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Abstract

In real system application, the 3-D obstacle avoidance system for the autonomous control of the underwater flight ve-
hicle (UFV) operates with the following problems: the sonar offers the range/bearing information of obstacles in a lo—
cal detection area, it requires the system that has reduced acoustic noise and power consumption in terms of the au-
tonomous underwater vehicle (AUV), it has the UFV operation constraints such as maximum pitch and depth, and it
requires an easy design procedure in terms of its structures and parameters. To solve these problems, an intelligent
3-D obstacle avoidance algorithm using the evolution strategy (ES) and the fuzzy logic controller (FLC), is proposed.
To verify the performance of the proposed algorithm, the 3-D obstacle avoidance of UFV is performed. Simulation re-
sults show that the proposed algorithm effectively solves the problems in the real system application.
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Fig. 1. Polar coordinate decision of obstacle.
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Fig. 2. Generation of course command.
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Table 1. Composition of controllers

2 A0)7] x| A o] 7] A EA 07
Fuzzifier singleton singleton singleton
Membership . . .
. triangle gaussian gaussian
function
Inference min- product— product—
simplified simplified simplified
Control PD sliding mode | sliding mode
Parameters fixed auto—tuning | auto—tuning

E 2. HE A E S HAAE.
Table 2. Fuzzy rule for course control.

E 7 PB PM 70 NM NB
PB -1 -1 -05 -0.25 0
PM -1 -05 -0.25 0 0.25
70 -05 -0.25 0 0.25 05
NM -0.25 0 0.25 05 1
NB 0 0.25 05 1 1

E 3 AR AE A% HAA] SetoldE.
Table 3. Fuzzy sliding rule for pitch/depth control.

S S| NB NM Z0 PM PB
NB -1 -0.7 -0.5 -0.3 0
NM -0.7 -0.5 -0.3 0 0.3
Z0 -0.5 -0.3 0 0.3 0.5
PM -0.3 0 0.3 0.5 0.7
PB 0 0.3 0.5 0.7 1
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Fig. 4. Block diagram of 3-D obstacle avoidance system.
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Fig. 5. Performance of 3-D obstacle avoidance 1.
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