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Autonomous Mobile Robot System based on a Fuzzy Artificial Immune System
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ABSTRACT

In this paper addresses the low-level behavior of fuzzy control and the high-level behavior selector for Autonomous Mobile Robots
(AMRs) based on a Fuzzy Artificial Immune Network. The sensing information that comes from ultrasonic sensors is the antigen it, and
stimulates antibodies. There are many possible combinations of actions between action-patterns and external situations. The question is how to
handle the situations to decide the proper action. We propose a fuzzy artificial immune network to solve the above problem. and the computer
simulation for an AMR action selector shows the usefulness of the proposed action selector.
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Fig. 1. Structure of antibody and antigen
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Fig. 3. Entire action control scheme
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Fig. 4. Membership functions of obstacle distance input
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Fig. 5. Membership functions of target distance input

Fig. 6. Membership functions of obstacle & target
direction input
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output
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Table 1. Rules of linear velocity
Direction .
Distance Right Center Left
Near Medium Slow Medium
Middle Medium Medium Medium
Far Fast Fast Fast
2 Ziszof st 7
Table 2. Rules of angular velocity
Direction .
Distance Right Center Left
Near Left Right Right
Middle Center Right Center
Far Left Left Left
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Table 3. Rules of linear velocity

" Center
Dt cHOn | pight Target direction Lefi
Right | Center Left
Near Slow | Slow Slow Slow Slow
Middle Med | Med Med Med Med
Far Fast | Fast Fast Fast Fast
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Table 4. Rules of angular velocity
. Center
Distancs Right Target direction Left

Right | Center | Left
Near Left | Left | Left | Right | Right
Middle | Left | Right | Center | Left | Right
Far Left | Right | Center | Left | Right
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Table 5. Rules of linear velocity

Direction
Distance Right Center Left
Near Fast Fast Fast
Middle Med Fast Med
Far Med Med Med

Table 6. Rules of angular velocity
Direction X

Distange Right Center Left

Near Right Center Left

Middle Right Center Left

Far Right Center Left
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Table 7. The definition of an antigen and antibody
structure.
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Fig. 9. Membership functions of obstacle count input
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Fig. 13. Fuzzifier for antigen input data
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Table 8. The setting of the paratope

Rule of Paratope

LHL | Many | Many | Many | Neg | Neg Far
OB Few | Many | Few # Pos Far
TS Few Few Few Pos # Near

LHL : Left-Hand-Law behavior
OB : Obstacle Avoidance behavior
TS : Target Steering behavior (# : Don’t Care )

A9} 4 Afol o] A3 A A A== F 99 2ot

Q9 M X =
Table 9. The setting of stimulation & suppression

matrix
LHL OB TS
LHL 0 1 -1
OB 1 0 -1
TS -1 -1 0
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Fig. 14. Result of the action selector by if-then rule
with target tracking property
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Fig. 16. Result of the proposed algorithm in the
environment without obstacle
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Fig. 17. Result of the proposed algorithm in the
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