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Abstract

Locating transmitters optimally in a radio network, to guarantee a
stipulated quality of service (QOS), is a network performance (NP) hard
combinational problem. Regarding a known area, choosing transmitter locations
among alternatives is tackled by a coarse-grained parallel genetic algorithm,
which maximize the coverage together with reducing the number of utilized
transmitters. In this paper, an effective local search operator 1s raised, and the
affection of the neighbor topology is compared. Simulations on a dedicated
cluster demonstrate that contrasting to existent algorithms, the parallel GA
improves the optimizing quality and speed greatly.
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1 Introduction

Wireless networks, especially cellular mobile communication network of
rapid growth. The optimal design of wireless networks become increasingly
important to optimize the wireless network exists in all levels. Without reducing
the signal to noise ratio (SNR) it premises to minimize transmission power[1],
increase the bandwidth (bandwidth) utilization[2]; and to ensure coverage at the
same time, reduce costs[3]. In this paper attempt to analysis the various
performance indicators in order to take the advantage of parallel multi-objective
genetic algorithms[4], for optimal bandwidth utilization. It 1s expected to reduce
the costs of wireless network construction such costs, mclude: base station
(transmitter and receiving equipment) and the cost of switching equipment
connected[5]. Among them, the base station location, not only determines the
wireless network quality of service[6], but also greatly affect the number of
devices connected. This in turn determines the construction cost of the network
base station positioning for wireless network users. To vary by the density of
urban users, the base station must meet the test point distribution of the flow
(traffic load) constraints. Sparse in rural areas or on highway users and other
open arcas around. The main consideration in the premise of a certain signal
strength using a small number of base stations under the complete coverage as
large as possible[7]. The two previous base station location made a lot of
problems, hence the use of coarse-grained parallel genetic algorithm can be used
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to solve the latter problem. This include the design of an effective local search
operator & the comparison of the sub-groups to optimize the quality of
connection topology of clusters. To explore the computers on a large number of
simulations it needs local search operator which is significantly improved the
optimization of the effect of increasing the number of sub-groups of neighbors
which could be used for optimization that improve the quality of service.

In this paper first, formal description of the problem will be given, next
the local search operator genetic algorithm will be used to solve the problem.
Finally, algorithm parallelization will provides the simulation results.

2 Problem Description

A base station coverage area is known as a cellular (cell), the scope of
cellular propagation model by electromagnetic waves to estimate the false article
and the need to set up cellular coverage areas are discrete, so that cellular and
coverage can be abstracted as the lattice-shaped area (grid) using a finite set of
based station to complete the open area of coverage, set L. = {/;} 1s the set of
required coverage area; M = {m;} 1s the set of alternative base station location; 1f
lattice regional /; M; covered by the base station, you think there is an arc e, set
E = {e1j}. Defined graph G = {M UL, E}, to find alternative child of the base

station location set M'EM , at the maxaimum the same time, minimize i M'

which the problem 1s a network performance (NP) class of combinatorial
optimization problems. As in maximize and minimize: M  contradictory, and
for the two to compromise on this article chosen with the literature the same
objective function

{[eover rate}i®

fM") = B e (D)

In order to test the algorithm performance, provides a class of benchmark
problems: example 287 x 287 square open area, assuming each base station can
cover a square 41 x 41 cellular. Thus, use of 49 base stations (7 X 7 uniform
distribution) could reach 100% coverage.

Machine generated C candidate base station location, and location of these 49
positions together constitute the M. that because each base station has a set or
two without the possibility to optimize the scale of the problem for the PR
Pick out when M’ 1s the best time

(100)°

f(M)=" 43 =204.08
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3 Genetic Algorithm
Genetic algorithm, the initial feasible solution from a set of starting values in
the objective function does not require addition of other information outside of
the feasible region under the conditions of the global high search feature makes
this a good combination of genetic algorithm optimization and function as a
powerful tool for optimization and has been successfully used to optimize the
design of wireless networks[8]. An operation of genetic algorithm objects are
large populations of individuals from the population, all individuals are coded in
accordance with the principles and issues a solution corresponding to the
number of individuals known as the evolution of population size in each
generation|4]:
1) Evaluation of chromosomes that determine their fitness;
2) By sclecting the best fitness value will have a higher probability of
mndrviduals selected forms;
3) Crossover, mutation and local search such as genetic manipulation to produce
offspring;
4y Judgment: If you meet a predetermined stop condition, the end; otherwise,
back to 1.

3.1 Encoding

One correspondence with the alternative location, each chromosome contains
iMi = 49 + C genes, gene value of 1 or 0, the representative of the
corresponding alternative position, with or without the base station will
randomly generated chromosomes with each other independence to 0.5 in the
probability 1s 1 or O [4] .
3.2 Fitness Calculation

Using (1) to calculate the fitness of each chromosome, then, : M'" value

for each chromosome in the number of genes (1)[4], [5] .

