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Abstract 

Optimization is a method that is used from economic to design. The best tools available are very 

important to be utilities .when there is some randomize nature value that's depend in the algorithm is called 

stochastic. Algorithm with stochastic partitions are often named heuristic or meta heuristic recently. 

Traveling salesman problem (TSP)is hard a combinatorial optimization problem that leads to find 

the best tour for the person . this problem can be applicator in  many different area such as DNA fragments, 

planning and logistics. There are many algorithm that is used to solve this problem. 

In this paper, Ant colony optimization (ACO) is the first algorithm that is applied which depending 

on the  ant colonies law for finding the best tour of TSP . 

The other algorithm that is performed, is cuckoo search (CS) that satisfy the law of brood 

parasitism of some cuckoo specie to find the best tour of the same problem. 

Compare between two algorithms of meta heuristic  for six cities with different parameter's value 

to evaluate the result . conclude that the CS performance is better than ACO with speed convergence. 
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1. Introduction 

optimization is the achieving the best possible 

result under circumstances. It design, built then 

maintenance, engineers have to take decisions. The 

goal of decisions is either for minimize the efforts 

or maximize the benefit of it which can be modeled 

as a function of certain design variables. Then ,the 

optimization can be defined as the process of 

finding the conditions that lead to maximize or 

minimize the value of a function[1]. 

Exploration and explotation by using search 

locally and randomize values are the important 

components of all meta heuristic algorithms. It 

firstly started with one or more solutions then tested 

steply on a sequence of solutions to reach the 

optimal solution .  

The most popular meta heuristic algorithm 

are Genetic Algorithm(GA), Tabu Search(TS),  

Simulated Annealing(SA), Ant Colony 

Optimization(ACO), Particle Swarm 

Optimization(PSO), Bee Colonies Optimization 

(BCO), Monkey Search Algorithm(MS), Harmony 

Search Algorithm(HS), Fire Fly Algorithm(FA), 

Intelligent Water Drops(IWD) and Cuckoo Search 

(CS) [2]. 

Most of there, are  mimicking successful 

feature in biological ,physical or sociological 

system. The success of these methods for solving 

combinatorial optimization depending on many 

features[3 ]. 

Travel salesman problem ,firstly 

formulated as a mathematical problem in 1930's 

and most studied in theoretical computer science 

mathematical and engineering applications. The 

important parameters of this problem I cost ,time, 

path are optimized. Recently, applicator in 

computer network ,mail carries delivery trucks and 

airways[4]. 

ACO are used by Macro Dorigo in 1992.it 

modified to used probabilistic to solve the TSP by 

graph in 1997[5], which are described in section 2. 

Cuckoo search  was inspired by the 

"obligate broad parasitism" of many host cuckoo's 

birds of the other species. It proposed by 

Yank[3],that described in section 3 briefly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 .Ant Colony Algorithm 

Are depend on the behavior of natural ant 

colonies. Real ants find shortest path leading from 

the nest to food sources by laying a chemical 

compound which known as pheromone on the 

ground. A number of artificial ants construct a 

solutions randomly. Each ant selected probabilistic  

to follow a path  with rich pheromone[6]. 

When used on  TSP this means artificial 

ant moves from city to another on a graph( count 

the edges travelled accumulating then the 

pheromone trial left behind by another[7]. 

The algorithm steps are:- 

1.Generate coordinate of cities randomly depending 

on the number of cities. 

2.Each ant choose city i randomly then move to city 

j using probabilistic transition rule(Sij
k
(t)), to built 

the tour using the following equation[8]. 
Sij

k(t)=(wij(t))
 (1/dij)

)/(∑ (wil(t))
 (1/dil)

)   if  j€Jk(i)……1 

If jJk(i) then Sij
k
(t) =0                                      …..2 

Where 

dij is the distance between city i & j ,is computed by 

the equation 

dij=√       
         

      …..3 

Jk(i) is a set of cities that remain to be visited when 

the ant is at city i. 

,  are  positive parameters that control the weight 

of pheromone trial which computed  for each tour 

by using this equation. 

wij(t+1)=                                    …..4 

        ∑     
     

                                              …..5 

    
     {

 
                                                

⁄

                                                                                    
 

Where (1-s) is a pheromone decay parameter  

0S1  it's used when the ant choose a city to move 

it (evaporation trial), n is the number of ants , Dk is 

the length of the tour by ant k and  

A is an arbitrary constant.  

3. Add cities one by one until get the complete 

visited cities. 

