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5. Evaluation of Danger Perception Ability
by Tactile Sense of the Aged

by Kiyoshi FUKAYA*

Abstract; In this report “danger perception” implies “danger avoidance”, because the concept of
“danger” implies the concept of “prediction” and “avoidance”.

Such works as trouble shooting and maintenance for machinery need that a worker approachs
the dangerous zone and he has a danger perception ability. In general, the abilities of the aged
tend to decrease with getting old. Therefore it is feared that danger perception ability of the
aged also decreases and it is difficult for the aged to avoid danger.

In this study, the ergonomic experiments were performed to measure the danger perception
ability of the aged and the young. In the experiments, the subject was indicated to take a task
in the movable range of an industrial robot. In addition to that, he was indicated to push an
emergency stop button in case of sudden start of robot operation, which was the danger. Response
time of pushing the button was measured in several conditions, that is , by changing the direction
of robot motion, the sense organ to detect the sudden start of robot operation and the work
load of additional task. The period between start of trial and sudden start of operation was
determined by random number.

The response time was shorter in the tactile perception than in the visual perception. In the
perception by vision, a worker needs to share his attention positively not only to the work but
also to the movement of robot. On the other hand, in the perception by tactile impression, the
motion of the robot can interrupt a worker’s operation and compel him to draw attention to the
robot. Therefore, a worker can share more attention to the work itself in the tactile sense than
in the vision.

The auditory perception was difficult, because the start of robot operation does not generate
special sound.

The mean response time of the aged was longer than that of the young, and the deviation was
larger in the aged than in the young. That means the danger perception ability of some aged
persons were lower than that of the young, and they can not avoid the danger in some works
which require quick response. Therefore, a supplementing device is necessary for safe work.

Keywords; Safety, Danger perception, Tactile sense, Elderly person
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Table 5.1 Summary of preliminary experiment

FHRREBROKER

(@D Relation between response time and sense

¥ & CERE ORBR

sense distance | response time no response
vision 50cm 612 = 92 ms

vision 100cm 620 = 40 ms

vision 150cm 728 = 137 ms

audition 50cm | 894 = 69 ms 30%
audition 150cm | 1106 + 104 ms 50%
tactile 50cm 494 + 71 ms

(@ Relation between response time and robot's speed

aRy b OEE & EEREORBMR

robot’s speed response time wait time
16 mm/s 416 = 96 ms <10sec
86 mm/s 391 + 180 ms <10sec
163 mm/s 396 = 57 ms <10sec

(® Relation between response time and robot’s
motion direction

Bi{rhm & ERRE DL
up/total | forward/total | back/total
0.99 1.02
1.10 0.91

(@ Relation between response time and robot’s
motion direction

FIIESR & IER § > DALE R U FHHESR

work wait time response time (ms)

no <10sec 390 = 43 718 = 32
no 2 ~ 3 min 72 £ 91
reading 2 ~ 3 min 608 + 136 922 £ 79
game <20sec 913 + 214
hearing <40sec 453 = 110

dist. hand & bottun contact apart
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Table 5.2  Summary of experiments
KERDBE
No | sense | work button Subject
(a) | tactile | no | hand ‘aged, young
(b) | tactile | read | hand aged, young
(c) | vision | no | hand aged, young
(d) | vision | read| hand aged, young
(e) | tactile | add | hand aged, young
(f) | tactile | add | robot’s arm | young
— 6007 %*“ 4
a mean
£ 5001 { _ -,
)
4001 .
g i I
© 300 I } {
2
g 200 [
=¥
& 100 4
(a7
n T T T
1 2 34 5 6§ 7-8°9 A B C D
Aged Young
Subject
Fig. 5.3 Response times of each subject
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Fig. 5.4 Relation between response time and sensing
organ
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" Table 5.3 Relation between response time and
sensing organ
mHE & DB
expt aged young total
(a) 207 + 72| 197 75 | 224+ 73
(b) 206 £ 81| 225 £ 77 | 272+ 86
(c) 263 + 80| 237 +84 | 254+ 82
(d) 377 = 92 310 £ 66 356 = 90
(e) 440 = 141 | 292 =91 | 394 = 145

Table 5.4  Significance of difference between
experiments and difference between ages
RERE & L UFERBOBERBOZOFENE

expt aged young total aged-

(2)(b)(c)(d)(e)|(a)(b)(c)(d)(e)i(a)(b}(c)(d)(e)} young

(a) * % %k ok + % % * % % 3k

(b) + * % * ok * % *

(c) * % * % * %

(d) * E

(e) *

+5% significant * 1% significant
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