
1 

EFFICIENT ENERGY MANAGEMENT APPROACH 

FOR TRACKING LOCATION IN WIRELESS 

SENSOR NETWORKS  

Dr.T.Sasilatha1,*, M.Parameswari2,  Dr.P.Suresh Mohan Kumar3

1Dean, Department of  EEE, AMET Deemed to be University, Chennai, Tamilnadu, INDIA – 603112. 

2Associate Professor, Department of IT, Kings Engineering College, Chennai, Tamilnadu, INDIA – 602117.

3Professor and Dean, DMI College of Engineering, Chennai, Tamilnadu, INDIA – 600123.

E-Mail: sasi_saha@yahoo.com,  paramuvaishnavcse@gmail.com, psureshmohankumar@gmail.com

Abstract 

Keywords: Energy management, Sensor network, Sleep scheduling, Location tracking, Help services. 

Received on 07 May 2018, accepted on 13 July 2018, published on 12 September 2018

Copyright © 2018 Dr.T.Sasilatha et al., licensed to EAI. This is an open access article distributed under the terms of the 
Creative Commons Attribution licence (http://creativecommons.org/licenses/by/3.0/), which permits unlimited use, 

distribution and reproduction in any medium so long as the original work is properly cited. 

3rd International Conference on Green, Intelligent Computing and Communication Systems - ICGICCS 2018, 18.5 - 
19.5.2018, Hindusthan College of Engineering and Technology, India

doi: 10.4108/eai.12-9-2018.155561

1. Introduction

Wireless sensor network (WSN) is a type of ad-hoc 

network. Architects and Researcher are showing their 

interest of research to its wide utilized in applications 

such as (earthquake, supper cyclone etc. by forecasting 

the climate, air population quantification, forest fire 

detection and di-hydrogen monoxide quality 

quantification). The hubs contain control compelled 

batteries, which are frequently hard and all the more 

exorbitant to be changed once the hubs are conveyed. 

Sensor hub eats up for the most part its vitality in 

transmitting and accepting parcels. With a specific end 

goal to build vitality effectiveness and broaden the system 
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Energy administration is fundamental to stretch the system lifetime in sensor systems. In the past, the group guiding 
services based on RFIDs involved and remote sensor organize has a detecting field changed with different self-ruling 
vacationer gatherings, each with a pioneer and a few members. Sensor nodes need to track pioneer’s area and keep up 
following ways from members to pioneers. Minimizing the energy consumption while providing high access in location 
tracking is a challenging problem as sensor nodes are considered in terms of energy. We propose a solution to manage the 
power to such an application. An EEM (Efficient Energy Management) approach is presented. The objective is to 
diminish the quantity of hubs support in order to enhance the lifetime of system. The approach applies the TDMA 
arranged nap planning to empower dependable gathering controlling hubs effortlessly, low activity stack and at low 
vitality usage. The results have been derived from the NS2 simulator and shows that the proposed technique performs 
better than the group guiding framework.
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lifetime, a productive power sparing calculations must be 

created. Rest booking is an extensively utilized system in 

remote sensor system to diminish the vitality utilization 

since wastage of vitality can be spared happened because 

of sit still listening state. 

As of late, the combination of RFIDs and remote 

sensor systems (WSNs) is exceptionally valuable in 

numerous applications. In light of aloof or dynamic radio 

recurrence innovations, RFIDs can bolster distinguishing 

proof easily [1]. Then again, a WSN comprises of 

numerous little, multi-utilitarian, low-control, self-

governing hubs with coordinated detecting, handling, and 

correspondence abilities [2], [3]. In the gathering directing 

framework [4], a WSN is conveyed with the end goal of 

area following by estimating signals discharged by client 

identifications. Every vacationer amass has one visit 

guide and a few individuals. Just the visit control conveys 

an identification, which can transmit signals for the area 

following reason. For prudent reason, every part basically 

conveys a ticket labeled with an inactive RFID tag. Along 

these lines, just the areas of visit aides can be followed. 

Since the framework must have some UIs, every hub in 

the WSN is furnished with a "heading board", which 

contains a LED board that can demonstrate some essential 

data. Likewise, some sensor hubs are assigned as "help 

focuses", every one of which is associated with a RFID 

per user and a workstation, to give more top to bottom 

controlling administrations. 