4. Find the best tour for each iteration. 
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3. Cuckoo Search Algorithm 
Is a modern new meta-heuristic search 

algorithms that proposed by Xin-She Yang & Snash 

Deb in 2009[3] ,"inspired by the broad parasitism 

of a lot of cuckoo bird species". It depending on 

three laws .firstly, each cuckoo put egg only one at 

each time in the host nest randomly, while 

secondly, the best nest which have the best quality 

of eggs that wining out to the nest 

generation  .lastly, the number of host is fixed the 

probability of  egg discovery by the host bird is Pa 

[0,1] [4]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The bird alien the eggs on the nest that it's belong to 

their. Then the bird build the new nest on another 

place. The flowchart  below in figure.1are  

described the steps for solving TSP. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 
Figure 1.Flowchart for solving TSP by CS 

 

Luma .S 



 

62 

 

 

Journal of AL-Qadisiyah for computer science and mathematics     Vol.10   No.2   Year  2018 

ISSN (Print): 2074 – 0204       ISSN (Online): 2521 –  3504 

 

 

4. Experimental Results 
In order to evaluate the behavior of cuckoo search 

and ant colony algorithms by using  matlab ver.7 , 

using several values of parameters for six of  cities 

for TSP.  

Firstly, apply the ACO with the value of =1,=4 

with six cities. In the figure 2, show the tour city's 

number for six generation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While in figure 3,display the best fitness for the 

same tour that show in figure.2.With the best fitness 

is 0.0930 for the tour with city's number (5 6 4 3 2 1 

5). 

In figure below show the tour for the same number 

of cities with =1 and  =2.the best tour are(2 5 6 3 

1 4 2) with best fitness= 0.0940 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the above figures, deduce that, the  tour 

consume more time because the tour most start and 

ended with same cities. Also, when decrease the 

value of   , the value of best fitness are increase.  
When perform CS for the TSP with six cities, 

the tour are display in figure 5. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.tour for six cities 

 

 

Figure 4. tour for six cities with =1 and  =2 

 

 
 

Figure 3. best fitness for the cities 
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The best fitness for the tour are notice in figure 

6.the best tour are 1 3 6 2 5 4. 

From the figures above, deduce that the best 

solution quality is better when used CS algorithm 

for TSP with consuming time less than when 

compare with ACO. This effect on the convergence 

is quickly occurs in this algorithm. 

 

5. Conclusion 
 

This paper presents two approach of meta heuristic 

search algorithms for solving traveling sales man 

problem that based on ant colony and cuckoo 

search algorithms .from our experimental results, it 

has been shown to compare between two meta 

heuristic algorithms. ACO is simple in computation 

and  the  tour construction consume more time 

depending on the condition each tour must start and 

ended with the same cities. Also, when decrease the 

value of   , the value of best fitness are increase.  

but the CS is better performance to find the best 

tour quickly compared with other by consuming 

time less than when compare with ACO. This effect 

on the convergence speed for searching the solution 

is rapidly compared with it. 

The cuckoo search algorithm is more efficient  than 

ant colony  in terms of ability for finding  the better 

solution .  
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Figure 6, the fitness for the tour's cities 
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باستخذاو انجوال انبائع يشكهت حم  

انوقواق وبحث اننًم يستعًرة خوارزييت  
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 المستخلص :
 

التحسٌن هو طرٌقة مستخدمة فً الاقتصاد الى التصمٌم.و تعتبر افضل اداة مستخدمة عندما تتوفر 
ٌة. وان خوارزمٌات بعض القٌم العشوائٌة والتً تعتمد علٌها الخوارزمٌة والتً تسمى بالعشوائ

 العشوائٌة ٌطلق علٌها بالارشادٌة او الفوقٌة مؤخرا.
مشكلة البائع الجوال تعتبر مشكلة تحسٌن صعبة والتً تهدف الى اٌجاد افضل مسار لهذا الشخص . 

الممكن تطبٌقها فً عدة مجالات على سبٌل المثال تقسٌم الحمض النووي والتخطٌط  هذه المشكلةمن
 والخدمات اللوجستٌة.

فً هذا البحث ، تم تطبٌق خوارزمٌة تحسٌن مستعمرة النمل والتً تعتبر خوارزمٌة عشوائٌة والتً 
 تعتمد على قانون مستعمرات النمل فً اٌجاد افضل مسار للبائع الجوال.

ٌق خوارزمٌة بحث الوقواق والذي ٌعتمد على قانون حضانة بٌض الفقس لبعض عش ثم تم تطب
 الوقواق لاٌجاد افضل مسار.

تمت مقارنة الخوارزمٌتٌن لستة مدن لتقٌٌم النتائج تم التوصل الى ان اداء خوارزمٌة بحث الوقواق 
 افضل من خوارزمٌة مستعمرة النمل.
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