3.3Genetic Operation

To reduce the selection pressure, to prevent premature convergence, we use
fitness proportional method; cross way for a single crossover point. The
mutation, each gene be independent of each other with probability of P,,.
The rational design of partial search operator can improve the search quality and
scarch efficiency. The designed local search operator in the length of each
chromosome as a cycle for the 49 + C queue, and selected from a random start
to Gene 1if the gene 1s 0, will go to the next gene, and if we move with the genes
corresponding to the nearest base station location options to increase coverage,
the nearest mobile base station move to an alternative position, and then go to
the next one gene; or go to the location from recent times of this process and
keep going on up to 4 times for each gene, when unable to improve the
coverage, will try to cancel the base station, if they can improve the fitness £, the
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corresponding base station will be canceled, the base station will get minus 1;
Otherwise, the base station will be in the same position with such a cycle a total
of 49 + C times, once for each gene that 1s trying to adjust settings for each
parameter. The effect of a genetic algorithm optimization is to great influence,
but the guwidelines did not come to a unified through a lot of simulation
experiments, we set p such as op = 160, and the cross-laws are all legal and
mutation 1, and pm = 0.05, that is, in every generation, have all been replaced by
the entire group and then randomly selected 20% of the chromosome of local
search[4],[6].

4Parallel Genetic Algorithm

Coarse-grained parallel genetic algorithm model, also known as a
distributed model (distributed style), 1s the most adaptable and most widely used
parallel genetic algorithm. The model is coarse-grained model of randomly
generated 1nitial population divided by the number of processors into several
sub-groups of the wvarious sub-groups of the different processors in the
independent evolution of concurrent execution of operations, afier a certain
evolution of each generation, will be exchanged between the various sub-groups
of individuals to bring in a number of other sub-groups of excellent genes, rich
diversity of the various sub-groups. To prevent the occurrence of premature
convergence at the same time, the coarse-grained model of the communication
overhead will be small, and very suitable for operation in communication with
low bandwidth cluster system |7].

4.1 Initialization sub-groups

Each node randomly generated independent initial population themselves,
due to concurrent execution, this method used the processor (master node) to
generate a large group, and then randomly assigned to each node to save
time|7].
4.2 Connection Topology

The connection between the sub-groups, Figurel including one-way ring
topology (the number of sub-groups of neighbors (1). Figure 2 two-way loop
(sub-groups of neighbors 1s (2). (Figure 3) toroidal connection (number of sub-
groups of neighbors (4). The large number of experiments compared different
topological connections of the quality of the solutions proposed 1n this paper for
such problems, found through experiments, the connection topology is toroidal
and 1t's the best optimization.

4.3 Migration Strategy

Coarse-grained model in a variety of implementations, some selected sub-
groups in the best individual out "immigrants"; some of the "tmmigrant" 1s
randomly selected to move into those to replaced by worst individual groups;
some were replaced by randomly selected as the best individual to move out.
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Although studies have shown that migration intervals epoch too small,
will destroy the diversity among sub-groups, hinder access to high quality
solutions [4], but simulation results show that for this problem, the use of the
migration of the smallest interval epoch = 1, while ensuring optimal quality,
access to the fastest convergence rate also observed a similar phenomenon.

S Conclusions

In this paper a parallel genetic algorithm was proposed. It uses cluster nodes
system in order to deal with the problem. Each node corresponds to a sub-group
chromosome as in one-way ring topology. when using processors (each
processor corresponds to a sub-group of chromosome, the number generations
of evolution reached the fitness after several iterations by using proposed
genetic algorithm in local search, After the number of generations of evolution,
in the simulation obtain the optimal global. The proposed shows the local
search operator in the same time and will be very effective for the open area on
location of the base station, and by increasing the number of sub-groups of
neighbors, will help to improve optimize the quality of the service .

Results
As shown 1n ( figure 5 & Tablel), by specify the population size (number of
nodes) and set the number of Iterations will generate the fitness for each
location, till generation ends by last iteration. To do comparisons of both
Parallel Genetic Algorithm and Genetic Algorithm, to find best fitness by set of
different number of iterations; the population in two dimensions of genetic
algorithm shown below in figure 6 which show linearity constraints in mitial
distribution . Figure 6 a plot window appears showing the linear constraints,
bounds, level curves of the objective function, and initial distribution of the
population, Figure7: The population eventually concentrates around the
minimum point.
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Fig.1: One-way ring
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Fig.2: Two-way ring

Fig. 3: toroidal connection
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Fig.4 Flow Chart of Parallel Genetic Algorithm

A

Iteration Fitness Dimentionl | Dimention2
317 9 4757E-06 0.9919 0.9956
418 6.6222e-06 0.99475 1.0038
272 6.5924E-06 1.0010 1.0046
614 8.9738E-06 1.0023 1.0033
319 9.1116E-06 1.0029 0.9818

i Populaiton Size ax Population Size |

Generation: Location

Best Literations

Best Fithess: 7.0307030689410 :Pm

Table 1: Best fitness, dimensions for different iteration 1n Genetic Algorithm
Fig.5 Form application of PGA
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Fig .7: The population around the minimum point
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