2. Related Work

The communication protocol utilized as a part of the 

sensor systems ought to be light weight and ought not to 

devour more vitality. Sensor hub in WSN is little, its 

energy supply unit ought to be little and furthermore it 

should bolster every one of its tasks without corrupting 

the execution. Thus, we are going for a decent planning 

convention and keeping that applying it, control 

utilization is the one which ought to be remembered at the 

top of the priority list. The creators in [5], [6] has 

demonstrated that the sit without moving listening state is 

the significant wellspring of vitality wastage. Actually, it 

can devour nearly an indistinguishable measure of vitality 

from required for accepting. In this manner, hubs are by 

and large planned to rest when the radio modules are not 

being used [7]. After the rest planning, hubs could work 

in a low obligation cycle mode that they occasionally start 

up to check the channel for movement.  

Keshavarzian et al. [8] examined distinctive rest 

booking plans and proposed a planning strategy that can 

diminish the conclusion to-end general postponement. 

This strategy did not, in any case, give an obstruction free 

booking, in which each hub can start up and transmit or 

get its messages without impedance amid the doled out 

schedule vacancies. One prominent way to deal with 

evade obstruction is to receive the time division numerous 

entrance (TDMA) MAC conventions, which can 

specifically bolster low obligation cycle tasks and has the 

regular focal points of having no conflict presented 

overhead and crashes. TDMA can ensure a deterministic 

postpone bound. Along these lines, we are occupied with 

planning a proficient TDMA rest booking for WSNs. 

TDMA conventions partition time into openings, which 

are apportioned to sensor hubs that can turn on the radio 

amid the allotted availabilities, and kill the radio when not 

transmitting or accepting in the rest planning [19] .  

Keeping in mind the end goal to be without 

obstruction, a straightforward approach is to appoint 

every correspondence connect a schedule opening, and 

therefore, the quantity of availabilities is equivalent to the 

quantity of correspondence connections of the system. 

This plan requires considerably more vacancies than 

should be expected, which expands the deferral and 

decreases the channel use fundamentally. This is on the 

grounds that multi-bounce systems can influence space to 

reuse in the common channel, and different transmissions 

can be planned for one schedule vacancy with no 

obstruction. A few estimated calculations have been 

proposed in the connection planning issue [9] – [12]. 

Nonetheless, if the TDMA connect planning is utilized as 

the startup component in the rest booking; a hub may start 

up various circumstances to speak with its neighbors. The 

typical startup time is on the request of milliseconds, 

while the transmission time might be not as much as that 

if the parcels are little [13]. Therefore, the transient 

vitality utilization amid the startup procedure can be 

higher than the vitality amid the genuine transmission. In 

the event that a sensor hub begins up too every now and 

again, it needs additional time, as well as costs additional 

vitality for the state change. Hence, the state progress, 

e.g., from the rest state to the dynamic state, ought to be

considered for a vitality effective TDMA rest planning for

WSNs [18].

Centralized navigation protocols are advanced in [14] to 

build guiding for robust. Sensors are monitored using 

base stations and it also provides guiding path. Guiding 

path cannot be adjusted by such centralized method 

adaptively. Distributed guiding algorithms are advanced 

in [15] [16] and it introduced distributed algorithm to 

build guiding path safely away from danger events as 

possible. Artificial forces such as, attractive potential 

and repulsive potentials, to pull and push the moving 

object respectively. Degrees of danger is indicated by 

this potential values. To overcome this degree of danger 

the distributed navigation algorithm is proposed [16]. To 

overcome the cost of communication WSN is decreased 

into sub-graphs, known as skeletons, which are 

rectangular graph. Skeleton graphs are used to construct 

the guiding paths. This works for many navigation 

application which destinations are fixed. The tracked 

objects in our group guiding problem that are seen in the 

previous methods, are mobile. The graph based method 

is proposed [16] for the emergency scenario because the 

dangerous areas can be isolated by the sub-graphs. 

Further all these have no concepts of groups so people 

are guided for same guiding paths. In [17], a novel 
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pheromone-based object tracking method which is 

introduced to construct tracking paths using RFID 

system. RFID tags are placed on the ceiling and readers 

and writers are carried by object and trackers. However, 

it is difficult to use RFID to implement the idea  .since 

RFID tag cannot forward messages proactively , the 

pheromone information is distributed heavily relies on 

writer to write information on tags. The trackers cannot 

track objects correctly if they cannot gather correct 

pheromone information. Finally, since RFID tags have 

no communication capability, which is recognized by 

pheromone levels of direction, has to be implemented at 

trackers side. These make recognizing the concept on 

RFID system difficult not to mention providing tacking 

services for multiple groups. 

In this paper, we utilize another vitality demonstrate, 

where the vitality utilization of the state change is 

considered. The proposed convention is useful in finding 

the gathering pioneers at low power, keeping up the 

development of the way at low power and furnishing the 

route administrations with low power utilization. 

