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Effects of Aging on Stimuli for Peripheral Vision

Kazunori SHIDOJI , Takehito HAYAMI, Yasuhiro NOSE,
Fumiaki KITAMURA and Katsuya MATSUNAGA

(Received December 24, 1996)

Abstract: The effects of aging on visual information process during simulated driving were examined
using a newly developed device for the presentation of stimuli in the peripheral vision (peripheral vision
reaction timer). Forty-eight observers (42 men, six women), divided into three groups (aged, middle
aged, younger) separated by 20 years, participated in the experiments. In experiment 1, the observers
reacted by foot when LEDs (Light Emitting Diodes) were lit on both the right and left sides within a
90°to 20°visual angle . Results suggested that observers of in their 60’s and 70’s had a narrower visual
field than the younger. In experiment 2, the observers reacted as soon as LEDs in the peripheral visual
field(80°, 60°, 40°, and 20°) were lit while driving a car along the road on the display. They also made
more response errors, took more reaction time, and had more individual differences in performance than
the other two groups. The aged seemed to have not only a narrower visual field but a more deteriorated
capacity for information processing. In a practical situation as in driving, acquisition of spatial allowance
according to the driver’s individual difference is needed.
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Fig.2  Inside of the stimulus-display unit
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Fig.3  Observers’ visual field
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Table 1 Distribution of observers’ age and sex

class younger middle aged aged sum
age twenties  thirties forties fifties sixties seventies
man 5 7 8 8 10 4 42
fernale 3 0 0 2 1 0 6
sum 15 15 48
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Fig.4 Mean number of errors for positions of stimuli.
L8, L6, L4, L2, R2, R4, R6,and R8 indicate left
80°, left 60°, left 40°, left 20°, right 20°, right
40°, right 60°, and right 80° of the visual angle,
respectively. The upper section and the lower
section of the bar each represent one standard
deviation.
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Fig.5 Mean reaction time between the LED signal and
the release of the accelerator pedal for positions
of stimuli. L8, L6, L4, L2, R2, R4, R6, and R8
indicate left 80°, left 60°, left 40°, left 20°, right
20°, right 40°, right 60°, and right 80° of the vi-
sual angle, respectively. The upper section and
the lower section of the bar each represent one
standard deviation.
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Fig.6 Mean reaction time between the LED signal and
the application of the brake pedal for positions
of stimuli. L8, L6, L4, L2, R2, R4, R6, and R8
indicate left 80°, left 60°, left 40°, left 20°, right
20°, right 40°, right 60°, and right 80° of the vi-
sual angle, respectively. The upper section and
the lower section of the bar each represent one
standard deviation.
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Fig.7 Mean standard deviation of reaction time for po-
sitions of stimuli. L8, L6, L4, L2, R2, R4, R6, and
RS indicate left 80°, left 60°, left 40°, left 20°,
right 20°, right 40°, right 60°, and right 80° of
the visual angle, respectively. The upper section
and the lower section of the bar each represent
one standard deviation.
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