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Local Obstacle Avoidance Method of Mobile Robots Using LASER scanning sensor

E DA = R | T EM 7 S T =TI O
(Sung Cheol Kim + Won Chan Kang - Dong Ok Kim - Dong Jin Seo - Nak Yong Ko)

Abstract - This paper focuses on the problem of local obstacle avoidance of mobile robots. To solve this problem, the
safety direction section search algorithm is suggested. This concept is mainly composed with non-collision section and
collision section from the detecting area of laser scanning sensor. Then, we will search for the most suitable direction in
these sections. The proposed local motion planning method is simple and requires less computation than others. An
environment model is developed using the vector space concept to determine robot motion direction taking the target
direction, obstacle configuration, and robot trajectory into account. Since the motion command is obtained considering
motion dynamics, it results in smooth and fast as well as safe movement.

Using the mobile base, the proposed obstacle avoidance method is tested, especially in the environment with pillar,
wall and some doors. Also, the proposed autonomous motion planning and control algorithm are tested extensively. The
experimental results show the proposed method yields safe and stable robot motion through the motion speed is not so
fast.

Key words: local obstacle avoidance, autonomous mobile robot, laser scanning sensor
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Table 1 Specification of developed mobile robot.

Item Contents
DiameterxHeight [cm] 62 x 80
Weight & payload [kg] 140 / 100

Max. t-acc. / r-acc. [m/s’] 12 /125

Max. Trans. speed [m/s] 0.63
Encoder resolution [counts/cm] 1194
Number of wheel / Drive type | 2 wheel differential

Battery Capacity [W-hour] 780

Main controller CPU Pentium-1I 700MHz

pillar

a8 549 34 z2d
Fig. 5 Experimental environment model.
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Weights of performance function(Exp. 1)
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a a a
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CS 04 0.0 0.0 -0.6
non CS 0.4 0.0 0.0 0.0
max. CFS threshold 3.0 [m]
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Fig. 6 Robot trajectory(Exp. 1).
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Table 3 Weights of performance function(Exp. 2).
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Fig. 7 Robot trajectory(Exp. 2).
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Table 4 Weights of performance function(Exp. 3).

. . weight
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a safe a goal a mov a colli
cS 0.3 0.0 0.25 -0.7
non CS 0.7 0.0 0.25 0.0
max. CFS threshold 3.0 [m]
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o =& HapAE 3)

Fig. 8 Robot trajectory(Exp. 3).
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Table 5 Weights of performance function(Exp. 4).
. . weight
situation
a safe a goal a mov a colli
CS 0.3 0.0 0.3 -0.5
non CS 0.3 0.0 0.3 0.0
max. CFS threshold 3.0 [m]
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Fig. 9 Robot trajectory(Exp. 4).
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