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Collision Avoidance of Mobile Robot Based on Prediction of Human Movement According to

Environments
Yusuke TAMURA*!, Shunsuke HAMASAKI, Atsushi YAMASHITA and Hajime ASAMA

*1 Department of Precision Mechanics, Faculty of Science and Engineering, Chuo University
1-13-27 Kasuga, Bunkyo-ku, Tokyo, 112-8551, Japan

In order for mobile robots to coexist with humans, both safety and efficiency should be satisfied. We propose a
method to predict pedestrian movement for collision avoidance of mobile robots and pedestrians. In the proposed method,
the pedestrian trajectories are measured and a database of human movement tendencies is generated. The database is
applied to the prediction of future pedestrian movement. To decrease the initial time cost for database generation,
environmental geometric configuration is considered in the form of virtual forces. To verify the usefulness of the proposed
method, we generated the database based on five-hour observation and conducted three types of experiments based on
the generated database. The first experiment showed the prediction performance of the proposed method and proved the
method guaranteed the safety. The second experiment showed that the proposed method satisfied both the safety and
efficiency through the comparative simulations. The third experiment showed the method could apply to the real mobile

robot.
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sensor sensor

(a) A person is approaching the intersection. (b) A person is moving apart from the intersection.

Fig. 1 Necessity of the prediction of pedestrian’s movement
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1

Fig. 2 Schematic view of pedestrian’s movement tendency
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Fig. 3 Updating of the database of pedestrian movement tendency
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I

Fig. 4 Initial data for the movement tendency database
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Fig. 5 Experimental environment for generation of the movement tendency database
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Fig. 6 Observed pedestrian trajectories
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Fig. 9 Required time for the robot movement
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Fig. 10 Experimental environment for variation of the proposed method

44 0O0OOO

oooobobo0oooooboOoooOobobo0oboooboooboooooOooboOobooOoon ZENG Ritecs Ine.0 O
goooobooooobooooobobobooboooobobooobooooobDOo oD booobooobooo
gooooooooooobooooboooooooboooooooooobooobboooooob0ooboooDbbOoo
0.7m/s000000 02m/s DO D0OODODO

oooooobooooboooooobooooooboooooooooobbooboooobDoobbooobo 20000
oobooOoooooourM-30LXO0OoooooooooooooooooobooobooboooobooooooDn
oboooooboooobobooooboooobobooooboboobooobooooobobooobooD

ooboooboooobo¢+t=0000000000000000000000O0 ¢t=-3.0,-1.5,0,1.5,3.0(s)0 50O
obooooOwgooosooooooooon

01100 Bsoooooooooooobooooobooooboooboooboooobooooooobooooboooonn
01200 1400000 1100 12000000000¢t=00000000000 1000 1300 1400000
oboboO0¢+=300000000200000

011o000b000 120000b00o0d:=3000000000030000000000O0000000
gbobobooboooooooobooboobooboboboboboboboobooooobooobooobooboOoboon
gboooboobOoobooo BoouooooboooooobooooooobooboobooOoboooboooaoon

©2013 The Japan Society of Mechanical Engineers



BIRIOG L A OBE TRICES BB R A v ko AWEkkEE

. I - 1 1
.}— L L ,r-::i_l_ _.ri‘LL _,erL
S ey . g
00 10si 20st . 30s
.J—“T.\. Jr (s Jr:"Ll—-- _.r_:T.L
Mg ¥-- il - - - R .
e A0S 508 . 6.0si ] 7.05s:
e I )
T N i — Robot
. poiip S, Ny el Person
e BOS 90si . 100si
Fig. 11

An example of observed trajectories (Case 1: the person starts at ¢ = 0 s)
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Fig. 13 An example of observed trajectories (Case 2: the person starts at ¢ = 3.0 s)
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