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1. INTRODUCTION 

WSN is spatially distributed, assortment of device node for the aim of observance physical or environmental 

conditions, like temperature, sound, pressure, etc. and to hand in glove pass their knowledge through the network to 

a main location. It consists of transducers (Device that converts one style of energy into another style of energy), 

digital computer and transceiver and power supply. 

1. The electrical device generates electrical signals supported detected physical effects and phenomena. 

2. The digital computer processes and stores the device output. 

3. The transceiver receives commands from a central laptop and transmits knowledge thereto laptop. 

4. The power for every device node comes from battery  

                                       

1.1 Characteristics             

The main characteristics of a WSN include: 

1. Power consumption constraints for nodes using batteries or energy harvesting 

2. Ability to scope with node failures(resilience) 

3. Heterogeneity of nodes 

4. Scalability to large scale of development 

5. Ability to withstand harsh environmental conditions  

 

1.2 Wireless sensor network relevance           

Area Monitoring, Air Pollution Monitoring, Forest Fire Detection, Landslide Detection, Health Care Monitoring, 

Machine Health Monitoring, Environmental/Earth Sensing, Natural Disaster Prevention, Chemical Agent 

AB ST R ACT  

A wireless sensor network is a network of sensors which sense the surroundings. Sensors in the field are very small and can utilize the energy for 

constraints like receiving, transferring and data processing. In this paper, we propose an analytic model to estimate the entire network lifetime from 

network initialization until it is completely disabled, and determine the boundary of energy hole in a data-gathering WSN. Specifically, we 

theoretically estimate the traffic load, energy consumption, and lifetime of sensor nodes during the entire network lifetime. Furthermore, we 

investigate the temporal and spatial evolution of energy hole, and apply our analytical results to WSN routing in order to balance the energy 

consumption and improve the network lifetime. intensive simulation results area unit provided to demonstrate the validity of the projected analytic 

model in estimating the network period of time and energy hole evolution method. We tend to propose Associate in Nursing analytic model to 

estimate the traffic load, energy consumption {and period of time and lifelong} of sensing element nodes throughout the complete network lifetime.  

Keywords-Wireless sensor network, network life time, energy consumption. 
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Detection, Water/Wastewater Monitoring, Water Quality Monitoring, Agriculture, Military Monitoring. The 

Platforms for experimenting with small sensing element networks below variety of state and industry-sponsored 

programs. The baseline model wireless sensing unit relies on AN open, standard style victimization wide out there 

commercial-off-the-shelf (COTS) technology. 

 

2. PROPOSED METHODOLOGY 

In existing, network lifetime is limited by unbalanced energy consumption. Energy hole is crucial and challenging 

for lifetime analysis in WSNs, because it can lead to a premature death of the network. In this paper, we have a 

tendency to propose associate degree analytic model to estimate the whole network lifespan from network 

low-level formatting till it's utterly disabled and verify the boundary of energy hole in data-gathering WSNs. To 

accurately estimate the energy consumption of detector nodes, we have a tendency to think about the energy 

consumption not just for knowledge transmittal and receiving however additionally for idle listening. We have a 

tendency to investigate the temporal and spatial evolution of energy hole from rising to partitioning the network, 

that provides a theoretical basis to mitigate or maybe avoid energy hole in WSNs. Considerably improves the 

network lifespan together with 1st Node Died Time (FNDT) and every one Node Died Time (ANDT). 

 

Figure. 1. System construction 

 

MoTraffic Load Estimation:  Traffic load Assume that node j is in the small region of Ax with the width of ε (where 

Ax is a region with the width of ε). Denote x as the distance between Ax and the sink, and θ as the angle formed by 

Ax and the sink. If  node generates one data packet per round, the average data amount sent by node j; Since node j 

is in the small region of Ax, its traffic load can be calculated as the average traffic load in Ax according to our 

analytic model. Therefore, we first calculate the average in Ax. Energy Consumption Estimation: In this module, 

we first divide the network into a number of small regions where the nodes have similar distances to the sink. Since 

the energy consumption of the sensor nodes in the same region (i.e., with the similar distances to the sink) should be 

the same from a statistical point of view, we use the average energy consumption of this region as the nodal energy 

consumption of this region. Lifetime Estimation: We have calculated the network lifetime under a given percentage 

of dead nodes, and analyzed the emerging time and location of energy hole, as well as its evolution process. 

 

3. PROPOSED METHOD DESCRIPTION                                  

In many wireless sensor network (WSN) Application, sensors are spatially distributed in a finite area to monitor 

physical or environmental condition, such as pressure, humidity, temperature, etc., and to transmit the sensed data 

to base station cooperatively. In addition, at times, a set of target points has to be monitored in a given area. On the 

one hand to provide deterministic quality-of-service guarantees, every point of interest should be monitored by at 
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least one sensor at all times. On the other hand, the energy consumptions of sensor should be minimized since, in 

most cases, sensors are battery powered. Therefore sensors should have their power supplies turned off when they 

are not in use to preserve energy. Due to this limitation, a critical issue becomes how to prolong the lifetime of 

WSN while also assuring the service quality of coverage. The network lifetime can be prolonged by alternating the 

working modes of sensors between settings “on” and “off”. In other words, this means to schedule the entire time 

duration into a number of rounds and to only turn on the power supplies of a subset of sensors to monitor the target 

points in each round. In addition to coverage sensors are also required to transmit the sensed data to a base station, 

which consume a significant of energy. To reduce that energy consumption, multi hop communications are always 

applied to transmit data from sensor to the base station. To overcome the computational intractability of MLCS, we 

developed a polynomial -time approximation algorithm having a constant-factor ratio to general MLCS. We 

present a polynomial-time constant –factor approximation algorithm to general MLCS, regardless of the density of 

the target points. As with the previous approximation scheme, our constant-factor approximation algorithm solves 

