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Abstract

Ant colony optimization algorithm is a famous meta-heuristic optimization algorithm that has been verified

successful for solving travelling salesman problem. In this paper, modified model of ant colony optimization

for solving travelling salesman hassle has been proposed. two In this modified version, update pheromone

segment of ant colony optimization algorithm is updated. Here, best distance is calculated with the aid of

comparing all the nodes distance and taken the best distance for locate subsequent node instead of taking ants

one by one and preserve updating later on. This modified model improves the total cost as properly as whole

time of travelling salesman problem. Proposed algorithm is carried out on 41 cities, 51 cities, 61 cities and 71

cities problem. Comparative study suggests that proposed algorithm is better than standard ant colony

optimization algorithm
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1. Introduction
In Today’s scenario, Optimization is needed in

every sector of research. Various optimization
algorithms have been proposed for solving different
kind of problems like task scheduling problem,
graph coloring problem, travelling salesman
problem, problems related to mechanical
engineering, problems related to electrical
engineering and also problems related to social
networks etc. Here ant colony optimization
algorithm is used to improve the total cost as well
as total time for solving travelling salesman
problem.

Ant colony optimization algorithm is one of the
best meta-heuristic algorithms that simulate the
foraging behavior of real ants that consistently
optimize their path from their next to food.

L. Shufen, Et. al. [1] proposed Pheromone Model

Selection in Ant Colony Optimization for the

Travelling Salesman Problem. here two pheromone
models, named as first order pheromone model and
second order pheromone model are used and then
compared and analyzed. D. chitty [2] proposed a
new improved algorithm that is used for solving
large scale TSP problems. ACO algorithm can also
be used to solve social network problem based on
travelling salesman problem [3]. Z. A. Aziz [4]
proposed ant colony algorithms based on
generalized heuristic method, where two updating
procedures (Local and Global) are used for solving
travelling salesman problem. Various other version
of modified ACO [5, 6, 7, 8] are also used for
solving TSP.

The overall work in this paper is summarized as
follows: Section 1 gives the introduction and also
previous work that has been proposed for solving

Travelling salesman problem. Section 2 introduces
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standard ACO algorithm for solving Travelling
salesman problem. Section 3 gives the proposed
ACO algorithm for solving Travelling salesman
problem. Experimental results and analysis on
various Cities is described in section 4. Section 5

concludes the overall work.

2. ACO Algorithm for TSP

The travelling salesman problem (TSP) is a NP-
complete problem where salesman has to travel
every city once and reach to the starting city with
minimum distance. TSP can be represented by a
complete connected weighted graph and the
objective to find a Hamiltonian cycle of minimum
cost (distance).

The working principle of Ant colony algorithm, as
a heuristic algorithm, is to simulate the foraging
behaviour of real ants, where they will search the
food on the basis of pheromone left by other real
ants. In the TSP problem, the ants are randomly
divided into nodes because each node can be
accessed only once.

To access the next node, the following probability
formula is used:

[T (©]1%[ny]#
Zkeallowedk[ Tij (t)]a[nij] b

pi(D) = if j € allowed

0 otherwise

the pheromone trail values are updated according to
following formula, After the ants completed their
tours:

T;(t+n) =p. T;; (V) + Aty

Where p = pheromone decrease parameter

m
ATi]' = Z ATE
k=1

Where Ar%} = quantity of per unit length of

pheromone trail laid on edge (i, j). And calculated

as

Q
ATK:{ Ly if k" ant uses (i, j) in tour

o otherwise
Here Q is constant and L= tour length of k' ant.

