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Introduction :

This project is a computer program written to simulate the process of Darwinian evolution in virtual organisms (‘Artificial Life’). It creates a three – dimensional virtual world, consisting of organisms, complete with a digital ‘genome’ and simple neural network, living in a computer – generated landscape, which consists of different types of terrain. The aim is to imitate the process of natural evolution in these virtual creatures. The simple brains that these organisms possess are capable of ‘learning’ with experience.

Methodology:

The computer program initially uses fractals to generate a random landscape consisting of water, forests, plains, etc.

Then the genetic unit generates random genomes for the organisms. The digital genome here is a specially developed binary code that uses a string of 1’s and 0’s to describe the physical characteristics and capabilities of each organism. The genetic unit is capable of generating, reading, and modifying these codes.

The virtual organisms are then introduced into the environment. Depending on the physical features of each creature, traversing different types of terrain consumers a different amount of energy, and may even be impossible. For example, an organism with fins can easily swim thorough water, while one without gills would find it impossible to live in it. To survive, each organism must find the most efficient method to reach energy depots that are randomly located in the environment.

Each organism is controlled by an artificial neural network, which, likes a real animal brain, can sense it surroundings to determine the optimum route. This neural network is also capable of showing sings f learning.

Results :

Only the organisms that posses an optimum genetic makeup suited to their environment ad additionally have a well – balanced neural network can survive. The genomes of these organisms are copied and mutated to produce offspring, in a process analogous to natural selection. After several generations, new species emerge that are well suited to their environment, as predicted by Darwin.

Conclusion :

This program simulates Darwin’s Theory of Evolution and hence can be used to test hypotheses relating to this theory. The type of neural network used here can also be used to control autonomous robots exploring difficult or dangerous terrain.