MLCS by creating a minimum weight path from each sensor to the base station. In addition, we develop a 

polynomial-time approximation scheme for MLCS, assuming the number of target points is bounded by a constant 

in a unit area. A constant factor approximation algorithm to minimize the number of sensor required to cover a 

given set of target points. Developed a constant factor approximation algorithm, assuming that all sensors have a 

uniform sensing range. The constant approximation algorithm is based on an optimal solution under the condition 

that all the target points are in a strip, and all sensors are outside the strip. To develop a constant factor 

approximation algorithm for the minimum weight sensor cover. 

 

4. SIMULATION 

Most of the business simulators square measure interface driven, whereas some network simulators square measure 

interface driven. The network model / configuration describe the state of the network (nodes, routers, switches, and 

links) and also the events (data transmissions, packet error etc.).An important output of simulations is that the trace 

files. Trace files log each packet, each event that occurred within the simulation and square measure used for 

analysis. Network simulators also can give different tools to facilitate visual analysis of trends and potential bother 

spots. Most web work simulators use separate event simulation, within which an inventory of unfinished “events” 

is keep, and people events square measure processed so as, with some vents triggering future events-such because 

the vents of the arrival of a packet at one node triggering the events of the arrival of that packet at a downstream 

node. Simulation of network may be a terribly complicated task. as an example, if congestion is high, then 

estimation of the typical occupancy is difficult attributable to high variance. To estimate the probability of a buffer 

overflow in an exceedingly network, the time needed for associate correct answer will be extraordinarily giant. 

specialized techniques like “control variants” and “importance sampling” are developed to hurry simulation.   

  

5. NETWORK SIMULATOR        

In communication and electronic network analysis, network simulation may be a technique wherever a program 

models the behaviour of a network either by shrewd the interaction between the various network entities 
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(hosts/packets, etc.) victimization mathematical formulas, or really capturing and taking part in back observations 

from a production network. The behaviour of the network and also the varied application and repair it supports will 

be discovered in an exceeding lyttest lab; varied attributes of the setting also can be changed in a controlled manner 

to assess however the network would behave underneath completely different condition. A network machine is 

software package that predicts the behavior of an electronic network. Since communication networks became too 

complicated for ancient associate analytical strategies to produce a correct understanding of system behavior 

network machine square measure used. In simulators, the pc network is often modeled with devices, links, 

applications etc. and also the performance is analyzed. Simulators generally keep company with support for the 

foremost standard technologies and networks in use nowadays. Network machine may be a machine tool targeted at 

each wired and wireless (local and satellite) networking researches. NS may be a terribly promising tool and is 

getting used by universities and researches. Straightforward however restricted methodology is to mix the 

prevailing parts with OTCL scripts; a posh however powerful methodology is to mix the prevailing parts in to NS2 

victimization c++, we have a tendency to mentioned each of the 2 strategies. Finally the strategy to animate (using 

NAM) and to research (using Xgraph/GNU plot) the simulation results square measure conferred. Network 

machine (NS2) a separate event machine targeted at networking analysis is wide utilized in universities and 

corporations by researches. NS provides substantial support for simulation of communications protocol maturation 

and multicast protocol over wired and wireless (local and satellite) networks. The most recent version of NS is 

two.26 (NS2). It implements network protocol like FTP and telnet, routing algorithms like SPF and DV and „lower‟ 

layers like logical links (LL) and media access management (MAC). 

 

5.1 NAM (Network Animator)          

Nam may be a Tcl/TK based mostly animation tool for viewing network simulation trace and universe packet trace. 

It supports topology layout, packet level animation, and numerous knowledge scrutiny tools. Nam began at LBL. 

It‟s evolved well over the past few years. The Nam development effort was AN in progress collaboration with the 

VINT project. Currently, it's being developed as open supply projects hosted at supply forge. 

 

6. RESULT AND DISCUSS                                                                       

           

        

                  Figure. 2. Nodes are present                 Figure.3. Nodes are moving 
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                             Figure. 4. Send the HELLO data                         Figure 5. Sensing the HELLO data 

 

        

              

                           Figure.6. Passing data                                          Figure.7. Ready to send the data 

 

        

 

 

 

 

 

 

 

 

 

                           Figure.8. Data gathering                                          Figure.9. Fast movement of nodes 
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Figure.10. energy consumption                                    Figure.11. Slow movement of nodes 

 

 

 

                             

                                  

                     

                     

 

 

                               Figure.12. Data pass from 2 to 3                       Figure.13.   Receiving the data 

 

7. CONCLUSION 

During this paper, we've got developed associate analytic model to estimate the traffic load, energy consumption 

and lifelong of sensing element nodes in a very data-gathering WSN. With the analytic model, we've got calculated 

the network life beneath a given proportion of dead nodes, and analyzed the rising time and site of energy hole, yet 

as its evolution method. Moreover, 2 network characteristics are found supported our analytic results, which might 

be leveraged to guide the WSN style and optimisation. Our simulation results demonstrate that the planned analytic 

model will estimate the network life and energy hole evolution method inside a slip-up rate smaller than third. 

Finally, we've got applied our analytic results to WSN routing. The improved routing theme supported our 

analytical results will with efficiency balance the energy consumption and prolong the network life.       
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