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Ceiling is suitable location for robots to transport loads because Automated Guided Vehicle(AGV) and humans do not
interfere. In a previous study, a ceiling mobile robot called HanGrawler 2 has been developed. It can travel at a high
speed of 1.0 m/s to compete with ground vehicles. However, it sometimes fells at a high speed traveling. So, the purpose
of this study is to improve the reliability of starting, accelerating, and traveling at high speed. Optical motion capture
is used to observe crawler’s behavior of HanGrawler 2. The Observation of crawler’ s behavior reveals that the crawler
moves on an inflated trajectory at the high speed movement. In addition, the experiment results show that the collision
is not caused by inflation, but by the push-in timing. To optimize the push-in timing, an encoder was implemented to

improve the reliability of high-speed traveling.
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Fig.3 Conceptual sketch of initial position pattern

Table 1 Success rate of the experiment to verify the
effectiveness of automatic adjustment

Automatic adjustment

Velocity Position On Off

(c) Before PSD1 detecting 3/3 3/3

(a-1) PSD1 detecting 3/3 0/3

(a-2) PSD2 detecting 3/3 0/3
0.3m/s

(b) Between PSD2 and PSD3 3/3 0/3

(a-3) PSD3 detecting 3/3 0/3

(a-4) PSD4 detecting 3/3 0/3
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Table 2 Success rate of the experiment to verify the
effectiveness of new timing control

Timing Control
during acceleration

Velocity Success On Off

Acceleration success 5/5 5/5
0.3m/s

Running success 5/5 5/5

Acceleration success 5/5 1/5
0.6m/s

Running success 4/5 0/5

Acceleration success 4/5 0/5
1.0m/s

Running success 2/5 0/5
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Fig.4 Trajectory of a marker on a shoe relative to the body
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Fig.6 Relation between the position of the hanging
mechanism and the collision
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Fig.7 Trajectory of a marker on a shoe relative to the
body with and without collision
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Fig.9 Steps to insertion of the hanging mechanism
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Fig.10 Conceptual sketch of collision during insertion
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Fig.11 Pitch angle of HanGrawler during traveling
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Fig.12 Measured speed using encoder
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Table 3 Success rate of the experiment to verify the

effectiveness of control using encoder
Velocity [m/s] |Success rate|
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Fig.13 Measured data (0.9 m/s)
Table 4 Repeatedly calculated delay time(Tq)

Current time [ms] V1 [m/s] Distance remaining [nm] | Td [ms] | Pushing time [ms]
1st 901.2 06 50 333
2nd 901.5 0.6 35 33.2 934.7
3rd 910.0 0.59 30 25.9 936.0
4th 918.6 0.57 26 20.6 939.2
5th 927.0 0.56 22 14.3 941.3
6th 935.5 0.52 18 9.4 944.9
7th 944.0 0.48 14 3.9
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