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1. 00001011
2. 00100010
3. 01000000
4. 11100001
5. 01101100
6. 00000111
7. 11001010
8. 11110000
9. 00010101
10. 10000000
I1. 11100100

ad)S L 50 adgl Comex (lgieas Lapgjges S (nl (Jle oy
30 Lopgigeg,S cnl b polre asl Comer aS el 5l a1l 00l
S 8,50 Olgz 4 aS pl s sl o yloeiel Fitness 4l
ools olassl ol 4 S b Lho o sae SO s b 0 500y

1Y Ao o -Y-1-0
o= L Lapgigeg,S (Crossover ail,d 3.l a5 ol Breed al> 10

:Crossover syl ,8
Crossover ool 3 g oad olsasl Ligs Ugs 0ay35 5 slapgigng,S

Ded oo ploml yj O yeoh 795 12 &)

oy aill sloial, 5 Lacls dacgls 2yl alie 5115

el 00 oolaul

Geiind band 8 g Jlguw -F

(it Eoras s slapi)ofl w5l Gl s 455
L, 551 51 plaS 5o oolil o lge $oges Sl 1 dings o555
Sz Loyl Gias 5 g bl S ls oo )5 4> S
3ol ST ity Plae (S n 0 85 ol (25 L Grizmon
Silmdams 5 Gilwtnd (amme Sl 5 )Ll sl
sl g LBl by IS (285 000 (3lwainge slap 55
g Oladod du dogi b allie ol jo 0gd colawl ol 51 Bl >
5 Lol ol dn col oo caa aidpdy plowil a8 Sladlas
D5 03ls Fwly bas 3

Silwdine 53 (Egmanigh B 651 -0
S92 Slapi o5l glol o Shas 097 5 (o) 2 42 Ceond 0l o
el 0ads i ls y (g5lwdigy Slaw [0 egias

"GA) S5 g 51 -1-0

Slacs 5 T eanl s ol olal gomins slapi oSl 5l S
A conl pmgidal n SaST S S sl el canb
S oo osliil s Jo 9 S plgedy (S5 JolSS
N Se Gk ol 9 sl (539)9 w9 Jo b o5 glalie
el 5 315 ol 55 filness aubi o5 oSy o 5 S5 a0 (5 lISS
sl _Bslas &ysmasy Loyl 35T 5 08 e byl |y s
L (Bolas job am ool S sloapit ;3501 5o 9 o
degormo (nl 09d oo sy At sl Clox paiz (Soty oSl
Ly e sl pgi505,5 S Olsz 5o el gl Comaz Ols>
Slrpsigag,S Pl |y S5 ok 55 gl Shas 5l ool
sl Lyl jo (pdgzr 5 00,5 oS 5 oo L |y Lapgigns S i
S 5 A eaie Curer b (e Comex 5 Cold (0 09d o
Sadel )3 09 o0 oS 5 dgdion ol Lapgigag,S 50 i g
ool s Gilwane slapt sl aly 6 FeelS Somina b
VT cslapgigag S g o3

A3 oo ol 1) S35 e ,¢81 Sl (1) S

) Al yo—1-)-0
Ll Bolas ©)goa adsl Cumer Olgieds pg)909,S (5 Su

el 93 (Slie 53 (5392 pgi9ag)S o 9 se

1- Genetic Algorithm
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Begin
1. Initializat ion

1.1 Parameter Setting (P ¢ , Pm , Stop Criteria , Pop Site ,
Selection Strategy , Crossover Op , Mutation Op , Perform
Scalability , Num Gen )

1.2 Initialize Population ( Randomly )
2. Fitness Evaluation
Repeat /* New generation/*

3.Individual Selectionfor Mating Pool ( Size of Mating Pool
= Pop Size)
4.Foreach consecutive pair apply Crossover ( For each
consecutive pair apply Crossover with Probability Pc )
5. Mutate Chihdren( For each new-born apply mutation with
Probability Pm )
6. Replace the Current Population by the resulting Mating
Pool
7. Fitness Evaluation
Until Stopping Criteria is met
End for
End
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1- Neural Network Alghoritm

1. First pair:

2. 00001/011

3. 00100/010

4.

