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Backward Control Simulation of Tractor-Trailer

Using Fuzzy Logic and Genetic Algorithms
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ABSTRACT

When farmer loads and unloads farm products with a trailer, linked to a tractor, the tractor-trailer
is backed up to the loading duck. However, travelling backward is not easy and takes a time for even
skilled operators. Therefore, unmanned backing up is necessary to save the effort. A backward control-
ler of tractor-trailer was simulated using fuzzy logic and genetic algorithms.

Operators drive the tractor-trailer back and forth several times for backing up to the loading duck.
As the operators did it, a backward controller was designed using fuzzy logic. And genetic algorithms
was applied to improve the performance of the backward controller. With the strings coded with the
fuzzy membership functions, genetic operations were carried out. After 30 generations, the best fitted
fuzzy membership functions were found. Those membership functions were used in the fuzzy backward
controller. The fuzzy controller combined with genetic algorithms showed the better results than the

fuzzy controller did alone.

F8 §oJ(Key words) : EHE (Tractor), ¥ l=2] 4o (Fuzzy Logic Control), E& ¥ 2] (Trailer),
f AL 8% (Genetic Algorithms)
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Table 1. Fuzzy variables and linguistic variables
HAHF
a B d Handle Speed
Aolm % |
PL located far to | far right Not turn far to zpzﬁi;%
the right from tractor Available the right h? gh
located to the rr‘ledlum Not tum‘to the speed up
PM medium right right from Available medium backward
u g tractor right moderately
located somewhat located right turn speed up
PS somewhat to right from side of somewhat to backward
the right tractor loading duck the right a little
located on making located on slow down
Z0 t?::am in line straight line the middle of | keep straight to Zero
am from tractor loading duck
located somewhat located left turn speed up
NS somewhat to left from side of somewhat to forward
the left tractor loading duck the left a little
. d
NM located to the | medium left Not turn to the :::;ar:p
medium left from tractor Available medium elft
moderately
NL located far to | far left from Not turn far to ?::;:r:p
the left tractor Available the left .
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{Forward Travelling)
Rule 5 T [F a is PL, B is NM,
and 4 is DC,
THEN Handle is NS
and Speed is NL.

{(Backward Travelling)
Rule 18 : IF a is ZG, B is ZO,
and d is PS,
THEN Handle is NS
and Speed is PM.

Fig. 2 Examples of fuzzy rules
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interface
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