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ABSTRACT

This poster introduces an alternative
approach to GP, based on a steady state
population with a constrained complexity
crossover operator. The effectiveness of
this method is' demonstrated by
successful application to Boolean concept
formation and to symbolic regression
problems. The results show that a
dramatic reduction in population size,
and thus memory, is possible, with no
performance degradation.

. INTRODUCTION

From the various test functions and engineering systems
used to test the performance of the GP paradigm a number
of limitations of traditional GP have emerged, these are:-

e Random sub-tree crossover..

e No evaluation of tree descriptions.
 The alternative approach to GP which addresses these
problems is based upon a steady state population utilising a
novel constrained complexity crossover operator. This
technique, - called “RAM-GP” (i.e. Rapid, Attenuated
Memory Genetic Programming), uses node complexity
(NC) weightings as a basis for crossover.

2. PRINCIPLES OF RAM-GP

The main concepts of RAM-GP involve using steady state

high rate of mutation. Steady state GP involves immediately
evaluating the fitness of an individual, and then merging it
into the population in place of an existing low fitness
individual. The NC weighting is a measure of the
complexity of a tree and all of its nodes. If for example we
have a functional set consisting of F={+,-,*,%}, we can
weight these functions (e.g. all terminals=1.0, plus=1.1,
minus=1.1, multiply=1.2, divide=1.2) each NC value is
then the sum of the NC values of the nodes below it
multiplied by the weighting of that node. The constrained
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complexity crossover operator is initiated by randomly
choosing parents P1 and P2 from the population. A cross
point CP1 is randomly chosen from P1 which then defines
the root node of the sub-tree to be replaced. The second
cross point CP2 from P2 MUST then be within £2.0 of the
NC value of CP1. The sub-tree with root node CP2 then
replaces the-sub tree with root node CP1 with each allele
having a probability of being mutated of FMUTATE of 0.5.
Once crossed, only one child is produced which is then
evaluated and placed into the population, replacing the
worst individual.

3. RESULTS AND CONCLUSIONS

A selection of results is shown in table one below.
Table 1 ‘RAM GP’ results.

Problem Pop. size CE*
Two-Box 50 54,800
(Koza)** (4000) (1,176,000)
Complex multiplication | 30 90,720
(Koza) (500) (609,500)
Even 3 parity 10 14,060
(Koza) (4000) (80,000)
Even 4 parity 100 144,000
(Koza) (4000) (1,276,000)
Even 5 parity 500 2,048,500
(Koza) (4000) 70,000,000
6 multiplexer 80 65,520
(Koza) (4000) 160,000

GP with a constrained complexity crossover operator with a_

*CE = Computational Effort **Results from Koza 1992.

This technique shows improved performance over standard
GP and also the technique produces a dramatic reduction in
population size and associated memory requirements.
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