5. After crossover:
6. 00001010

7. 00100011
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First chromosome:
00001011

After mutation:
00011011
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1- Ant colony Algorithm
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A Pseudo — code algorithm of AS for TSP :

1. Initialize the Pheromone deposits on each edge (i , j
)between cities 1 and j to small Positive random values, i.e
£ij(0) U (0 , max).
2. Place allants k € 1, ... , m on the originating city.
3. Let T+ be the shortest trip , and L+ the length of that trip .
4. For t =1 to Tmax do the following :

(a) For each ant , build the trip Tk(t) by choosing the next city
n-1 times ( 1 is the of cities ) , with probability ®ij k(t)

(b) Compute the length of the route, Lk (t) , of each ant .

(c) If an improved route is found , update T+ and L+

(d) Update the pheromone deposits on each edge .

5. Output the shortest route T+
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1- pheromon
2- Statistical
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$1 = Choose an initial solution
T = Choose an initial temperature
REPEAT
S2 = Generate a neighbor of the solution C
AF = objective( S1 ) — objective( $2)
IF (AF <0) THEN
51=82
ELSE IF EXP( AF/ T)> Random(0~1) THEN
§1=82
END IF
T=T-Dt

UNTIL T< Temperature Of Stop Condition
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Procedure Local Search

High-level Pseudo-code for local search

1. choosexn & X to start the process .

2. Find xn+1 EV(xn) such that f(xn+1)<f(xn).
3. If no such xn+1 can be found ,xn is the local.

Optimum and the search stops.
4. Otherwise , replace xn with xn+1 and go to 2.
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HIGH-LEVEL pseudo-code for simulated annealing (SA)
Procedure Simulated Annealing

1. Initialization

1.1 Setcooling schedule

1.2 Define neighborhood solution

1.3 Generate initial solution (X0)

2. Evaluate initial solution and set x=x0

3. Generate new neighborhood solution (xi)

4. If f(xi) < f(x*) set x=x*

Or if p >r setx*=xi

5. Stop ifstopping criteria met ; otherwise go to 3
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The Study and Introducing Artificial Intelligence Algorithm to Solve
Optimizationlssues: Application, Advantages and Disadvantages

M. R. Hasani Ahangar®
A. Moghadasi?

Abstract

Due to the need of some organizations, especially military organizations to complex systems,
modeling and simulation methods are used to evaluate and analyze the performance of these
systems. One of the tools used for this purpose is the artificial intelligence algorithm. In this regard,

the materials and goods flow, human resources, information and so on, can be modeled. By
modeling and adjusting various scenarios, the system can be analyzed and efforts are made for
potential improvements. Some of these algorithms are: genetic, neural networks, ant colony,
simulated annealing and forbidden or taboo search. These algorithms will be used for such complex
and non-deterministic systems as in aerial concealment, safe covert systems, considering other
passive defense approaches. Therefore; this approach has several design solutions for optimizing
the diagnostic quality and better strategies to understand and improve the performance, making
decisions about the system under time constraint issues, acceptable. Based on the categories and
their different types, these algorithms, have their own performance, functionality and features and
application field and will help us in solving optimization problems. This paper intends to study and
introduce artificial intelligence algorithms to solve optimization problems based on the resources
and research conducted in this field. Therefore, taking the advantages, disadvantages, applications,
processing time, data volumes and application field of each of them into considerations, experts in
the field can select and utilize the best and most optimum algorithm to solve the complex and
inconsistent problems.

Key Words: Artificial Intelligence, Genetic Algorithm, Neural Network, Ant Colony, Simulated
Annealing, Taboo Search
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