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Abstract—Optimization means to have maximum capacity,
better quality and reduced cost. The growth of wireless
communication is increasing as the need for better services has
been increased in between the customers. This has led the
researchers to work on the Radio Coverage. Radio Coverage in
general gets affected by Antenna arrangements, Location of
BTS and also the Performance of Base Station. This paper
considered as how to locate the Optimal location of Base Station
Transceiver (BTS), so that with minimum number of BTS,
maximum number of user can be covered at less infrastructural
cost. The idea of Using Evolutionary algorithm is quite effective
and efficient as these algorithms are developed by modeling the
behavior of different swarm of animals and insects eg ants, bees
& birds. These algorithms can be used to determine the Optimal
Location of BTS. In this paper, ABC algorithm is being used to
localize BTS so as to cover maximum number of Subscriber.
The results are then also compared with GA algorithm.
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. INTRODUCTION

The increasing growth in using mobile services with more
and more carriers that are joining the market has triggered the
need for system Optimization and radio network planning.
There are several factors that are involved in design of
network that are coverage, traffic, topography, propagation
features and system capacity. The location of cell can be
determined on the basis of the number of cells, the coverage
performance, traffic distribution and the propagation
environment. The design parameters at the mobile unit and
the base station cannot be specified unless the allocation of
cell is completed. Cell planning is not a onetime task as it is
very important that design should be continuously updated
based on the mobile network scenario and as a result such
provision must be added in the design tool.

Many studies have been done in the area of network planning
in terms of the coverage analysis, channel assignment,
routing and propagation but few studies [1],[2] have been
carried out in the area of the cell planning for the cost
effective system design. In conventional cellular planning the
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basically need to be adaptive and the tools should have
provision for constant estimation of scenario and correction
of the design. With set covering problem approach this
becomes too cumbersome and it lead to insufficient
implementation.

When cellular concept was proposed, regular frequency reuse
pattern is used for selecting BTS locations. With the growth
in cellular technology, it is becoming important for cellular
operators to have a network which is not only better in term
of quality of service but also profitable than the others. The
cost involved in setting up a network and the quality of
service offered is directly proportion to the number of BTS
installed, more BTS, more is the cost but better coverage at
more infrastructure cost.[1]

The Placement of BTS is an important job for network
design, the reason being the frequency channel become
increasingly congested and propagation environment become
more complex. Suboptimal placement of BTS will not only
increase the cost but also reduction in spectrum efficiency. In
order to cope up with the need of rapid wireless system
deployment, research effort have been put into develop over
the past few years.[4]

In this paper main focus is on the problem of locating the best
suitable position for the base station so as to meet the traffic
demand. Here in this paper the Optimizations techniques are
being used to determine optimal location of the BTS. Two
algorithms that are ABC(Artificial Bee Colony Algorithm)
and Genetic algorithm are being used by considering certain
parmeters.ABC is a search algorithm to localize the BTS so
as to cover maximum number of subscriber. The performance
of ABC algorithm is also compared with GA. Genetic
algorithm (GA) is one of the traditional technique for
determining the optimal location of BTS.

The rest of paper is organized as follows: The next section
gives detail description about cell planning problem. In
section 111 we present clustering approach for determining the
cell location and base station placement. Section IV presents
ABC algorithm while section V presents the GA algorithm.
In section VI problem Statement is discussed. In section VII
comparative simulation results are obtained with ABC and

traffic was less and the planning is done according to the GA are presented for comparative analysis. Finally a
Frequency reuse pattern. For example in [3], the author has  conclusion has been discussed in the last section.
main concentration on the strategies of channel allocation and
also discussed about as how sectoring can be used so as to
achieve better performance of system. Cell planning tool
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Il.  CELLPLANNING

A cell is the area that is covered by base station transmitter
which is the basic geographical unit of the cellular system.
The cells can be classified according to their sixe such as
macro cells range from 1 to 30 Km and that of Pico cell
ranging from 10 to 200m. Cell planning address the problem
of placing the base station and specifying the parameters for
every base station so that the optimal system performance is
achieved and the system cost is minimized. The performance
and the costs are characterized by:

Coverage: The radio signal coverage must be guaranteed and
holes in the coverage area should be avoided.

Capacity: In each cell, a sufficient number of channels must
be available in order to meet its traffic demand for new calls
and handoffs.

Transmission quality: The ratio of carrier to interference
power(C/I) of radio channels must satisfy the requirements of
transmission quality

Cost: The deployment cost that is the cost of putting the
required number of base stations cost of transmitting power.
For cell planning, the area to be planned is discretized, the
resolution depending on the type of cells being planned.

