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Multi-Objective Genetic
Algorithms
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1- Enumeration 2- Branch-and-Bound
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1- Enumeration 2- Branch-and-Bound
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1- Non-dominated Sorting Genetic Algorithm
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1. [Initialization]
(@) [Initialize Parameters] Set PopSize, Numgen, Pc, Pm, StopCriteria,..
(b) [Initialize Population] Generate PopSize chromosomes, randomly

2. [Evaluation] Evaluate the fitness of each chromosome by a weighted
sum of objective functions.

3. [Selection] Select Parents based on selection strategy. Selection:
Roulette wheel selection, Elitist selection and Purely random
selection are employed to reproduce the next generation.

4. Crossover operation: Select PopSize % Pc pairs of parents from current
population (Roulette wheel selection), and perform crossover on the
parents.

5 Mutation operation: Select PopSize < Pm chromosome from current
Eopulation (Purely Random Selection), and mutate the individual

its.

6. Update Archive: Efficient solutions of current population are copied into
an archive that stores the best non-dominated front obtained.

7. Generate next generation: Select np < (1-Pm-Pc) solutions from current
population and select PopSize x< (Pc+Pm) solutions from crossover
and mutation operation .

8. Stopping criteria: Terminate the algorithm if the stopping criterion is
met; else return to Step 2.
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MOGA-C

1. Initialization:

(a) Parameters setting: Set the population size (PopSize), number of
generation (ng), Probability of crossover and mutation (Pc, Pm).

(b) Initial population generation: Randomly generate initial population.

2. Non-dominated sorting and ranking: The population of solutions is classified
into successive non-dominated fronts and computing crowding distance
of each solution.

3. Selection: Binary-tournament selection is employed to reproduce the next
generation.

4. Crossover and Mutation operation: Select (PopSizexPc)/2 pairs of parents
from current population, and perform crossover on the parents. Perform
mutation with the probability of Pm on the child.

5. Update Archive: All chromosomes on Front 1 (efficient solutions) are copied
into an archive that stores the best non-dominated front obtained

6. Generate next generation: Select PopSizexPmc solutions from crossover and
mutation operation and select PopSize=Pn solutions from neighborhood
search structure.

7. Stopping criteria: Terminate the algorithm if the stopping criterion (number
of generation) is met; else return to step 2.

MOGA-T

1. Initialization:
(a) Parameters setting: Set the number of initial population (np), Number of
eneration (ng), Probability of crossover (Pc), Probability of mutation
?Pm), Probability of reproduction (Pr).
(b) Initial population generation: Randomly generate an initial population.

2. Evaluation: Evaluate the fitness function for each of the initial population by
considering ideal and negative-ideal solutions (evaluation process carried
out by application of the TOPSIS approach).

Selection: Roulette wheel selection, Elitist selection and Purely random
selection are employed to reproduce the next generation.

. Crossover operation: Select np x Pc pairs of parents from current population

(Roulette wheel selection), and perform crossover on the parents.

. Mutation operation: Select np < Pm chromosome from current population

(Purely random selection), and mutate the individual bits.

. Update Archive: efficient solutions of current population are copied into an

archive that stores the best non-dominated front obtained.

. Generate next generation: Select np x Pr solutions from current population
and select np x (Pc+Pm) solutions from crossover and mutation
operation.

. Stopping criteria: Terminate the algorithm if the stopping criterion (number
of generation) is met; else return to step 2.
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TOPSIS

d Normalization of both the weights vector and the criteria

evaluation vectors X
r. = ——— 49 =(r,w,)

z 2 i
ij

i=1

d Determined the ideal (A+) and negative-ideal (A-) solutions

-

A*=i(m_ax vy \jeJ),(n‘liin vyljed) fi=12,...,m ,j=],2,...,n}={v1*,v;,...,vn

A ={min v, [jed), (maxy,[jed) i=12...,m j:lz,...,n}:{v;,v;,.‘.,v;|

d Calculated the separation distances from the ideal and

negative-ideal solution < E "
S = Z(vij _VJT)Z S = Z(Vij _Vj)
j=1 j=1

a Finally, the relative closeness to the ideal solution is

calculated as follows oL - _SC
"SI+

MOGA-S

1. Initialization:

(a) Parameters setting: Set the number of initial population (np), Number of
generation (ng), Probability of crossover (Pc), Probability of mutation
(Pm), Probability of reproduction (Pr).

(b) Initial population generation: Randomly generate an initial population.

2._Evaluation: Divides the initial population into two groups (k1, k2) and
evaluate the fitness function for each group of individuals similar sample
GA.

Selection: Roulette wheel selection, Elitist selection and Purely random
selection are employed to reproduce the next generation.

4. Crossover operation: Select size (k1)x Pc pairs of parents from group 1
(Roulette wheel selection), and perform crossover on the parents. Select
size (k2)> Pc pairs of parents from group 2 (Roulette wheel selection),
and perform crossover on the parents.

5. Mutation operation: Select size(k1)> Pm chromosome from group 1 (Purely
Random Selection), and mutate the individual bits. Select size (k2)>x Pm
chromosome from group 2 (Purely Random Selection), and mutate the
individual bits

6. Update Archive: Aggregate childs then all chromosomes on Front 1(efficient
solutions) are copied into an archive that stores the best non-dominated
front obtained

7. Generate next generation: select childs solutions from crossover and
mutation operation.

of generationj is met; else return to step 2.
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