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Abstract 

Recent advances in integrated electronic devices motivated the use of Wireless Sensor Networks in many applications including 

target detection and tracking. Typically, a Wireless Sensor Network is application-driven and mission-critical. Therefore, the 

energy efficiency and throughput of target tracking or event detection is critical for the end users, service providers and the 

system designers. Multi-Target tracking refers to the problem of jointly estimating the number of targets and their states from 

sensor data. In multi- target tracking the location of multiple targets has to be tracked simultaneously. Tracking multiple mobile 

targets using sensor networks is a challenging task. This paper proposes a new tracking framework for tracking multiple objects 

using polygon tracking method. Polygon tracking method achieves better tracking accuracy and energy efficiency by 

constructing active polygonal shaped regions inside the network. This paper also analysing the average energy consumption in 

tracking multiple objects based on this framework using NS2 simulations.  
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I. INTRODUCTION 

Wireless Sensor Networks applications are attracting more and more research, especially in energy saving techniques which is 

the central point of most researchers in this area. Target tracking has become an increasingly important application in Wireless 

Sensor Networks. One of the most interesting applications of Wireless Sensor Networks is the Objects Tracking Sensor 

Networks, which are used mainly to track certain objects in a monitored area and to report their location to the application’s 

users. This application is a major energy consumer among other Wireless Sensor Networks applications. There have been great 

advances in the last few years regarding wireless technologies that made them highly attractive for many applications especially 

military and commercial applications [2].  

 Multi-Target detection and tracking is a challenging task in the field of wireless sensor network technology. Target detection 

deals with finding spatial coordinates of a moving object and tracking deals with finding the coordinates and being able to track 

its movements. Existing work mostly requires organizing groups of sensor nodes with measurements of a target’s movements or 

accurate distance measurements from the nodes to the target, and predicting those movements. These are, however, often 

difficult to accurately achieve in practice. In such cases the new tracking framework, called FaceTrack [3], suits best. 

FaceTracking also called Polygon Tracking employs the nodes of a spatial region surrounding a target, called a face. If a target is 

detected by a node after a time window, a target is detected by another node. It is assumed to be the same target or single object 

in this method. But it achieves better tracking accuracy and energy efficiency for detecting and tracking single object. This paper 

proposes a new approach for multi target detection using FaceTracking or polygon tracking method. The applicability and 

benefits of FaceTrack is validated by implementing a proof-of-concept system of the Imote2 sensor platform using the TinyOS 

by Guojun Wang et.al. The evaluation results of the proposed tracking framework in [3] demonstrated that it can estimate a 

target’s positioning area, achieve tracking ability with high accuracy, and reduce the energy cost of WSNs. 

II. PROPOSED SYSTEM 

The proposed system is indented for multi-target detection in wireless sensor        network. In this work is mainly focused to 

extent the energy efficiency and tracking accuracy of target tracking in wireless sensor networks to track multiple objects. For 

this work, it is tried to develop a system based on three techniques such as FaceTrack along with the concepts of edge detection 

algorithm and optimum selection technique. This work is also tried to reduce the redundancy of the sensed data by reducing the 

number of active sensor nodes used to sense the target.  

 The first step is the system initialization, including topology formation, data gathering and initial polygon construction in the 

plane. A node has all of the corresponding polygon’s information after the network planarization. Initially, all nodes in the WSN 

are in a low-power mode [6] and wake up at a predefined period to carry out the sensing for a short time. Sensor node has three 
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different states of operation, namely, active (when a node is in a vigilant manner and participates in tracking the target), 

awakening (when a node awakes for a short period of time), and inactive (when a node is in a sleeping state)[3]. Consider that a 

sensor should be kept awake so long as its participation is needed for a given task. The second step is meant for target detection 

and creation of the active local environment. Finally target tracking method called FaceTrack will enhance and apply to detect 

multiple objects. 

III. SYSTEM ARCHITECTURE 

An energy efficient target tracking is possible in wireless sensor networks with the help of polygon tracking method called 

FaceTrack.There are five steps in the proposed framework. 

