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Repeat
Generate a random possible solution
Test the solution and see how good it Is

Until solution Is good enough
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Generate a set of random solutions

Repeat
Test each solution in the set (rank them)
Remove some bad solutions from set

Duplicate some good solutions
make small changes to some of them

Until best solution Is good enough
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(Survival of Fittest) zlol <L
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Generate a set of random solutions

Repeat
Test each solution in the set (rank them)
Remove some bad solutions from set

Duplicate some good solutions
make small changes to some of them

Until best solution Is good enough
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Heightis ...

| am not at the top.
My height is better!

g

'will'continue
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children _
crossover mutation

modified
children

parents

population : evaluation
evaluated children
deleted
members

35 /66 E-mail: amir_abtahi@yahoo.com RETEH VRN CERCRVERE WS PP



SV AP

Initialize population
Repeat
Select parents
Perform crossover
Perform mutation
Perform evaluation
Perform selection
nsert selected offspring into population

Until stopping criteria

x:
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Pareto—optimal
front —
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(Non-dominated solutions)

T

efficient _ :
— non—domuinated

"'-_-... weakly non—domimate

weakly efficient

.--:-_"Fr:'_ )
non—dominated

efficient
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(Pareto Front) ¢3,bL ) s
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Non-dominated Sorting Genetic Algorithm
(NSGA-I1)
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Fast Non-dominated Sorting Approach

fast-non-dominated-sort(l?)
toreachp € P
S, =0
np, =0
foreachq € P
if (p < @) then If p dominates ¢
Sp =S U{q} Add ¢ to the set of solutions dominated by p
else if (¢ < p) then
Np =Np + 1 Increment the domination counter of p
if n;, = 0 then p belongs to the first front

Prank — 1
..F 1 — Jr 1 L {P}
1 =1 Initialize the front counter
while F; # 0
Q=10 Used to store the members of the next front
for each p € JF;
for each g € .5,
Ng =Ng — 1
if nn, = O then ¢ belongs to the next front
Gramk = ¢+ 1
Q=QU{q}

=¢++1
.E=Q
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Diversity Preservation Approach

&S ol (559900 4 55k J e il wadads S 935 Jl )glaie
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Crowding )els s )l abols
S ol 50 o3laiwl (Distance
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Crowding Distance Assignment
Algorithm

crowding-distance-assi h

I= 7| number of solutions in 7
for each ¢, set Z[¢]qistance = 0 initialize distance

for each objective m

T =sort(Z, m) sort using each objective value
I aistance = L[{]distance = 2 so that boundary points are always selected
fori=2to({ - 1) for all other points

Z [‘i]distancee =1 [{]:_h.srmcn + fI [J + l].'?ﬂ- — 7 [{ — l] .‘i’ﬂ-:! / '. ,I:: ax '.,I.}I.;__Lm}
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NSGA-II Procedure

Non-dominated Crowding Distance
sorting Sorting Pi.1
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Main Loop

combine parent and offspring population
F =(F1, Fz, ...), all nondominated fronts of K,

until the parent population is filled
calculate crowding-distance in F;
include 7th nondominated front in the parent pop
check the next front for inclusion
sort in descending order using =,
Fill:(N—|Fq|) choose the first (N — | F,4;|) elements of
if..;H 1= Ina.k.e new-popl,__.th 1) use selection. crossover and mutation to create
a new population (0441
t=14+1 increment the generation counter
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