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Fuzzy Rule Generation using Modified PSO for Clustering in Wireless Sensor Networks







ABSTRACT
Clustering is one of the popular methods for improving energy efficiency in wireless sensor networks. In most of the existing fuzzy approaches, the CHs are selected first, and then clusters are generated, but this may lead to uneven distribution of the sensor nodes in the clusters. In this article, the clusters are generated using the famous Fuzzy C-means (FCM) algorithm and the Cluster Head (CH) from each cluster is selected using the Sugeno fuzzy system. FCM generates load-balanced clusters and the proposed approach named SF-MPSO selects the suitable CH from each cluster. The local information of the sensor node such as residual energy, its distance from cluster centroid and the distance from the BS is provided to SF-MPSO. In the existing algorithms, the fuzzy rules are manually designed, whereas, in this article, the modified Particle Swarm Optimization (PSO) algorithm is applied to generate optimum Sugeno fuzzy rules. A novel fitness function is designed to identify the effectiveness of the generated solution. The simulations are performed under three scenarios where SF-MPSO outperforms existing EAUCF, DUCF, FGWO and ARSH-FATI-CHS when evaluated under the parameters such as energy consumption and network lifetime.


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing sensor node clustering methods based on computational intelligence have proved the effectiveness of computational intelligence technologies in providing effective solutions for WSNs. 
· Most existing sensor node clustering methods do not balance the number of sensor nodes between clusters, which causes unbalanced energy consumption.
· Generally, some existing studies define the network lifetime as a period from network initialization until the energy of at least one sensor node is depleted, that is, one sensor node fails.
· In this section, existing methods for clustering sensor nodes are reviewed from two aspects, namely, non-computational intelligence and computational intelligence. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Computational intelligence has the ability to deal with imprecise information and find approximate yet good-enough solutions to these problems.
· As one of the technologies in computational intelligence, evolutionary computation  imitates the process of natural evolution to provide a near-optimal solution for an optimization problem.
· Among many evolutionary algorithms, the particle swarm optimization algorithm (PSO) can find the optimal solution to a problem at a higher velocity by considering previous global and local best experiences of the entire population. 
· EBCRP only shows a period of a sharp rise in the number of dead sensor nodes, whereas there is no problem of sensor nodes consuming energy prematurely.
2.2. PROPOSED SYSTEM 
· Many clustering methods have been proposed to prolong the network lifetime. One of the methods divides the sensing region equally into many grids (subregions), with sensor nodes in each grid being regarded as a cluster.
· The proposed schemes for balanced clustering scheme and rotation CH selection based on the highest residual energy are helpful in balancing the energy consumption of sensor nodes and thus prolonging the network lifetime.
· An energy-balanced cluster-routing protocol for WSNs is proposed to balance the energy consumption of sensor nodes and prolong the network lifetime.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In the consequent iterations, based on previous value of particles (especially their position and speed), PSO formulations, cost function, proposed fuzzy controller, and fuzzy clustering algorithm, particles are updated in each iteration to yield better performance.
· Advantages of the proposed algorithm in reducing energy consumption and increasing the network’s lifetime are verified by several graphs.
· Most of the energy consumption is in data transfer with other nodes and the base station where several commutation and network routing algorithms are used.
· It should be noted that, besides clustering methods, optimal data transmission path management algorithms such as that in are also used in WSNs to decrease energy consumption. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Self-localization and obstacle avoidance for a mobile robot
	Wang H, Yu K, Mao B. 
	We will observe which the best controller (Fuzzy Logic or Neural Network) to used and give valid data.

	HealthFace: A web-based remote monitoring interface for medical healthcare systems based on a wireless body area sensor networks
	Kırba¸s ˙I, Bayılmı¸s B. 
	In this paper, we present a web-based remote monitoring interface, HealthFace, for medical healthcare systems based on a WBASN.

	Wireless sensor networks in intelligent transportation systems
	Tubaishat M, Zhuang P, Qi Q, Shang Y. 
	The WSN consists of one Gateway Node (GN) and n Sensor Nodes (SNs) deployed along the roadside according to an approximately linear topology.

	Wireless sensor networks with energy harvesting
	Basagni S, Naderi MY, Petrioli C, Spenza D. 
	It provides an insight into how various power reduction techniques can be used such that satisfactory performance can be achieved within a given energy budget.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005


CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















               

CHAPTER 5
CONCLUSION:
    Nodes in a WSN measure data and transmit them to the base station. There are restricting limitations on the nodes’ energy and hardware resources. Therefore, managing the data transmission path, the control of the base station movements, and the structure of the nodes’ clusters is critical. In this work, fuzzy clustering, a proposed fuzzy cluster head selection, and mobile base station movement algorithms are used to reduce energy consumption and to improve WSN lifetime. The proposed fuzzy controller manages base station movements, speed, and direction on a predefined path. For extra increment of the lifetime, a PSO algorithm is utilized to calculate WSN optimal parameters such as base station path shape, path size, movement speed, and number of clusters. The proposed algorithms are simulated in several scenarios and they are compared with conventional methods. Results show improvement in the lifetime of the optimally designed WSN with mobile base station and fuzzy cluster-head selection. 
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