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Abstract

The area effect at a room floor in natural indoor environment

Akira Funae

The purpose of this research is to verify area effect at a room floor in natural indoor
environment.

Experiments were performed in a general room in the morning and at night. The
color matching method was used in which two colors would become identical. The
large color sheets(2.5m X 2.5m) were printed by a A0 color printer and was spreaded
over on the floor. The small color chart was presented on a CRT display. A all of
Hue,Chroma and Brightness were adjusted in the matching. 9 color used for large
sheets were determined by HSV model in photoshop(ver 5.0.2J). The brightness and
saturation were set at 50 % in it. Hues of 8 colors were set as each 45 degree in 360
degree hue circle and Gray was also used.

We plotted the matching data in the xy chromaticity coordinates and the u*v*
chromaticity coordinates. Both in a daylight condition and a fluorescent lamp condition,
saturation of all colors have increased by the area effect. Especially, the saturation of
the color in a region of blue under the fluorescent lamp became higher than that under
the daylight. It turned out that the influence of the area effect under the fluorescent
lamp was overall larger than that under the daylight.

In addition, the amount of chromatically-opponent responses were calculated from
cone stimulation values LMS. It has been understood that same color were easily in-
fluenced by the area effect but other colors were not. Moreover, there is a possibility

that the influence to S-cone is larger under the fluorescent lamp because the data points
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shifted to the direction of blue. However, this result is not necessarily accurate, because
the cone stimulation values LMS contains luminous factor. Therefore, we calculated the
normalized cone stimulation values Ims to omit the luminous factor. The data points
of large color sheets and small color charts were fitted by ellipsoids. As a result, the
influence of the area effect was almost identical in all colors used in this experiment.

In the next step, it was investigated that the influence to hue by the area effect
and we found that there is no hue shift by the area effect.

Additionally, the change in lightness by the influence of the area effect was exam-
ined. The data were plotted in the space of cone stimulation value L and M. As a result,
there is no systemate change in matched luminance. It has been indicated that lightness
doesn’t necessarily rise up in the environment and colors used in this resaerch.

By this research, it is concluded that both in the daylight and fluorescent lamp
conditions, saturation of all colors have increased by the area effect and the influence
of the area effect under the fluorescent lamp was overall larger than that under the
daylight. In addition, the increment of saturation by the area effect was almost iden-
tical in all colors used here. Also, it turned out that the area effect did not influence
hue. Additionally it was foud that lightness doesn’t necessarily rise up in this research

environment.

key words area effect, xy chromaticity coordinates, L*u*v* space, seeing of color
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