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Autonomous Mobile Robots Navigation Using Artificial Immune Networks and
' Neural Networks

EFHE - SRE-EH P S
(Dong-Je Lee * In-Sic Kim * Min-Jung Lee * Young-Kiu Choi)

Abstract - The acts of biological immune system are similar to the navigation for autonomous mobile robots under
dynamically changing environments. In recent years, many researchers have studied navigation algorithms using artificial
immune networks. Conventional artificial immune algorithms consist of an obstacle-avoidance behavior and a
goal-reaching behavior. To select a proper action, the navigation algorithm should combine the obstacle-avoidance
behavior with the goal-reaching behavior.

In this paper, the neural network is employed to combine the behaviors. The neural network is trained with the
surrounding information. the outputs of the neural network are proper combinational weights of the behaviors in
real-time. Also, a velocity control algorithm is constructed with the artificial immune network. Through a simulation
study and experimental results for a autonomous mobile robot, we have shown the validity of the proposed navigation

algorithm.

Key Words : Artificial Intelligence, Autonomous Mobile Robot, Artificial Immune Network, Neural Network
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Table 2 Antibody configuration
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Table 4 Goal approach behavior antibodies paratope

configuration
2EH 298 AT UM Paratope
& AAno] ¢ 44 Exd44

12|31 4/5]6[7]18]9 10
109007 [20] #] #1 #l #| sl #)| #] # 1.0
A2 675°) | # 120 #f #| #| #] #| #]| # 2.0
G 450°) | # | # 200 #] #| #]| #| #| # 3.0
A4 225% | # | #| # |20 #| #| #] #] # 4.0
FAS(00°) | # | # | #| #l20] #| #]| #| # 5.0
FA6C-25) | #| #| #| #| #({20] #| #| # 6.0
FAT-4507 | #| #| #| #| #| #|20] #| # 7.0
PAS-675) | #| # [ # [ #| #] #| #]20] # 8.0
FA-900°) | #| 4| #{ #| #| #| #| #[20 9.0

k3 5 &x Jt&% &l paratope
Table 5 Velocity control antibodies paratope
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Fig. 3 Configuration of Behavior Combination Neural network
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Fig. 4 Learning Data of neural network
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