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Robot Collision Avoidance Technology at Manufacturing
Sites that Applies Al Prediction Technology for Walking
Trajectories

NING Xiaoguang

In order to enable humans and robots to work in the same shared space at manufacturing site, robot trajectory
planning technologies have been developed for robots to avoid collisions with humans during operation.
However, by the conventional technologies, since the operation must be temporarily stopped before the robot
performs the collision avoidance, the robot frequently stops when it comes into close contact with a person, and
the productivity is significantly reduced.

In this research, as one of the technologies necessary to solve the above problem, we are working on an inno-
vative technology for predicting the position of the human body in a few seconds ahead at the manufacturing site.

This time, a novel method has been proposed by applying an Al-based human walking trajectory prediction
technology to the prediction of the human body position at the manufacturing site, and evaluated the performance
using one case at the manufacturing site. As a result, the proposed method is able to predict the body position 4
seconds ahead in a processing time of 0.4ms, and a technical issue has also been identified. In addition,
comparative evaluation experiments revealed that this method has better prediction accuracy and a processing

speed of 10 times or more faster than the orthodox time series analysis method.
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% #6Z1H A4 2B 0 OEIERFAE W C & 235
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x4 HTRPEL YA 7 LHTY) OFIEREIF & K

= 1 [ BEtHF LK [s]
1 4 8
2 6 12
3 3 6
4 4 8
5 2 4
6 4 40
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&5 3 ODOFHFEDEER

38 #1 38 #2 38 #3

ARIMA | 620 54.1 612 41.3 296 42.7 | 232 30 178 51.2 432 40.3
1.2 | LSTM 135 9.3 309 8.9 131 8.9| 253 7.9 126 7.9 278 7.9
DBT 132 0.1 304 0.2 131 0.2 | 150 0.2 110 0.1 279 0.2
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4 | LSTM 145 22.9 589 22.8 104 229 | 350 20.3 118 20.2 369 20.2
DBT 151 0.3 544 0.2 123 0.2 | 184 0.2 109 0.2 345 0.4
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