430(36)

¥ W20 TS (1914 7H)

BROBEREICETEEXDHAS =

[ T ¥ Sl g [ R S D Sy

* B RFERICRYEEEE  T239 MAETEK 1-10
R LERFREERAE TR T227 HiEmRERERE 4256

(1991 £ 2 § 12 B3 A), 1991484 7 25 H32H)

Brightness of Colored Lights in the Peripheral Retina
Masanori Takase,* ** Katsunori OkaJiMA* and Keiji UCHIKAWA**

* Department of Applied Physics, National Defense Academy,
1-10, Hashirimizu, Yokosuka 239

** Department of Information Processing, Tokyo Institute of Technology
Graduate School, 4259, Nagatsuta, Midori-ku, Yokohama 227

(Received February 12, 1991; Accepted April 25, 1991)

We used an asymmetric heterochromatic brightness-matching technique, in which the test
field was presented in the peripheral retina and the reference white field was presented at
the fovea, to measure brightnesses of 11 test colored lights in dark-adapted state at 40 retinal
positions on 6 meridians. The luminance of the reference field was kept constant at 55cd/
m? The subject adjusted luminances of the test lights to obtain brightness-match between
the test and reference fields. In addition, similar measurements were done in light-adapted
state at 10 retinal positions on the horizontal meridian. The experimental results show that
the test colored lights in the dark-adapted peripheral retina are much brighter than those in
the light-adapted peripheral retina, and that rod contribution to brightness of the colored
lights of photopic intensities in the dark-adapted peripheral retina is evident. Brightness
sensitivity maps drawn over the dark-adapted peripheral retina are turned to be quite similar

to the rod density maps of man and monkey.
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Fig. 3 Photopic luminances (log scale) obtain-
ed by brightness matching in the dark-adapted
state for the R test light as a function of the
visual eccentricity at the 0° and 180° meridians.
Circles and triangles indicate the mean lumin-
ances for the subjects KT and TS, respectively.
Error bar shows standard deviation of 5 data.
The filled circle indicates luminance of the re-
ference light. The arrow in the figure indicates
the angular position of the blind spot.



AR B 2 A0S X (FE - g - I 433(39)

log Photopic Luminance (cd/n?)

o
o

3] o w

=
o

log Photopic Luminance (cd/n?)

log Photopic Luminance (cd/m?)

S
mU'l
(=)
w

0 30
Eccentricity (deg.)

Fig. 4 Photopic luminances (log scale) obtained
by brightness matching of the subject KT in
the dark-adapted state for the 11 test lights as
a function of the visual eccentricity at the 0°
and 180° meridians (A), the 60° and 240° meridi-
ans (B), and the 120° and 300° meridians (C),
respectively. The symbols and notations for the
11 test lights are inserted in the figure (A).
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Fig. 5 Photopic luminances (log scale) obtained
by brightness matching of the subject TS in
the dark-adapted state for the 11 test lights as
a function of the visual eccentricity at the 0°
and 180° meridinans (A), the 60° and 240° me-
ridians (B), and the 120° and 300° meridians
(C), respectively. The symbols and notations for
the 11 test lights are inserted in the figure (A).
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Fig. 6 Photopic luminances (log scale) obtained
by brightness matching of the subject KT in
the light-adapted state for the 11 test lights as
a function of the visual eccentricity at the 0°
and 180° meridians. The symbols and notations
for the 11 test lights are inserted in the figure.
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Fig. 7 Photopic luminances (log scale) obtained
by brightness matching of the subject TS in
the light-adapted state for the 11 test lights as
a function of the visual eccentricity at the 0°
and 180° meridians. The symbols and notations
for the 11 test lights are inserted in the figure.
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Fig. 8 Scotopic luminances (log scale) obtained
by brightness matching of the subject TS in
the dark-adapted state for the 11 test lights as
a function of the visual eccentricity at the 0°
and 180° meridians (A), the 60° and 240° me-
ridians (B), and the 120° and 300° meridians (C),
respectively. The symbols and notations for the
11 test lights are inserted in the figure (A).
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