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In recent years, human-coexistence robot to do housework and services, i.e.,
the realization of human-coexistence robot has been desired. Human-coexistence robot,
in order to work around the human, to be in frequent contact with humans is to be
expected. Therefore, it is necessary to perform risk assessment in advance. However,
since human-coexistence robot is new device, the statistical data of the past accident
does not exist. In addition, the contents of work and working environment are not
stable. Therefore, the conventional risk assessment technique can not be used. In this
research, a quantitative evaluation method for exposure frequency of the collision risk
of the human-coexistence robot that works in human's living environment is proposed.
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3 Human's movement history of role of the
robot

7% 1 Total time for each proximity level (6

subjects)
a. Proximity Level 1
Number of subjects 1 3 4 s 6

1 1 11.6 0 X 0
3 1.7 0.0 1.8 0.0 0.0
4 11.6 0.0 0.0 4.1 0.0
S 0.1 1.8 0.0 0.0 0.0
6 25 0.0 4.1 0.0 8.1

7.0 0.0 0.0 0.0 8.1
Total Proximsty Tune[sec 29 13.5 15.7 1.9 14.8 15.1

b. Proximity Level 2
Number of subjects 1 i s 6

0.0 39 0.0 0.0 0.0
3 0.0 0.0 122 0.0 0.0
4 3.9 0.0 0.0 0.0 0.0
s 0.0 12.2 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0 0.0

7 0.0 0.0 0.0 0.0 0.0
- 39 122 39 122 0.0 0.0

1 3 4 S 6 7

1 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0
:‘ 0.0 0.0 0.0 0.0 0.0
s 0.0 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
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7 2 Total time for each proximity level (7
subjects)

a.Proximity Level 1

Number of subjects 1 2 3 4 S 6

329 239 489 24.0 798 §1.0
329 2958 61.7 34435 6.5

265 0
4 48.9 61.7 19.1 0.0 1223 0.0
2 0

6 9.8 6.3

Total Proxamsty Tune|sec 270.6 T43.9 560.3 2519 589.9 225.7 80.6

b.Proximity Level 2

Number of subjects 1 2 3 4 S 6

4 ss 78 0.0 0.0 0.0

6 6.4 0.0 0.0 0.0

Jotal Proximsty Tune|sec 36.0 76.1 227.7 135 166.6 64

c.Proximity Level 3

Number of subjects 1 2 3 4 S 6

03 0.0 0.1 0.0 0.0 0.0
3 03 0.0 6.9 0.0 0.0
4 09 0.1 0.0 0.0 0.0 0.0
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