The cells are drawn for convenience as hexagons. The edges
of the hexagons represent the theoretical equal power
boundaries between cells assuming that every BTS radiates
the same power, propagation is homogenous in every cell and
all the BTS are similarly sited in either the centre or at the
corner of every cell [5]. However the reality of the coverage
pattern will be somewhat different and can fully determine
using propagation planning tools coupled with a detailed
study of the service area and fields measurement.

I1l.  CLUSTERING MODULE:

Clustering is used to categorize or group similar data items
together. The problem of cell planning can be modeled as a
clustering problem where the aim is to cluster the demand
node such that they accord to a certain set of properties. The
set of properties being: minimum signal strength should be
guaranteed over the whole area and cell capacity should not
exceed the maximum capacity of a base station. This
modeling enables the application of standard techniques
developed for clustering. There are basically two types of
clustering methods: Hierarchical and partitional clustering[6]
Hierarchical clustering proceeds by merging small cluster
into large one or by splitting large clusters.Partitional
Clustering on the other hand attempts to decompose the data
set into set of disjoint clusters. The cell planning can be
modeled in a better way using partitional clustering as we are
not only interested in the local structure of the cluster
(involving traffic capacity and signal strength aspects) But
global structure (involving the transmission quality (C/I) of
clusters also. Here in this paper first BTS are placed on the
basis of Euclidean distance & then Optimization is
performed.

IV. ARTIFICIAL BEE COLONY ALGORITHM:

ABC algorithm, introduced by Karaboga in 2005[7]. In ABC
algorithm, the colony of artificial bees contains three groups
of bees: Employed bees, onlooker and scout bees. First half

of colony consists of employed artificial bees and the second
half includes the onlooker bees. For every food source, there
is only one employed bee. In another words, number of
employed bees is equal to the number of food sources. The
employed bee of an abandoned food source becomes a scout.
The search carried out by the artificial bees can be
summarized as follows:
Employed bees determine a food source within the
neighborhood of the food source in their memory.
Employed bees share their information with the onlookers,
within the hive and then the onlooker selects one of the food
sources.
Onlookers select food source within the neighborhood of the
food source chosen by them.
An employed bee of which the source has been abandoned
becomes a scout and starts to search a new food source
randomly. [7]
In the algorithm, one half of the population consists of
employed bees and another half consists of onlooker bees.
During each cycle, the employed bees try to improve the food
source based on the nectar amount available at the food
source. An employed bee whose food source is exhausted
becomes a scout bee. The scout bee then search for new food
source.[9].
The position of food source is representing solution for the
optimization problem. The nectar amount of the food source
is the fitness of the solution. Each solution is represented
using D dimensional vector. Here D is the number of
Optimization parameters. Initially SN solutions are generated
randomly, where SN equals the number of employed bees.
Let MCN be the maximum number of cycles that the
algorithm would run. During each cycle, the employed and
onlookers bees improve the solution through the neighbor
search. A new solution v; in the neighborhood of existing
solution x; is produced as follows:

Vii= Xij + @ii(Xij - Xi) 1)
Where k=1,2,...... SN and ¢ is the random number
between[-1,1] and j=1,2,....D, k and j are chosen
randomly.A greedy selection is then performed between x;
and v;.

ML )
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Fitness is calculated as

1 .
o S S0

14+abs(fi) if f, =20
Fitness function = (1/ Path loss x attenuation) received power

ﬁti:

T abs(R) 4

The onlooker bees are placed on food source using roulette
wheel selectionmethod [8]. An onlooker bee thus chooses a
food source at position x; with a probability P; calculated as
follows:

ABC algorithm flow chart:
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1. Generate the initial solutions (Position of food sources)
randomly and evaluate them.

2. For each solution x;, determine a neighbor v; using (1) and
perform greedy selection between x; and v;.

3. Calculate the probabilities for the solution using (2).

4. Use the Roulette wheel selection method to place the
onlookers on the food sources and improve the corresponding
solutions.

