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Collision-Avoidance and Optimal Path Planning of Autonomous
Mobile Robot using Soft-Computing
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Abstract

Recently, the necessity of the autonomous mobile robot is emphasized in order to enlarge the scope of activity and
actively cope with the change of work environment. This paper proposes the algorithm which enables the mobile robot
to avoid obstacles and lead it to the destination by the shortest path. And we verify the usability by a simulation.
We made the algorithm with micro-GA and A-geometry MRA. The area of simulation is limited to
320(width)X200(length) pixels and one pixel is one centimeter. When we planned the path with only A-geometry
MRA, we could find the direction for path planning but could not find the shortest path. But when we planned the
path with A-geometry MRA and micro-GA, we could find the shortest path. So the algorithm enables us to find the
direction for path planning and the shortest path.
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3.3 Modified micro-genetic algorithm
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RB | Right Big RB | Right Big
;{8 gﬁgt Small RS | Right Small
LS Left Small Z0 | Zero
LB Left Big LS Left Small
FollE A WA LB | Left Big
NR Near =3 &%
FR Far
I S SL Slow
NR Near ME Medium
EM Emergency FA | Fast
E 2. FE IFE ST HAA F Hlo|~
Table 2. Fuzzy rule base for collision—avoidance
and : . Then :
IF : Fuzzy and..
Rule. Relative .
Angle | Map | oo | SCng | vy
Zone Angle

1 RB FR NR RB ME

2 RB FR EM RB SL

3 RB NR NR RB SL

4 RB NR EM RB SL

5 RS FR NR RS FA

6 RS FR EM RS ME

7 RS NR NR RS ME

8 RS NR EM RS SL

9 70 FR NR 70 FA

10 70 FR EM 70 SL

11 70 NR NR 70 ME

12 70 NR EM 70 SL

13 LS FR NR LS FA

14 LS FR EM LS ME

15 LS NR NR LS ME

16 LS NR EM LS SL

17 LB FR NR LB ME

18 LB FR EM LB SL

19 LB NR NR LB SL

20 LB NR EM LB SL
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£ Simulation of Optimal Path Planning for Autonomous Mobile Robot
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Fig. 11. Simulation program for optimal path planning
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Table 3. The number of sub-goal and practice distance
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ex 3)
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A A (cm) 324.8 294.3
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