3. STRATEGIC NODE DEPLOYMENT
APPROACH

A WSN is sent in a detecting field with one or numerous 

traveler gatherings. Each gathering has one pioneer and a 

few individuals. The framework gives the accompanying 

administrations: (i) following the areas of pioneers, (ii) 

keeping up the managing ways to every pioneer (iii) 

demonstrating directing ways for lost individuals, and 

(iv)helping pioneers to call their individuals. The

framework engineering is appeared in Fig. 1.

Figure. 1 System Architecture EEM 

Each gathering pioneer conveys an identification that 

can produce 4 kHz sound signs to permit the WSN to 

track its area. Each gathering part just conveys a ticket 

with a detached RFID tag containing a gathering ID. Each 

sensor hub is appended to a course board for showing 

straightforward managing heading. A few hubs in the 

WSN are assigned as help centers, each associated with a 

PC and a RFID per user. A gathering directing convention 

is keep running at every sensor hub. The three 

administration situations of this framework are given 

beneath:  

1. Pioneer following: At ordinary time, each

identification will communicate flags occasionally. 

Sensor hubs collaborate to track the areas of gathering 

pioneers and keep up the managing way from every 

sensor hub to every pioneer. Cases of following ways are 

appeared in Fig. 1.  

2. Help benefit: When a part gets lost, he/she can go to

any assistance focus and present his/her ticket to the RFID 

per user. At that point managing headings can be 

appeared on the screen of the assistance focus and in 

addition the bearing sheets of those sensors which shape a 

directing way toward the sensor that is following the 

pioneer. Fig. 1 demonstrates some assistance focuses and 

heading sheets.  

3. Member Recall: A gathering pioneer can likewise

call his/her individuals back by pushing a catch on the 

identification. A communicate message will be 

overwhelmed to the system. All course sheets on sensors 

will demonstrate the controlling headings to the sensor 

which is following the pioneer.  

A. Pioneers' Badges
Each identification will occasionally communicate

sound signs for the WSN to track its area. We abstain 

from utilizing RF transmitters to keep the cost low. An 

identification is made out of a bell, a switch circuit, a 

control module, some control catches, and a power 

supply.  

B. Sensor Nodes
The sensor hubs are acknowledged by Micaz bits,

which can detect sounds through their amplifiers. 

C. Help Centers
An assistance focus is a workstation associated with a

sensor hub and a RFID peruser First, given a gathering 

ID, it will discover the area of the gathering pioneer and 

ask sensors on the way toward the pioneer to show 

guidelines on their course sheets. Second, the route ways 

will likewise be appeared on its screen with the goal that 

the client can have a worldwide view about pioneer area. 

4. Proposed System

The destinations of the proposed approach with rest 

planning are as per the following:  

(i) Most sensor hubs ought to be in rest mode more often

than not with the goal that the vitality utilization by every

hub is diminished.

(ii) Time required to transmit information is as least as

could reasonably be expected.

In our approach, we accept that every hub works in 

three states: dynamic state (transmits, get and tune in), 

rest state, and transient (state change). The vitality 
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utilization of sensor hubs in the rest state is substantially 

less than the utilization in the dynamic state, and a huge 

vitality sparing can be accomplished if the rest state is 

utilized amid the times of latency. The transient state 

contains two procedures: startup (from the rest state to the 

dynamic state), and turndown (from the dynamic state to 

the rest state). The vitality demonstrate is shown in Fig. 2 

(a) and there is a noteworthy vitality utilization and time

overhead when the sensor's radio powers on and off. Fig.

2 (b) demonstrates that consolidating the sensor's dynamic

schedule openings together can lessen the startup

recurrence to spare both vitality and time, which benefits

the obligation cycle organize outline.

Figure. 2 Energy model: (a) Before active time slots 

merged, (b) After active time slots merged 

Location tracking
Every sensor in the WSN has three states: tracker, non-

tracker and competitor. The sensor that is checking the 

pioneer identification Li is called Li's tracker. (For each 

identification Li, just a single sensor fills in as its tracker, 

however a sensor can fill in as a tracker for various 

identifications) alternate sensors are non-trackers or 

hopefuls. The sensor in the applicant state is one which is 

endeavouring to end up a tracker.  

For every sensor hub the state is checked. (Tracker, non-

tracker or competitor) If it is in followed mode, at that 

point the sensor hub moves to the dynamic state. Next if 

the state is in the non-tracker state it moves to the 

transient state (dynamic state to rest state). At the point 

when sensor hub is in the competitor express the sensor 

hub moves to the rest state. Again when the hub moves 

toward becoming tracker for any pioneer identification the 

hub movements to the dynamic state. Here the transient 

state is from rest to dynamic state. 

