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ABSTRACT 

This paper is presented to find the optimal route in Ad-hoc network which by using PSO 

algorithm. In our work we have further used fuzzy technique on our PSO based network to 

obtain the results in a best manner. The paper presents the technique to optimize the routing 

process and to avoid rerouting in mobile network. The system will give an improved routing 

approach in terms of efficiency and reliability. The proposed work is about to identify the broken 

link problem in a Mobile Network. The Network can be Wired or the Wireless. But in both cases 

it should be dynamic in nature.  The system will generate a new routing approach that will 

remove the broken link from the path and generate a new Compromising path dynamically. Here 

PSO based attack preventive path will be detected. Approach will improve the path as well as 

improve the security in case of bad node over the network. The results are simulated on the 

MATLAB environment. 

Keywords used: MANET (mobile Ad-hoc network).PSO, fuzzy sets, route reconstruction etc. 

 

1. INTRODUCTION 

A wireless ad hoc network is a decentralized wireless network where the network does not 

depend on a pre existing infrastructure, such as routers in wired networks or access points (AP) 

in managed (infrastructure) wireless networks. Instead, each node participates in routing by 

forwarding data to the other nodes, and so the determination of which nodes forward data is 

made dynamically i.e. the normal nodes is converted to a routers and gateways. 
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A mobile ad-hoc network (MANET) is a self-configuring infrastructure less network of mobile 

devices connected by wireless. It is a set of wireless devices called wireless nodes, which 

dynamically connect and transfer information. Each node in a MANET is free to move 

independently in any direction and will therefore change its links to other devices frequently, 

each must forward traffic unrelated to its own use, and therefore be a router. The MANET 

network enables servers and clients to communicate in a non-fixed topology area and it is used in 

a variety of applications and fast growing networks. With  the  increasing  number of mobile 

devices, providing the computing power and connectivity to run  applications  like  multiplayer  

games  or  collaborative  work  tools. MANETs are getting more and more important as they 

meet the requirements of today’s users to connect and interact spontaneously.  A basic diagram 

of Mobile Adhoc Network is shown in figure below1.1: 

 
Fig. 1 A Mobile- Adhoc Network 

 

1.2 Problems in routing with Mobile Ad hoc Networks 

 

i) Asymmetric links: Most of the wired networks rely on the symmetric links which are always 

fixed. But this is not a case with ad-hoc networks as the nodes are mobile and constantly 

changing their position within network. 

ii) Routing Overhead: In wireless ad hoc networks, nodes often change their location within 

network. So, some stale routes are generated in the routing table which leads to unnecessary 

routing overhead. 

iii) Interference: This is the major problem with mobile ad-hoc networks as links come and go 

depending on the transmission characteristics, one transmission might interfere with another one 

and node might overhear transmissions of other nodes and can corrupt the total transmission. 
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iv) Dynamic Topology: Since the topology is not constant; so the mobile node might move or 

medium characteristics might change. In ad-hoc networks, routing tables must somehow reflect 

these changes in topology and routing algorithms have to be adapted.  

 

2. LITERATURE REVIEW 

In year 2011, Giovanni Comarela performed a work," Robot Routing in Sparse Wireless Sensor 

Networks with Continuous Ant Colony Optimization". This work presents a new approach based 

on continuous Ant Colony Optimization (ACO) and simple combinatorial technique for TSP in 

order to solve that special case of TSPN. The experiments performed indicate that significant 

improvements are obtained with the proposed heuristic when compared with other methods 

found in literature. 

In year 2012, Geetha N performed a work, “Performance analysis of Certain Topology based 

routing protocols of Mobile Ad hoc Network”. Mobile Ad hoc Networks are self-organizing and 

self-configuring multi hop wireless networks where, the structure of the network changes 

dynamically due to nodes mobility.  

In year 2012, Jing-hui Zhong performed a work, “Ant Colony Optimization Algorithm for 

Lifetime Maximization in Wireless Sensor Network with Mobile Sink”. The proposed ACO-

MSS takes advantage of the global search ability of ACO and adopts effective heuristic 

information to find a near globally optimal solution. The proposed ACO-MSS is validated by a 

series of simulations on WSNs with different characteristics. The simulation results demonstrate 

the effectiveness of the proposed algorithms. 

3. PROBLEM FORMULATION 

The effective transmission of packets is a requirement for the provision of advanced 

communication performance makes finding shortest network paths essential. Routing data 

packets through the shortest path (SP) is an efficient approach to increase the Quality of Service 

(QoS) in expanding networks as it minimizes cost or delay while maximizing quality or 

bandwidth. Therefore, finding the SP is in routing a significant approach for the new and 

emerging technologies, particularly, video-conferencing and video on demand which require 

high bandwidth, low delay and low delay jitter. 
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3.1 PARTICLE SWARM OPTIMIZATION 

The standard PSO model consists of a swarm of particles, moving interactively through the 

feasible problem space to find new solutions. Each particle has a position represented by a 

position vector; where i is the index of the particle, and a velocity represented by a velocity 

vector. Each particle remembers its own best position so far in the vector pbest and the best 

position vector among the swarm is stored in a vector gbest  the search for the optimal position 

(solution) advances as the particles’ velocities and positions are updated. A particle’s velocity 

and position are updated as follows: 

vid =wvid + c1r1(pbest - xid) + c2r2 (gbest - xid); 

