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ABSTRACT

In Genetic Programming (GP)
learning problems are solved by evolv-
ing variable length of genotypes com-
posed of a set of program instructions.
Recently, growing numbers of re-
search concentrates on robustness of
the programs evolved using GP (Kuscu
1998, Reynolds 1994). While some of the
research reports on the brittleness of the
solutions evolved some others proposed
methods of promoting robustness. It
is important that these methods are
not ad hoc and specific for a certain
experimental setup.

This paper briefly introduces genetic
programming and generalisation and a
method of promoting generalisation of
the solutions in GP. The method is used
to improve generalisation of learned be-
haviours within a simulated environ-
ment.

1 Generalisation of Simulated
Behaviours

In genetic programming, for those problems involving simu-
lations of an agent’s behaviour in an environment, the gener-
ality of the solutions are desired. Most of the early problems
of GP involve one fitness case where ‘learning’ is evaluated
based on the performance in one static environment. Clearly,
such an approach can easily result in a solution which only
captures particular characteristics of that environment.

The experiments presented here are concerned with the Ar-
tificial Ant problem. It involves simulating the navigation be-
haviour of an ant aimed at collecting all the food lying along
an irregular trail (i.e., the SantaFe trail).

With a generalisation-oriented approach to the artificial ant
experiment, the performance of 15 best-of-the-run (with per-
fect performance) solutions to SantaFe trail are tested on sev-
eral hand designed trails to observe:

1. the nature and degree of the generalisation over s
trails containing the SantaFe primitives but having a d
ferent shape, and -

2. thenature and degree of generalisation over a set of
containing primitives and/or rules which are dlffer
from those of the SantaFe trail.

'Ihe experimental results have shown that a good perfc
mance of an artificial ant on the SantaFe trail does no
any way guarantee a generalisation of behaviour on even
similar trails. Some of the best individuals could genera
to few SantaFe-like trails but there was no way to know
fore testing which individuals had what kind of generalis
capabilities.

In order to encourage generalisation performance for
class environment a new methodology is proposed. A set ¢
features (i.e. creating multiple environments with envi on
mental sub-samphng) chosen randomly from a class of eny
ronments is used as training data. Evolving potential
tions using sufficient number of training features is ob
to result in general solutions. The method is applied to
tain general solutions for a class of SantaFe-like trails.
training artificial ants using a set of random trails during

evolutionary process, finding an artificial ant which is capabl
of traversing a wide variety of trails is shown to be possibl
One of the important implications is that since a small siz
a training set can help to find a general solution for a gi
class of environments, the cost of computation is also s
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