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Astract- There are many nature-inspired algorithms. For example, particle swarm algorithm, ant colony algorithm eagle 
algorithm etc. In this study, particle swarm algorithm (PSO) has been developed. Inspired by birds in the nature of PSO was 
formed. Birds shall act collectively in nature and communicate with each other. So they get their food source. This work has 
brought a new approach in particle swarm algorithm.Genetic algorithm used in this approach developed. Developed PSO 
software was thought to be used by search and rescue teams. It is important to reach sufferer on time in a probabilistic the 
event of a loss. With the proposed PSO approach, the search and rescue teams will arrive quickly to the region. 
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I. INTRODUCTION 
 
In recent years, many researchers have been working 
on optimi- zation which is very important for many 
areas such as especially computer science, high 
performance computing, industrial engineering and 
mechanical engineering. Many metaheuristic 
algorithms were developed to solve the optimization 
problems and new algorithms have been also 
proposed. Swarm intelligence and evolutionary 
computation are  two popular subclasses of the 
metaheuristic algorithms[Gülcü & Kodaz (2015)]. 
Swarm intelligence contains particle swarm 
optimization [Kennedy and Eberhart,(1995)], 
artificial ant colony algorithm [Dorigo and Stützle, 
(2004)], artificial beecolony algorithm [Karaboga 
andBasturk,( 2007)] etc.Ontheother hand, 
evolutionarycomputationcontainsgeneticalgorithm 
[Goldberg, (1989)], memeticalgorithm [Neri etal., 
(2011)] andgene expressionalgorithm [Ferreira, 
(2006)] etc. 
 
In this study, particle swarm algorithm (PSO) has 
been developed using genetic algorithm for search 
and rescue teams. 

 
II. PARTICLE SWARM ALGORITHM 
 
There are three types for  particle swarm 
optimization(PSO). 
 
1.1. PSO-O (PSO-Original) 
PSO-O is the original PSO algorithm proposed by 
Kennedy and Eberhart in 1995 [Kennedy and 
Eberhart (1995)]. In this case the velocity and 
position of the particle changes according to the 
following equation: [Das,(2014)]. 
 

 

Here i is the index of particles and vi
t is the velocity 

and Xi
t is the position of particle i at time t. The 

parameters c1and c2 are acceleration coefficient 
supplied by the user. The values r1 and r2(0 ≤ r1 ≤ 1 
and 0 ≤ r2 ≤1) are random values regenerated for each 
velocity update. The value pbi

t is the individual best 
candidate solution for particle i at time t, and gbi

t is 
the swarm’s global best candidate solution at time t. 
There are three terms of the velocity update equation 
and each of them have different roles in the PSO 
algorithm [Blondin, (2009)]. 
 
1.2. PSO-IW (PSO-Inertia Weight) 
PSO-IW is another kind of PSO algorithm proposed 
by and Shi and Eberhart [Shi and Eberhart (1998)]. 

 
Here w is the inertial coefficient which can either 
dampen the particle’s inertia or accelerate the particle 
in its original direction [Shi and Eberhart (1998)]. 
Generally, lower values of the inertial coefficient 
speed up the convergence of the swarm to optima, 
and higher values of the inertial coefficient encourage 
exploration of the entire search space [Blondin 
(2009)]. 
 
1.3. PSO-CF (PSO-Constriction Factor) 
PSO-CF was proposed by Clrec and Kennedy [Clerc 
and Kennedy (2002)]. 

 
 
The pseudocode of PSO has been provided below: 
[RezaeeJordehi(2015)] 
 
Start  
Input PSO parameters and problem parameters  
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Randomly initialise particles and compute objective 
values, personal bests and swarm best.  
While stopping condition is not met   
Update velocities and positions of all particles by 
flight equations  
Bound velocities to their limits.  
Bound decision variables to their specified ranges.  
Compute objective values for all particles  
Updatepersonalbests  
Update swarmbest  
End While  
Display optimaldecisionvectorandoptimalobjective  
End 
 
