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Abstract 

The design of applications and protocols for sensor networks has the issues of minimizing energy 
utilization and maximizing network lifetime. Energy-efficient sensor state planning consists in finding an optimal 
assignment of states to sensors in order to maximize network lifetime. It is based on Joint Routing & Coverage 
constraints, the wireless sensor networks consists of large numbers of MEMS (Micro Electro Mechanical Systems). 
It capable of measuring & reporting physical variables. The MEMS are combined and form Joint Routing. Coverage 
of the sensors should be constraint such that the range of access is limited. It reduces the usage of energy which is 
used by WSN. Because WSN’s are limited power as well as processing. Only a limited set of sensors that fully 
covers that monitored area can be switched on while the other sensors are turned off. So address the optimal 
planning of sensors states in cluster based sensor networks. The Wireless Sensor Networks minimizing energy 
(power) which is used by Sensors and by means of reducing the power consumption, it will maximize the life time 
of Network. The optimal planning of sensors states can be addressed in cluster-based sensor networks. In this, any 
sensor can be in the state of turned on, turned off or promoted as cluster head and a different power consumption 
level is associated with each of these states. An energy optimal topology that maximizes network life time while 
ensuring simultaneously full area coverage and sensor connectivity to cluster head, which are constrained to form a 
spanning tree used as a routing topology.  UWB is a Radio Frequency (RF) technology that transmits binary data, 
using low energy and extremely short duration impulses or bursts (in the order of picoseconds) over a wide spectrum 
of frequencies. It delivers data over 15 to 100 meters and does not require a dedicated radio frequency, so is also 
known as carrier-free, impulse or base-band radio 
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Introduction 
A wireless sensor network (WSN) consists of 

spatially distributed autonomous sensors to monitor 
physical or environmental conditions, such as 
temperature, sound, vibration, pressure, motion or 
pollutants and to cooperatively pass their data through 
the network to a main location. The more modern 
networks are bi-directional, enabling also to control the 
activity of the sensors. The development of wireless 
sensor networks was motivated by military applications 
such as battlefield surveillance; today such networks are 
used in many industrial and consumer applications, such 
as industrial process monitoring and control, machine 
health monitoring, and so on. 

And processing capabilities called “processing 
node” (PN) or “sink”. The PN collects, filters, and 
compiles data sent by sensors in order to extract useful 
information. Due to their energy constraints, wireless 
sensors usually have a limited transmission range, 
making multihop data routing toward the PN more 

energy efficient than direct transmission (one hop). 
Energy conservation in WSN is critical and has been 
addressed by substantial research. Generally, energy 
conservation is dealt with on five different levels 1. 
Efficient scheduling of sensor states to alternate between 
sleep and active modes; 2. Energy-efficient routing, 
clustering, and data aggregation; 
Wireless Sensor Networks (WSNs) consist of small 
nodes with sensing, computation, and wireless 
communications capabilities. Many routing, power 
management, and data dissemination protocols have been 
specifically designed for WSNs where energy awareness 
is an essential design issue. 
 
System Analysis 
Existing System 
            A critical aspect of applications with wireless 
sensor networks is network lifetime. Power-constrained 
wireless sensor networks are usable as long as they can 
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communicate sensed data to a processing node. Sensing 
and communications consume energy, therefore 
judicious power management and sensor scheduling can 
effectively extend network lifetime. To cover a set of 
targets with known locations when ground access in the 
remote area is prohibited, one solution is to deploy the 
sensors remotely, from an aircraft. The lack of precise 
sensor placement is compensated by a large sensor 
population deployed in the drop zone that would improve 
the probability of target coverage. The data collected 
from the sensors is sent to a central node (e.g. cluster 
head) for processing.  
Drawbacks of Existing System 

� High energy utilization 
� Limitations in network life time 
� Limited coverage area. 

Proposed System 
              This problem formulate as an Integer Linear 
Programming model that we prove NP-Complete. Then, 
we implement a Tabu search heuristic to tackle the 
exponentially increasing computation time of the exact 
resolution. Experimental results show that the proposed 
heuristic provides near-optimal network lifetime values 
within low computation times, which is, in practice, 
suitable for large-sized sensor networks. 
Advantages of Proposed System 
 

� Reduce Energy Dissipation 
� Extend Network Lifetime 
� To Improve the Portability of 

Coverage Area. 
� High Power Management. 

 
Overview 

WIRELESS sensor networks (WSNs) consist of 
a large number of limited capability (power and 
processing) Micro Electro Mechanical Systems (MEMS) 
capable of measuring and reporting physical variables 
related to their environment. In surveillance applications, 
sensors are deployed in a certain field to detect and 
report events like presence, movement, or intrusion in the 
monitored area. As depicted in Fig. 1, data collected by 
sensors are transmitted to a special node equipped with 
higher energy And processing capabilities called 
“processing node” (PN) or “sink” .  

The PN collects, filters, and compiles data sent 
by sensors in order to extract useful information. Due to 
their energy constraints, wireless sensors usually have a 
limited transmission range, making multihop data routing 
toward the PN more energy efficient than direct 
transmission (one hop). Energy conservation in WSN is 
critical and has been addressed by substantial research. 
Generally, energy conservation is dealt with on five 
different levels. 

