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Abstract

This paper proposes a hierarchically structured navigation algorithm for multiple mobile robots under unknown
dynamic environment. The proposed algorithmn consists of three basic parts as follows. The first part based on the
fuzzy rule generates the turning angle and moving distance of the robot for goal approach without obstacles. In the
second part, using both fuzzy and neural network, the angle and distance of the robot to aveid collision with dynamic
and static obstacles are obtained. The final adjustment of the welghting factor based on fuzzy rule for moving and
avoiding distance of the robots is provided in the third stage. Some simulation results show the cffectiveness of the
proposed algorithm.
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Table 1. Fuzzy rulesl for goal approach

P Dist | 7g PS PM PB
NB LB LB LB LM
M LB LM LM LS
NS LM LM LS LS
7E ST ST ST ST
PS RM | RM RS RS
PM RB RM | RM RS
FB RB RB RB RM
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Table 2. Fuzzy rules 2 for goal approach
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Table 3. Fuzzy rules 3 for obstacle avoidance

AngleDISt 7E ps | pm | PB
7E ZE | PS PS | PM
PS ZE | PS | PM | PM
PM ZE | PM | PM | PB
FB PS | PM | PB | PB

23 7k Ha] 2 E

HEA HA) FHL 2R ZEY FILL A% olF A
glet Folz FAZE AT o)F A Aold FATAE F4Z
Zgate] F¥ A0 o] AFHoR BESE o] FA7]7
A7 A LuFLE olE T BT HANA o|F
2R g 7154 34 =2 75 g F9r|ss
A FFAAET

o] 71%x HX gnEF AEFEFE FAEZAY
At EEFAA A9 gt FoEAA Y FH2A 0|
T2 EYe 234 AT nyFlAY clFA= S 2l
g3 SueFoA el FFE A olF Agdel W 7tE
o]t

% i

-90 -0 - 0 0 & st
3 1. BEEHAA S ARek TP Tke el E71A 4
Aele) Aol R 2%E T+
Fig, 11. Membership functions of the difference between
the distance to the goal point and the closest
distance to the obstacle

370

0 30 80 90 Bt

28l 12 A% e BABAAS Al dE 2dE
Bhn
j=2m

Fig. 12. Membership functions of the closest distance to
the obstacle

ZE P8 PM PB

0 03 06 0.9 Wernt
a8l 13 2Ee EZFE HIE AT oA g
}EA ol et 25T
Fig. 13. Membership functions of the adjustment variable
[or robot’s moving distance to the goal

£ 4= 7FeA AATEE YEdt e 7] g
o7 Fepg 3 HAFH) vl g NNFAE FotEg

shsaek

E 4. 713X A7
Table 4. Weight factor fuzzy rules
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