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Encoding: the variables of the problem are encoded in strings of digits known
as chromosomes.

‘ ‘ ‘ chromosome

variables

The exact encoding procedure varies from problem to problem — in the simple
case of optimization of a function f(x,,X,,X5,...X,,) the variables x,, i = 1,...,n
should be encoded. In more complex problems (e.g. optimization of artificial
brains for robots or optimization of neural networks), the specification of the
encoding procedure can be much more complicated.
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Random initialization of a population containing & chromosomes

1 1010110111010111011000101011010011010111100010100101101
2 1/101110100010110001000001100011010110010100001011000110
010111011111001011000010011010011010100011101011000101

~# (010110111010001110111011010010011010111100011100000001
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1000011011010110| —> f(1) = 0.2
0110000111110010 | —> f(2) = 0.5
1101110011010111| ——* f(3) = 0.3 2H(i) = 1.6
0001011011010000| —» f(4) = 0.6

Individual 1: 0.2/(0.2+0.5+0.3+0.6) = 0.125 = 12.5%
/ of the circle = 45 degrees.

Individual 2: 0.5/(0.2+0.5+0.3+0.6) =
0.3125 = 31.25% of the circle =
112.5 degrees.
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Crossover

Mutation

101110100010110001000001100011010110011100010100101101

101010100010010001000001100011010111011100010100101101
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0.465148391133 | 0.953185830213 | 0.159105940423
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010110111010111011000101011010011010111100010100101101
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Fitness ranking:

F(i) = (N +1 - R(i))

f(?) — fma}{ T (fma:s{ T fmin)

Mattias Wahde, PhD, associate professor, Chalmers University of Technology

e-mail: mattias.wahde@chalmers.se  www: www.me.chalmers.se/~mwahde



CHALMERS

Premature convergence:
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101110100010110001000001100011010110011100010100101101

101010100010010001000001100011010111011100010100101101
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Creep mutations: (example of implementation, in connection with real-number encoding)

For each gene, check whether or not the gene should be mutated (using p,,,,.)

If the gene should be mutated, check whether or not creep mutations
should be used (using p_,,)

If yes, carry out a creep mutation:
g—>9g =g—-c+2cr
If no, carry out an ordinary mutation:

g — g =rand
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