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This paper describes a genetic-fuzzy system in which a 
genetic algorithm (GA) is used to improve the perfor
mance of a fuzzy logic controller (FLC) . The proposed 
algorithm is tested on a number of gait-generation prob
lems of a hexapod for crossing a ditch while moving 
on flat terrain along a straight line path with minimum 
number of legs on the ground and with maximum av
erage kinematic margin of the ground-legs. Moreover, 
the hexapod will have to maintain its static stability 
while crossing the ditch. The movement of each leg 
of the hexapod is controlled by a separate fuzzy logic 
controller and a GA is used to find a set of good rules 
for each FLC from the author-defined large rule base. 
The optimized Fl.Cs are found to perform better than 
the author-designed Fl.Cs. Although optimization is 
performed off-line, the hexapod can use these Fl.Cs to 
navigate in real-world on-line scenarios. As an FLC 
is less expensive computationally, the computational 
complexity of the proposed algorithm will be less than 
that of the traditional methods of gait generation. 
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1. Introduction 

Genetic algorithms ( GAs) are population-based 
search and optimization techniques which mimic 
the mechanics of natural selection and natural 
genetics (Goldberg 1989). On the other hand, 
fuzzy logic controller (FLC) - a successful ap
plication of fuzzy set theory - is a potential 
tool for handling imprecision and uncertainty 
(Kosko 1994). To get advantages of both the 
techniques, a GA is merged with the fuzzy logic 
technique. Research is going on in both the di
rections - in one approach, an FLC is used to 
improve the performance of a GA (Herrera et 
al. 1994), whereas in the other implementa
tion a GA is used to design an optimized PLC 

(Karr 1991). Our present work is also based 
on the second approach. Evolutionary tech
niques have been used by several investigators 
for fuzzy rule generation. In this connection, 
the work of Ishibuchi et al. (1997), Bonarini 
(1996, 1997), Glorennce (1996), Cordon and 
Herrera (1996), Cupal and Wilamowski (1994) 
are worth mentioning. In our genetic-fuzzy sys
tem, a GA tries to find a set of good rules from 
the author-defined large rule base so as to opti
mize the performance of an FLC. 

A legged robot is preferred to a wheeled robot 
particularly for the locomotion on rough ter
rain, although, the locomotion mechanism of 
the former is relatively complicated. A gait is 
a sequence of leg motions coordinated with a 
sequence of body motions for the purpose of 
transporting the body of the legged robot from 
one place to another. A gait is periodic if similar 
states of the same leg during successive strokes 
occur at the same interval for all legs, that in
terval being the cycle time. Otherwise, it is a 
non-periodic gait. Periodic gaits are suitable 
for smooth terrain. Song and Waldron ( 1989) 
provide an extensive survey on different meth
ods of periodic gait generation. On the other 
hand, non-periodic gaits are suitable for rough 
terrain and for varying terrain conditions. Both 
graphical as well as analytical methods have 
been tried by several researchers for solving 
non-periodic gait generation problems. In this 
connection, the work of Kumar and Waldron 
(1989), Pal and Jayarajan (1991), Jimenez and 
Santos ( 1997) are significant. The main draw
back of these methods is their computational 
complexity. Moreover, since no effort is spent 
on optimization, the generated gaits are far from 
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