5. Determine the abandoned solution and replace it with new
randomly produced solution.

6. Record the best solution obtained till now.

7. Repeat steps 2 to 6 until MCN cycles are completed.

Start ]
| Enter the oumsber of BTE required |

!

| Extar the Mo. of M3 |

| Calralate the mosdved powsar, path loss, atsmmetion |
Optimviration of BTS with respect to sach mokdle nser
ming ASBC algorithm
I
Sglecting Best BTS acconding to the given parsmsters
from the ovtmized BTS
fin

Caloulate power recaived, path loss and attemmation of
thae selected BTE
Corxparison of Both rusmits, bafiore and after
salection of BTS

Figure 1: ABC flowchart

V. GENETIC ALGORITHM:

Genetic algorithm sophisticated nature has made it an
efficient searching tool as it found application in complicated
problems in business,pattern recognition, scheduling
etc[10].The application of Genetic algorithm in solving the
telecommunications Challenges can be justified by the fact
that optimal services are generic in nature; GA is an
optimization tool capable of giving optimum results in

Figure 2: GA Flow Chart

Initialization:

Initially many individual solutions are randomly generated to
form an initial population covering the entire range of
possible solution.

Selection:

During each successive step, a portion of the existing solution
is selected to breed a new generation. Individual solutions are
selected through fitness-based process like roulette wheel
selection, where fitter solution are more likely to be selected.
Reproduction:

The next step is to generate a second generation population of
solutions from those selected genetic operators: Crossover
(recombination) and mutation. For each new solution to be
produced, a pair of parent solution is selected for breeding
from the pool selected previously. New set of parents are
selected each time and the process continues until a new
population of solutions of appropriate size is generated.
Termination:

This process is repeated until a termination condition has
been reached. Here the fixed number of generation reached is
taken as the criteria for the termination of the program [12].
Code:

Choose initial population

situations where there are many conflicting options, this is Repeat
because it has capability to search large spaces efficiently  Evaluate the individual fitness of a certain proportion of the
without the need for derivative information. They operate on  population

a population of potential solutions applying the principle of
survival of the fittest to produce, hopefully, better and better
approximation to solution. They produce high quality
solution because they are independent of the choice of the
initial configuration[11].

Select pairs of best ranking individuals to reproduce.
Breed new generation through crossover and mutation.
Continue until terminating condition.

VI. PROBLEM STATEMENT:

Main objective of the paper is to optimally locate BTS
covering maximum area with minimum interference. This
problem can be stated as given a colony size with potential
subscriber density distribution, identify the optimal cell
geometry and location of BTSs. Our problem is to optimize
location of BTS with respect to each MS using ABC and
genetic algorithm.ABC algorithm is used to localize BTS so
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as to cover maximum number of subscriber. The results of 0 Optimized BTS Locations using ABC Algorthm
ABC are then compared with Genetic Algorithm. Path loss, a0l *
Received Power and the attenuation are the parameters, that sl
are considered during the process of optimization. The fitness ol
of solution is selected on the basis of three parameters: (a) ol
Power received, P, (b) Path loss, L, (c) Attenuation A[13]. ol *
40
Lp = 66.55 +(2616)|0910 fC -13.82'0910 hb — 32'09101175 hm W0
+44.9 -6.55l0g;( hy l0gy0 d 20r
10
Attenuation (A) = 426 + ZOIOglof + 26 Iog]_() d ok ihﬂn'?;ﬂlfolet:nl during Optimization *
—E:?— Optimized BTS Locations
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Figure 5:Optimized BTS using ABC algorithm

Optimized BTS Locations using GA

VII. RESULTS AND SIMULATIONS: 100r
This simulation is carried out using MATLAB 2007 a. sor
Coverage area taken is 100 X 100.0Once the site coordinates i
are evolved, the next step is to calculate the path loss, g
received power and the attenuation. The simulation is carried g0 r
out using following parameter settings: Transmit power 50|
500mW,frequency 850 MHz, BTS antenna Height hgrs is 20 a0f
to 200m and MS antenna height hys is 1 to 10m. No of 30}
required BTS are 4 and No. of MS taken are 25. 20}
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Power, Path Loss & Attenuation Values for All the BTS using GA VI I I CONCLUSION .

1000 -

The aim of this paper is to optimize BTS using an
Optimization Technique. The technique used here is ABC
that works efficiently to determine optimal location of BTS
by considering parameters like Received power, path loss and
attenuation. The result of this Optimization technique is also
compared with GA algorithm. The comparison is showing

500 F

500} that ABC is giving better result in term of received power and
path loss.It means that ABC is more efficient and effective
ool EEZ;L technique in providing Optimal location of BTS with
B Atenuation | , , ‘ , ) maximum coverage.
05 1 15 2 25 3 35 4 45
BTS1 BTS2 BTS3 BTS4

Figure 8: Power,Path Loss & Attenuation using GA
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