 
Fig. 2: Polygon Tracking Framework for Multi-Target Tracking 

 The main steps used to construct the FaceTrack architecture in [3] is used here to construct the framework for tracking 

multiple objects. The important steps are shown in Fig 2. The first step is the system initialization, including initial polygon 

construction in the plane. A node has all of the corresponding polygon’s information after the network planarization. Initially, all 

nodes in the WSN are in a low-power mode [6] and wake up at a predefined period to carry out the sensing for a short time. 

Sensor node has three different states of operation, namely, active -when a node is in a vigilant manner and participates in 

tracking the target, awakening -when a node awakes for a short period of time, and inactive -when a node is in a sleeping state 

[3].Consider that a sensor should be kept awake so long as its participation is needed for a given task. 

 The framework for energy efficient detection and tracking of multiple objects in wireless sensor networks consist of five 

modules such as,  i) Topology Formation, ii) Data Gathering, iii) Target Detection and Creating Active Local Environment, iv) 

Polygon Tracking, v) Multi Target Tracking. 

 Topology Formation: A.

In the topology formation module the first step is the system initialization. That means all the sensors are deployed initially. 

Initially deployed sensors update their information to its neighbor sensors. This is called Initial Neighbour Discovery. 

 Data Gathering: B.

The main purpose of this module is data collection. Wireless sensor networks are deployed in a wide range of areas, with a large 

number of sensor nodes detecting and reporting some information of urgencies to the end-users. Data gathering module is meant 

for collecting all the available data about the sensor nodes. 

 Target Detection and Creating Active Local Environment: C.

This module will detect the target using target detection algorithm, and the nodes in the face will be awakening from the sleep 

mode. Sleep mode is utilized to reduce the power consumption. 
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 Polygon Tracking: D.

This module uses the FaceTrack concept to track objects. The optimal couple of nodes will sense the target and send the sensed 

information to the base station. 

 Multi-Target Tracking: E.

This phase will enhance the FaceTrack method to detect multiple objects. This is the final module. Selective activation technique 

(SA) is also used here. In this activation technique, a few selected nodes in the network are selected at a time depending on their 

distance from the object. As and when the object moves, the distances also change from those nodes and thus, handovers take 

place between nodes. The optimal couple of nodes will sense the target and send the sensed information to the base station. It 

offers a good balance between energy efficiency and tracking precision. 

IV. SIMULATION RESULTS 

Network simulator 2 is used as the simulation tool in this project. NS was chosen as the simulator partly because of the range of 

features it provides and partly because it has an open source code that can be modified and extended. Network simulator (NS) is 

an object–oriented, discrete event simulator for networking research. NS provides substantial support for simulation of TCP, 

routing and multicast protocols over wired and wireless networks. 

 The simulation results obtained for tracking multiple objects are represented in the following comparison graph. Fig 3 

represents the comparison of average energy consumption of multi-target tracking. The energy consumed is reduced since only 

activated nodes in the network are involved in tracking and rest of nodes remains in standby mode. The blue line represents the 

combined average energy consumption, green represents the energy consumed by FaceTracking method and the red line 

represents the energy consumption of enhanced polygon tracking framework for tracking multiple objects. Multi target tracking 

represents the reduced average energy consumption.   

 
Fig. 3:  Comparison Graph Showing Average Energy Consumption of Multi-Target Tracking Method 

V. CONCLUSION 

Targets’ tracking is one of the key applications of wireless sensor networks. The main functionality of a surveillance application 

of wireless sensor network is to track unauthorized targets in a field. One of the main design issues for a sensor network is 

conservation of the energy available at each sensor node. The multi-target tracking using polygon tracking method is a better 

approach to use all the possibilities of each technique. From this approach the target detection and tracking become more 

accurate and energy efficient. The implementation of new optimum node selection reduces the power consumption of the 
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proposed system. By this method it provides better fast accurate and energy efficient target tracking. It will be well suite in areas 

such as military, environment, industry, health, agriculture for tracking targets. 
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