Help Service
At the point when a part gets lost, he/she can go to any 

assistance focus Nh, and present his/her ticket to the 

RFID peruser. The Nh hub stays in rest state until the 

point that it gets the assistance ask. Here the assistance 

ask for go about as wake up flag to the Nh. On getting 

such a demand, the assistance focus sensor hub Nh goes 

to dynamic state. At that point it communicate the 

Help_Req message to every one of the hubs in the 

systems. The Help_Req( Li, Path, Nh) message contains 

the Leader identification Li, way data and help hub id Nh. 

On accepting the message the relating tracker hub of Li 

sends the Reply flag to the hub Nh and to every one of the 

hubs that in that way bearing. The Reply flag goes about 

as the wake up motion for the hubs in the way. The way 

hubs wake up from the rest state to dynamic state and 

show bearing. The Nh dislay the bearing data of the 

pioneer for a couple of day and age then it travel to the 

rest state.  

Pseudocode for Tracking Location 

Begin 

   Repeat  for I = 1 to Gno. 

         If NSTATE = „TRACKER‟ 

NODE  ACTIVE 

         Else if  NSTATE = „ NONTRACKER‟ 

NODE  TRANSIENT 

         Else   

NODE  SLEEP 

End 

If there should arise an occurrence of part review when 

the tracker hub of pioneer gets the RECALL flag the 

tracker wake the way hubs with the goal that the way hubs 

that are in rest state travel to dynamic state and show the 

heading data. It stays in that state for a specific time at 

that point change to rest states. 

Pseudocode for Help service 

Begin 

   If RFID = „VALID‟ 

HNODE  ACTIVE 

Broadcast HELP_REQ(Li, Path, Nh ) 

If NODE = „TRACKERi‟   

    Send REPLY to HNODE, PNODES 

    PNODES  ACTIVE 

    PNODES display direction 

    HNODE display direction 

    HNODESLEEP 

    PNODES  SLEEP 

    Else 

NODE LOST 

   End 

5. Simulation Results

The parameters used for the simulation of the proposed 

scheme are described in table 1. Our evaluation is done 

based on the simulation environment which is 

implemented by NS2 with 25 and 50 nodes deployed in 

the simulation area 1000×1000. The traffic is handled 

using the traffic model Constant Bit Rate (CBR). Each 

and every node has the direct link with the nodes within 

the range 250m. The nodes are communicated with each 

other by using User Datagram Protocol (UDP). The radio 

waves are propagated by using the propagation model two 
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ray ground. All the nodes receive the signal from all 

directions by using the omni-directional antenna. 

Table. 1 Simulation parameters 

Parameter Value 

Channel Type Wireless Channel 

Simulation Time 100 ms 

Number of nodes 50 

MAC type 802.11 

Traffic model CBR 

Simulation Area 1000×1000 

Transmission range 250m 

Network Interface 

Type 
WirelessPhy 

Radio Propagation model TwoRayGround 

Mobility Model Random Way Point 

Antenna Model Omni Antenna 

Figure 3 compares the energy consumption for our 

routing protocol with the Group Guiding protocol that is 

implemented without energy saving. It is clear that, EEM 

approach provides the energy efficiency for the location 

tracking system. The results showed below were 

implemented based Pseudo code on the Help services 

after the tracking of nodes. 

Figure. 3 Energy consumption Comparison 

Throughput
Throughput refers to the total number of packets 

successfully delivered across the system for every 1000 

packets sent. Throughput is obtained using 

equation.

0
( )

1000

n
Packets Received n Packet size

Throughput





Figure 4 shows the throughput usage for tracking location 

in sensor network which provides the improvement of the 

network performance in EEM approach.  

Figure. 4 Throughput for location tracking 

Packet loss ratio

The Packet Loss Rate (PLR) is defined as the difference 

between the sent packets and received packets in the 

system per unit time as in equation. 

0

n
Sent Pkts Rcvd Pkts

PLR
Time





Figure 5 describes the packet loss ratio while tracking 

location of nodes. 

Figure.5 Packet Loss Ratio 

6. CONCLUSION

In this paper, a novel approach named EEM (Efficient 

Energy administration) approach is proposed for 

enhancing the power administration for area following by 

RFIDs and remote sensor systems. The convention is 
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TDMA based rest booking that empowers the following 

gathering pioneers at low power, keeping up the way 

development at low power and furnishing the route 

administrations with low power utilization. The system 

lifetime is kept up through the assistance administrations 

and its exhibitions were investigated in light of their 

parameters. Simulation results shows that the proposed 

approach can reduce the energy consumption when 

updating the network management information and can 

support different number of groups.  Even lifetime of the 

network is also improved. 

In future, EEM approach can be extended to 

provide support for people/object searching and 

emergency guiding services. 
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