I = 1,2,…,N and d = 1,2,…,D       

xid = xid + vid 

 

 

Fig.3. 1 Search Model 

 

4. PROPOSED METHODOLOGY  

The presented work is divided in two main stages, first to define the path selection algorithm 

over the network and other to optimize it using PSO as some network failure or the bad node 

occur. The parameters considered in this work are distance, energy, Load over the network. If 

there is no failure or attacker node in the network same parameters will be used to take the 

routing decisions. But as the intruder or the block node is identified, the PSO will be used to 

identify the right path. The position of each particle in the swarm is affected both by the most 

optimist position during its movement (individual experience) and the position of the most 

optimist particle in its surrounding (near experience). When the whole particle swarm is 
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surrounding the particle, the most optimist position of the surrounding is equal to the one of the 

whole most optimist particle; this algorithm is called the whole PSO. If the narrow surrounding 

is used in the algorithm, this algorithm is called the partial PSO. 

4.1 Basic particle swarm optimization algorithm 

(1)PSO is based on the intelligence. It can be applied into both scientific research and 

engineering use. 

(2)PSO have no overlapping and mutation calculation. The search can be carried out by the 

speed of the particle. During the development of several generations, only the most optimist 

particle can transmit information onto the other particles, and the speed of the researching is very 

fast. 

(3)The calculation in PSO is very simple. Compared with the other developing calculations, it 

occupies the bigger optimization ability and it can be completed easily. 

(4) PSO adopts the real number code, and it is decided directly by the solution. The number of 

the dimension is equal to the constant of the solution. 

 

5. PROPOSED WORK SIGNIFICANCE 

Wireless Mobile network is an adhoc network of mobile nodes. Security and efficiency are the 

major requirement in such network as large amount of different kind of data is transferred over 

the network. But in case of any failure in network if complete rerouting is performed, it gives 

large amount of loss of data. The proposed work is about to optimize the routing process and to 

avoid rerouting in mobile network. The system will give an improved routing approach in terms 

of efficiency and reliability. An efficient particle swarm optimization (PSO) algorithm based on 

fuzzy logic for solving the single source shortest path problem (SPP) is proposed. A particle 

encoding/decoding scheme has been devised for particle-representation of the SPP parameters, 

which is free of the previously randomized path construction methods in computational problems 

like the SPP .The search capability of PSO is diversified by hybridizing the PSO with fuzzy 

logic. The local optimums will not be the point of convergence for the particles and the global 

optimum will be found in a shorter period of time if the PSO is correctly modified using fuzzy 

logic rules. 
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6. SIMULATION RESULTS 

The proposed work is about the generation of such an approach that will dynamically 

compensate the problem of link failure and provide the optimize solution without any data loss. 

The proposed system will give the benefit in terms of Efficiency and accuracy. 

5.1 Scenario 1 

Parameter        Value 

Number of Nodes       10 

Topography Dimension      100 m x 100 m 

Traffic Type        CBR 

Topology       Random 

Initial Node       1 

Destination Node      10 

 

Simulation Parameters of Existing Work 
 

Parameters Values 

Distance 49.54(meters) 

Energy Consumed 6.5119e+003(joules) 

Network Delay   1.4845e+005 ms 

 

5.4 Simulation Parameters of Proposed work 

Parameters Values 

Distance 10.15(meters) 

Energy Consumed 2.2569e+3(joules) 

Network Delay 1.8787e+003 ms 
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7. Proposed Fuzzy Approach 

A form of knowledge representation suitable for notions that cannot be defined precisely, but 

which depends upon their contexts. 

7.1 Traditional Approach 

If slow speed =0                                                                            If fast speed= 1 

7.2 Fuzzy Method  

Every problem must represent in terms of fuzzy sets that is [0 1]  

Slowest [0.0 – 0.25] 

Slow [0.25 – 0.50] 

Fast [0.50 – 0.75] 

Fastest [0.75 – 1.00] 

7.3 Advantages of Fuzzy concept 

 

1. Premature convergence is a common problem in finding the optimal solution in Traditional 

Algorithms and it is strongly related to the loss of the population diversity. 

2. When population diversity is low, a PSO will converge very quickly. On the Other hand, if the 

diversity of the population is too high, it is very time consuming for a PSO to converge and this 

may cause wastage in computational resources. 

3. Fuzzy logic further optimizes the results. 

8. CONCLUSION AND FUTURE SCOPE 

In the proposed work, we have defined a fuzzy based PSO improved safe routing approach to 

transfer data from congestion free and attack safe path. Generally, the shortest path is the most 

favorite area for the attackers to perform the intrusion, but the presented approach will not cover 

any node that is having the higher probability of the attack or the congestion. As the 

communication will be performed over a congestion free path, the energy and the delay over the 

network will be reduced. The presented approach is effective in terms of energy and the time as 
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well as provides a reliable route over the network. The obtained results shows that the presented 

approach has improve the network reliability and the energy.  

The proposed algorithm intends to provide security. The Secure Compromising path Algorithm 

provides a foundation for governing a secure communication system for mobile ad hoc networks. 

In future, some other optimization functions can be used for the path generation such as ACO, 

genetics, ABC etc 
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