirror viewing gave a sin&ilar
result as the normal 2D viewing. |
With the 3D viewing the frequency curves
scattered toward right and left meaning they chose
redder and bluer photographs respectively. The qolor
of the photographs that subjects chose, however, did
not match exactly with the color of the real room
shown by vertical bars on the abscissa, particularly in
the orange side. This indicates that our visual system
adapts to the illumination and the color constancy
partially took place in photograph but not exactly
under some illumination conditions. ‘
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Fig.4 Averaged probability-of-bluer or ~redder curves
obtained from 5 observers. The solid bars represent
the illumination color investigated. Dashed curves,
IL3; one dotted one dashed curves, IL6; solid curves,
IL9. f
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