The Japanese Journal of Psychonomic Science
2007, Vol. 26, No. 1, 97-102

Z Dt

L S Zf~NDT 7u—F Y

u | A i

E I

ARG RE

Psychological approaches to art

AKkiyoshi KiTa0okA

Ritsumeikan University*

Three kinds of psychological approaches toward art are discussed. The first is the rating
method, which is thought to be a standard but sharp probe to understand art from psychology. The
second is a mathematical approach, in which, to understand line perspective better, a novel
equation of coordinate transformation from the real world to the retinal coordinates is proposed.
The third is an approach using visual illusion, which depends on a rule that the larger the illusion

magnitude the more beautiful the image.
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Figure 1. An instance of retinal coordinates.
Suppose that twenty by twenty squares
(each being 10 cm X 10 cm) are drawn at the
center of an infinitely-extended flat plane and
observed from 50cm apart. (a) When the
plane is perpendicular to the visual axis, the
mesh appears to bulge out though it really
has no curves. (b) When the visual axis is
parallel to the plane, the lines parallel to the
visual axis appear to converge at the center
of the visual field while the lines perpen-
dicular to the visual axis (except those that
cross the visual axis) appear to curve out-
ward. (¢) When the plane is observed ob-
liquely, both (bulging and converging) ap-
pearances coexist. (d) Parallel lines on a plane
perpendicular to the visual axis meet at two
points on the surrounding circle. The gray
circle at the center in each panel represents
the foveal vision. The radius of the circle is
90 degree of visual angle.
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Figure 2. Extended retinal coordinates. The radius of the outer circle represents 180 degrees of “visual
angle” while the radius of the inner one shows 90 degrees of visual angle. (a) The image of Figure 1d
is placed in these coordinates. (b) and (c) The same image is seen obliquely. (d) The same image is seen
in parallel to the plane. (e)-(h) The thick line shows the line at infinity of a plane within which the

entire plane is represented.
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Figure 3. (a) The optimized Fraser-Wilcox
illusion, Type 1. The left half appears to
rotate counterclockwise while the right one
clockwise. This effect is strong in the
peripheral vision. (b) The Fraser-Wilcox
illusion, a variant. For many observers, the
left half appears to rotate counterclockwise
while the right one clockwise. This effect is
strong in the peripheral vision.
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Appendix
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Figure A. The method to obtain the retinal
coordinates (p, 6) from the visual world. Sup-
pose that the seen object is placed on the x—y
plane where a target point T (x, v, 0) is lo-
cated, and that an observing eye is located
on the z-axis with the height of “d”. “a” is the
angle between the visual axis and the z-axis
when the eye sees a point F (foveal point)
that is located on the y-axis. The visual angle
“o” of the target point is the angle between
the line from the eye to the foveal point F
(vector f) and the line from the eye to the
target point T (vector {). The visual angle o
is obtained from these two vectors. The angle
0 is given as the angle between the line
parallel to the x-axis through the foveal point
F and the line from the foveal point F to
another point T’ where the extension of
vector ¢ meets the plane that is perpendicular
to the visual axis (or vector f)) and passes
through the foveal point F.
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