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Data Transmission Optimal Routing in WSN Using
Ant Colony Algorithm

Su Jun, Vasyl Yatskiv, Anatoly Sachenko, Nataliya Y atskiv

Abgtract - Ant colony algorithm to search an optimal route of data
transmisson in Wirdess Sensor Network was explored.
Correspondent software was desgned and the dynamics and the
decison search timewasinvegtigated for the given networ k topology.
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|. INTRODUCTION

Consgderable achievements in analog and digital dectronics and
wirdess communication adlowed developing the chegp wirdess
sensorswith low power consumption. As aresult the large number
of wirdess sensors wereintegrated into network leading to the new
technologicd base — wirdess sensor neworks (WSN). WSN are
broadly used, for example in techndogicd and ecological
monitoring, medica care monitoring system for vehides,
observation of earthquakes, etc. [1].

Vaious dgarithms and routing protocols are developed for
wirdess sensor networks These dgorithms and protocols are
aimed for decreasing of redrictions influence - which are typical
for wirdess sensor neworks—aswedl asincreasng their efficiency
[2, 3]. However, aproblemisto develop the dgorithms of optimal
routes search for deta trangmission from the end unit to a base
dation. It's shown [4] the dgorithms of ant colony are s0
perspective having low time complexity.

1. THE MODIFIED ANT COLONY ALGORITHM

The main principles of ant colony algorithms are defined in
[5, 6]. Generalized ant colony agorithm for the search of
optimal path in WSN consists of the next procedures:

1. Creation of ants. An ant is a simple computational agent
in the ant colony optimization algorithm. It must visit each
network node exactly once

2 The ants are equally distributed among the network nodes.
Theinitial level of pheromone is specified.

3. Search for solutions. The probability of moving from

statel to state| isdetermined [5]
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where Tii —isthe amount of pheromone, B —arethe
parameters to control the influence of @i, i — is the
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desirability of state transition, which is inversely to distance
between states:

5= Yp

where Dii —isthe heuristic distance between states.

i,

4. Pheromone update. Authors proposed to use the elite ants
[5, 6] in this procedure. According to modified agorithm the
pheromone amount is cal culated per each iteration:

—for al found paths:
ﬂTLjJL:{tJ = EJ

where L —isthe length of path k; i, j — arcs of the graph of
path k;
— for the best found path:

bun® =
where Lmin — is the shortest path distance; e — is the number
of the eite ants;

— for the arcs, which aren’t used in any of the found paths:
1
15 Lipay(®)’
5. Pheromone evaporation, which is necessary for
investigation of all space of solutions. The pheromone
updating rule is given by [6]:

m
Tt +1) = (1—p)ory (0 + Z Areyl®),
k=1 (2)
where pl (0,1), 1-p is pesistence rate of previous
pheromone, p is defined as evaporation rate of pheromone,
m —the number of antsin colony.

At the beginning of optimization the pheromone amount is
equal to the small positive number To. The authors devel oped
an algorithm and software - based on above procedures() -(5)
- for the optimal paths search in a case of WSN multipath
routing.

Ayl =

[11. THE EXPERIMENTAL RESEARCH

A proper Delphi progran was designed and the
experimental research was conducted with the possibility of
varying: the setup variables, connection radius, the number of
nodes, the number of ants and iterations.

In the research with the use of elite ants for 50 iterations
optimal route was found with two dite ants — 9 times, with
five dite ants — 27 times, with ten dlite ants — 33 times, with
15 dlite ants — 48 times. At the same time, without elite ants
optimal route was found only 6 times (Fig.l).
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Fig.1. The dynamics of the route searching of ant colony algorithm with the the time of use of dite

In addition, the analysis of the search time of solution in the
basic ant agorithm (depend on the number of ants) in
comparison with the algorithm with the use of dite ants (Fig. 2)
was conducted. As follows from figure 2 the time of solution
search is approximately identical, but the number of proper
solutions with the use of dite ants increased in 5 — 8 times
(seefig.l).

Fig.2. The dependence of the optimal route search time on the
number of ants.

V. CONCLUSIONS

A modified ant colony algorithm and correspond software
were devel oped to search optimal routs of datatransmission in
wireless sensor networks.

The results of experimental research have shown a
proposed algorithm generates new solutions per each iteration,

along with increasing the number of ants the generated
solutions variation isreduced on averagein 7 times.

Use of dite ants leads to a minor change of solution time,
but the number of proper solutionsisincreasedin 5 —8times.
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