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Quick Background

ldea of evolutionary computing was introduced in the
1960s by |Rechenbergin his work "Evolution strategies
(Evolutionsstrategiein original).

.

Genetic Algorithms (GAs) were invented by John Holland
and developed by him and his students and colleagues.
This lead to Holland's book "Adaption in Natural and
Artificial Systems' published in 1975.

In 1992 JohrKozaused genetic algorithm to evolve
programs to perform certain tasks. He called his method
Genetic Programmingd 8
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What 1s GA?

O lgenetic algorithm (GA) is a search technique used in
computing to find exact or approximate solutions to
optimization and search problemso

Inspired by Theory of Evolution by Darwin the solutions
generated by GA are evolved over the time by using
evolutionary biology techniques such asmutation,
selectionetc.
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Role of GA

To solveoptimization and search related problems.

Applying genetic algorithms for attributes selection as
discussed in 'Genetic Algorithms as a Tool for Feature
Selection in Machine Learninfby Vafaieand De Jong

and "Feature Subset Selection Using A Genetic Algorithim
by Yang andHonavar.

Evolutionary search forattribute selection for clustering as
Introduced in " Feature Selection in Unsupervised Learning
via Evolutionary Search by Kim, Street, andMenczer.
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~ Components of GA

EnCOding (e.g. binary encoding, permutation encoding)

Initialization Function

Evaluation Function (also called fitness function)
Selection Function (Roulette selection, tournament selection, etc.)
ReprOdUCtion (using crossover, mutation, elitism etc.)

Termination
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GA In a gist

G: Generation

Initialize data

Evaluate data

G=G+1

Optimal N

Solution Selection

Crossover

Mutation

.
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~— Overall Algorithm

1. Generate random population sayn.
2. Evaluate the fitnessf(x) of eachx in the population

3. Create a new population by repeating following

a) Selecttwo parents from a population according to their
fitness

b) Crossover the parents to form a new offspring (children).
c) Mutate new offspring at each locus (position).

4. Use new generated population for a further run of algorithm

5. If the end condition is satisfied(i.e. desired result is optimal),
stop, and return the best solution in current population
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Encoding types

Binary Encoding

The input is expressed as strings of Os and 1s. Each bit presents a
particular characteristic.

E.gif the input is a set of chromosomes one such chromosome may be presented as
10110010110011100101

10110010110011100101
Chromosome B | 11111110000000011111

Permutation Encoding

The input is represented as a string of numbers.

E.g. If the input is a sequence of cities to be visited then one such sequence can be
123456

153264798
Chromosome B 8567231409
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~ Encoding types (contd.)

Value Encoding

. The input is a set of values where each value is for a specific

characteristic. E.g. For finding weights in neural networks, one possible input can
be20.30.30.110.20.2

1.2355.3230.454 2.3212.454
Chromosome B (left), (back), (left), (right), (forward)

Others: Tree encoding, etc.
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~ Evaluatior{Fithess Function)
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desired output.

The value of a fithess function depends on the
problem that we are trying to solve.

E.gin case of TSP the value of the fithess function is the sum of the
distances between the cities.
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& Selection

Roulette Wheel Selection:

AFitness level is used to associate arobability of selection with
each individual solution e.g. chromosome.

AWe first calculate the fitness for each input and then represent it
on the wheel in terms of percentages.

Al A OAAGAE ODAAA | £ O 6 AEOILI

N times.
No. | Chromosome |Value,,| X | Fitness f(x) | % of Total

1 10001101011 107 |1.05 6.82 31
2 | 1111011000 | 984 |9.62 1.11 5
3 | 0100000101 | 261 |2.55 8.48 38
4 | 1110100000 | 928 |9.07 2.57 12
5 | 1110001011 | 907 |8.87 3.08 14

Totals 22.05 100

Example population of 5 for: f(x)= —: x'4+2x+5

Value,; Value of chromosome to the base 10
X = Valug,ynormalized between 0 to 10 range
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