III. GENETIC ALGORITHM (GA) 
 
Genetic algorithms are a family of computational 
models proposed by Holland in 1975 in the light of 
Darwin’s theory of evolution. These algorithms 
encode a potential solution to a specific problem on a 
simple data structure (chromosome) and apply 
genetic operators to these structures to optimise a 
certain fitness function. An implementation of a 
genetic algorithm begins with a population of 
(typically random) chromosomes. One then evaluates 
these structures and allocates reproductive 
opportunities in such a way that those chromosomes 
which represent a better solution are given more 
chances to ‘reproduce’ than those chromosomes 
which are inferior solutions. The ‘goodness’ of a 
solution is typically measured through a fitness 
function [Cus and Balic (2003)]. 
 
IV. PROBLEM 

 
Case as one of the areas of activity of the Disaster 
and Emergency Management reaching as soon as 
possible to the sufferer rescue operation is selected. 
Lost sufferer’s location in 300m2 is randomly 
determined. 10 search and rescue technicians has 
begun from different points of search work.Search 
rescuer technicians’ coordinates  aredetermined as 
(x1, x2). Specified objective function is as follows: 

 
The aim of this study is to reach the sufferer in the 
shortest time. In this way, two applications were 
conducted with PSO method.  PSO was founded on 
the behaviour of bird swarm at searching feed. Birds 
follows the bird that is closer to feed when searching 
feed. It was inspired by this point that a computer 
program by making 10 Search and Rescue Technician 
reached to sufferer who is in the 300 m2 square and 
whose place was determined randomly [Özdemir]. 
The problem parameters are as follows: 

Table1: The problem parameters 

 

V. PROPOSED PSO ALGORITHM AND 
STANDARD PSO ALGORITHM 
 
2 different PSO applications for search and rescue 
operations were carried out. First application is 
standard PSO and the other application is improved 
PSO. C1,C2 and w (inertia weight) values are selected 
fixed assets in the first PSO applications.The  
parameter  of the first PSO applications are as 
follows: 

 
Table2: The Standard PSO Parameters 

 
 
In the another  developedPSO applications, w (inertia 
weight) values are randomly selected from 0 to 4. C1 
and C2 values are randomly selected from 0 to 2. 
Then, C1 and C2 values are  determined in genetic 
algorithm. c1 and c2 values were applied to the 
crossover and mutation operations.The  parameter  of 
the second PSO applications are as follows: 
 

Table3: The Improved PSO Parameters 

 
 
PSO application softwares were developed in C# 
programming language in Visual Studio 
Environment. PSO application software has been 
tested  inCore i5 2.30Ghz processor, 4Gb RAM, 64 
bit Windows 7 operating system. 
 
VI. RESULT ANALYSIS 
 
Both PSO applications have been run 10 times and 
the obtained results are recorded in excel. The best 
error has taken the average and the obtained value has 
evaluated. The results of standard PSO Application 
are as follows: 
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Table4: The Resultsof The Standard PSO 

 
The results of improved PSO Application are as 
follows: 
 

Table5: The Resultsof The Improved PSO 

 
 
As a result, the Best Error  of The Standard PSO is 
less than  the Best Error  of The improved PSO. The 
results are as follows: 
 

Table6: The Resultsof TheComparison 

 
 
CONCLUSION 
 
As a result of research conducted for search and 
rescue operations have been determined as suitable 
method of PSO. Two PSO applications were 
developed. In the first application is used standard 
PSO methods. In the second application is used 

improved PSO methods. C1,C2 and w (inertia weight) 
values are selected fixed assets in the first PSO 
applications. In the another  developed PSO 
applications, w (inertia weight) values are randomly 
selected from 0 to 4. C1 and C2 values are randomly 
selected from 0 to 2. Then, C1 and C2 values are  
determined in genetic algorithm. As a result, the Best 
Error  of The Standard PSO is less than  the Best 
Error  of The improved PSO. But, randomnessof The 
Standard PSO is higher than randomnessof The 
improved PSO. 
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