1. Efficient scheduling of sensor states to alternate   
between sleep  and  active modes; 

2. Energy-efficient routing, clustering, and data  
aggregation; 

3. Efficient control of transmission power to ensure 
an optimal trade-off between energy 
consumption and connectivity; 

4. Data compression (source coding) to reduce the  
amount of uselessly transmitted data; 

5. Efficient channel access and packet                                                  
retransmission protocols on the DataLink Layer   

 
Tabu-RCC Algorithm 
Description   

1. Initial solution: the Tabu algorithm starts 
with a configuration where all sensors are activated as 
cluster heads. This configuration is obviously admissible. 

 2. Admissible configuration: a configuration 
S is defined by the states of its sensors (Sleep, Active, or 
CH). Only feasible configurations (i.e., satisfying model 
constraints (1b) to (1i)) are considered. 

 3. Score function: a configuration is evaluated 
using the score function given by (1a). 

4. Neighborhood investigation: a search 
movement M < I; u; v > consists in changing the state 
(Sleep, Active, or CH) of a single sensor i from state u to 
state v such that the model constraints (1b) to (1i) are 
satisfied; 

5. Aspiration criterion: Tabu movements are 
allowed when the score of the resulting configuration is 
lower than the score of the best solution s_ found so far 
over the whole search process. 

6. Stop criterion: The search algorithm stops 
after a predefined number of iterations. 

TABU-RCC starts with an admissible solution 
and iteratively performs movements that consist in 
changing the state of one sensor at a time. The best 
solution found after the predefined number of iterations 
is transposed on sensors to form the new network 
configuration. The network will operate with this 
configuration for a predefined period T during which 
residual energies of active nodes and CHs will decrease, 
then TABU-RCC is run again to find a new 
configuration based on the new values of residual 
energies. This new configuration will be kept for another 
period T and so forth. The periodic execution of TABU-
RCC by the PN requires sensors-related information 
(e.g., residual energies) to be transmitted periodically to 
the PN (upstream communication) and the newly 
computed sensor states to be transmitted to the sensors 
(downstream communication). 
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Figure 5.1 variation of network 

 

 
Figure 5.2 Average consumed energy 

 
System Implementation 

Implementation is the stage of the project when 
the theoretical design is turned out into a working 
system. Thus it can be considered to be the most critical 
stage in achieving a successful new system and in giving 
the user, confidence that the new system will work and 
be effective. 

The implementation stage involves careful 
planning, investigation of the existing system and it’s 
constraints on implementation, designing of methods to 
achieve changeover and evaluation of changeover 
methods. 

Implementation is the most crucial stage in 
achieving a successful system and giving the user’s 
confidence that the new system is workable and 
effective. This type of conversation is relatively easy to 
handle, provide there are no major changes in the system.   

Each program is tested individually at the time 
of development using the data and has verified that this 
program linked together in the way specified in the 
programs specification, the computer system and its 
environment is tested to the satisfaction of the user.  

The system that has been developed is accepted 
and proved to be satisfactory for the user. And so the 
system is going to be implemented very soon. A simple 
operating procedure is included so that the user can 
understand the different functions clearly and quickly. 

Initially as a first step the executable form of the 
application is to be created and loaded in the common 
server machine which is accessible to the entire user and 
the server is to be connected to a network. The final stage 
is to document the entire system which provides 
components and the operating procedures of the system.   
 

Server Side File Sending 

 
 

Server with select a file to send 
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Server with Sending file path: 

 
 

Client with file receiving path: 

 
 

Server sends the file: 

 
 

Client with file receiving path: 

 
 

Server sends the file: 

 
 

Client receives the File: 

 
 
 

Server responding 
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File in a specified path 

 
 
 
System Flow Diagram 

 
 
 
 
 
 
 
 
 

Router with minimum cost: (Sample 1) 

 
 
 
Graph for energy utilization: 

 
 
Conclusion 

In this paper, the system proposes a novel 
centralized mechanism for near-optimal state assignment 
to sensors in large-scale cluster-based monitoring 
wireless sensor networks. Our mechanism is based on a 
tabu algorithm that computes a near-optimal network 
configuration in which each sensor can be activated, put 
in sleep mode or promoted as cluster head. Our 
mechanism maximizes network lifetime while ensuring 
the full coverage of the monitored area and the 
connectivity of the obtained configuration. Connectivity 
is fulfilled through an optimally computed spanning tree 
connecting all the cluster heads. Simulations show that 
our mechanism provides for acceptable results with 
respect to the exact solutions of the derived ILP model, 
within low computation times. Despite its centralized 
aspect, our mechanism exhibits low complexity and low 
computation times making its practical implementation 
adaptable for large-scale networks. As future research 
directions, we intend to develop a more sophisticated 
heuristic to improve the network lifetime. Furthermore, 



[Praba, 3(1): January, 2014]   ISSN: 2277-9655 
   Impact Factor: 1.852
   

http: // www.ijesrt.com(C)International Journal of Engineering Sciences & Research Technology 
[381-386] 

 

we intend to consider distance-dependent probabilistic 
event detection, where the probability that a sensor 
detects an event is function of the distance of that sensor 
from the event. Furthermore, we intend to work on 
distributed algorithms that address energy-efficient 
clustering under the joint coverage and routing 
constraint. 
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