The algorithm steps for solving TSP using ant
colony algorithm is as follows:

1. Loop

2. Place m artificial ants on n cities randomly

3. For each city 1 ton

4. Foreachantltom

5. Each ant builds a solution by adding one city
after the other city.

6. Select next city according to the probability
equation

7. Apply local pheromone update

8. End for

9. End for

10. Apply Global pheromone update using best ant

11. Until end condition not reached.

3. Proposed Methodology

The proposed ant colony algorithm is based on the
enhancement of updating pheromone rule. The
enhanced version of update pheromone rule is
given below, rest of the steps are same as original
ACO algorithm for TSP. Here, best distance is
calculated by comparing all the nodes distance and
taken the best distance for find next node instead of
taking ants one by one and keep updating later on.
This modified version improves the total cost as

well as total time of travelling salesman problem

Enhanced Version of Update Pheromone Rule:

Step 1: for i=0 to pheromones. Length

step 2: for j=i+1 to pheromones[i].length

step 3: for k=0 to (ants.length-1)

step 4: calculate length of ants[k]

step 5: calculate the value of decrease parameter
using following formula

decrease = (1.0 - rho) * pheromones]i][j];

step 6: Initialize parameters increase and bestdist.
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step 7: if (EdgeInTrail(i, j, ants[k]) == true) then
increase = (Q / length);
step 8: if lengths of ant[k] is less than and equal to
ants[k+1]
then bestdist = lengths of ants[k];
else
bestdist = length of ants[k+1];
step9:
pheromones [i][j]=decrease+increase+bestdist;
step 10: ends of loop k
step 11: ends of loop j
step 12: ends of loop i

4. Experimental Results & Analysis

The proposed algorithm is performed on a system
having 2 GB RAM, Core i3 processor. The
following parameters are used to perform
experiments on different number of cities [ 41
cities, 51 cities, 61 cities and 71 cities ] for solving

travelling salesman problem.

Parameters Values
Alpha (a) 1
Beta (B) 2
Pheromone decrease 01
factor [rho(o)] )
Pheromone increase 0.7
factor [Q] )
Number of Ants 41,51,61,71

Standard ACO path:
3440183632533273224351619 39292615
38129751121312322138121728641437
2030010

Proposed Algorithm path:

1012926 16 34 36 19 40 27 31 38 18 32 6 39 12
1311314159252333247203703028822
175423521

Table 2 shows the experimental results performed
on 51 cities travelling salesman problem.

Algorithms Total cost
Standarq ACO 432
algorithm
Proposed Algorithm 389

Standard ACO path:
4433617518282723142137 1235403046
1142503244 49412582391392038341622
242936471019261548333101457
Proposed Algorithm path:
80536173748352622507466944333202147
32283134119434549144291524421338252
10 11233018 122739411640

Table 3 shows the experimental results performed
on 61 cities travelling salesman problem.

Table 1 shows the experimental results performed
on 41 cities travelling salesman problem.

Algorithms Total cost
Standarq ACO 504
algorithm
Proposed Algorithm 464

Algorithms Total cost
Standart_j ACO 340
algorithm
Proposed Algorithm 306

Standard ACO path:

24 36283851 1952264055217 323345420
132935124653158454481114203734441
5272541215857 43315956 301860922496
471639237350 10

Proposed Algorithm path:

14152242 2444639532317104260471115135
55 183252 5313845215920132819260574127
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12 8 40 37 29 48 56 54 50 43 33 34 3 16 36 46 58 30 25
4997
Table 4 shows the experimental results performed

on 71 cities travelling salesman problem.

Algorithms Total cost
Standard ACO
) 577
algorithm
Proposed Algorithm 550

Standard ACO path:

2566044 2456 132 13 29 51 15 68 17 26 37 54
14 38169 48 41 57 21 53 31 36 27 46 19 61 62 28 5
430655833367 184759522324935163439
42127055113064638226645204010507 4
9

Proposed Algorithm path:

7062310 19 39 58 20 56 51 21 13 29 30 3 46 52 36 12
14733327 166569670372649 2753386842558
14 41 3118 154559 2 4 35 48 62 60 64 54 22 40 44 17
66 2528619244350571163534

5. Conclusion

Ant colony optimization algorithm is one of the
optimization algorithms for solving travelling
salesman problem efficiently. Here in this work,
update pheromone phase of basic ant colony
algorithm is updated, that improves the total cost as
well as running time of an algorithm. Proposed
algorithm is implemented on different cities to
check the efficiency of an algorithm. Experimental
results show that proposed algorithm is better than
standard ACO algorithm. Future work is to
implement this proposed algorithm on large TSP
problems and also check the efficiency of proposed
algorithm with the other modified versions of ACO
algorithm.
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