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Abstract- One of the recent challenges in the wireless sensor network is the coverage of the specific sets of target in an area 
in an energy efficient manner. It deals with the sensing of data by tiny sensors and sending the sensed information to the base 
station for further processing. Sensor motes, which are of small in size, having limited memory which in turn has limited 
energy, and computational capacities and the energy is being consumed by sensing and transmission of data .So, judicious 
management of energy resources become very essential while achieving the optimal target area coverage .We are going to 
design an energy-efficient algorithm for it by applying variable sensing range. The proposed method uses the Grid based 
method to achieve the optimal target coverage and are much more secure and energy efficient.   
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I. INTRODUCTION 
 
Wireless Sensor network has been increasing its use 
nowadays due to the varieties of target specific 
application like target coverage, target tracking etc. 
Numerous conferences and seminars been organized 
in all over the world relating to it. A WSNs consists of 
large numbers of tiny sensor nodes, each being 
equipped with the own sensors and actuators, 
radio-frequency transcevier, power source and 
processing capabilities-Digital Signal Processing 
chips, CPU and memory. Sensor nodes monitors the 
physical condition like temperature ,pressure, 
humidity, motion properties like acceleration, velocity 
and positions, contact properties like force, torque 
presence – proximity, motion, tactile/contact, 
distance/range ; biochemical; identification – vision, 
retinal scans, fingerprints; noise levels; and lighting 
conditions. This tiny sensor collectively sends the 
sense information to the base station for further 
processing.  
 
The sensor nodes are being employed in varieties of 
applications like military, monotoring and health care 
application to name a few. Military applications 
include battlefield surveillance, battle damage 
assessment, targeting, nuclear and chemical attack 
detection and many more.  
 
The environmental applications include 
microclimates, forest fire detection, flood detection 
and precision agriculture. Among the health 
applications are monitoring doctors and patients 
within a hospital, remote monitoring of psychological 
data, drug administration, elderly assistance and 
many more. The home applications inculcate home 

automation and instrument environment. The 
commercial applications include environmental 
control in industrial and office buildings, inventory 
control, vehicle tracking and detection, and traffic 
flow surveillance etc. Target area coverage deals with 
the coverage of specific sets of target in an area for 
maximum duration. It deals with maximizing the 
lifetime of the sensor nodes with minimum 
consumption of energy. 
 
There are two methods for sensor 
deployment-predetermined and random methods. In 
Predetermined method; the sensors are being installed 
in the predetermined or accurate location. In random 
method, the sensors are being dropped from certain 
heights(by an airplane) in an area such that it does not 
fall in the accurate locations. The random method is 
being suitable for hostile environment where the 
accessibility of human is impossible We have use the 
Grid based approach in our case. We have also used 
the variable sensing range to save the energy to some 
extent. 
The rest of the sections are being organized as follows: 
In the next section, we will discuss the related work 
done till now in this field. Section III   describes our 
propose work. In Section IV, we will compare our 
algorithm with the existing background work. In the 
final Section, we will conclude our work.  
 
II. RELATED WORK 
 
Various research work have been done till now related 
to this field, but here, we will discuss some of them. In 
Partial Target coverage is being proposed in which 
computes the desired cover sets that maximizes the 
network lifetime. This cover sets retain connectivity 
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with the BS, by taking into account the connectivity 
requirement as well as the impact of the 
communication cost on the network lifetime. It 
incorporates the following characteristics: 
(a) it provides partial target coverage, ensuring that 
each node in the cover sets is capable of 
communicating with the base station, 
(b) it avoid to cover neighboring target, since 
neighboring target provide similar information and 
(c) it uses an energy model that depends on the sensing 
energy consumption and the communication energy 
consumption 
 
PCH can be easily transformed into a distributed 
algorithm since its steps are based on neighboring 
information. At first, each node can communicate 
with its neighbors in order to compute the weight of 
each link and keep this weight in its memory. The 
sensing nodes can compute the cost function and 
broadcast the result to the neighboring nodes. A node 
can identify the targets it covers through a localization 
technique. The node with the highest value will be 
active during the next cover set. The minimum cost 
path to the BS can be computed. The ancestor nodes 
on the path to the BS will be active during the next 
cover set. The selected sensors can update the weights 
of their links, while the remaining nodes can put 
themselves into the sleep mode and the operation of 
the cover set can be started. When the battery of an 
active node is close to depletion, it can broadcast a 
message to the other active nodes. The operation of the 
cover set is terminated and a new cover set will be 
computed. 
 
In, concept of overlapped target and overlapped 
sensors is being proposed. Overlapped target are 
target being covered by two or more sensors and the 
sensor covering the overlapped target are called 
overlapped sensors. 
 
Here, the responsible sensors are being selected 
among the overlapped sensor which has responsibility 
of sending data of the overlapped target. The 
overlapped sensor is being selected in such a way that 
it must not cover the critical target but it must cover 
the smallest number of target. That sensor will have 
the responsibility of sensing and transmitting data of 
that target. 
 
In, TPISC algorithm is being proposed, in which at 
each iteration of the algorithm, one connected set 
cover is being selected. It consists of three phases. The 
first phase is the coverage phase in which the heuristic 
chooses an uncovered target which has minimum 
coverage with respect to sensor set and then we choose 
a sensor to cover the chosen target point such that 
sensor provides the maximum utility. Second step is 
connectivity phase in which it guarantees base station 

connectivity. The final step is remove the maximum 
number of redundant sensors to form the minimal 
connected set cover. 
 
In, K coverage procedures have been introduced for a 
set of discrete points (targets) in the area. These 
targets are covered by a group of sensor nodes 
disseminated in the area randomly. Each target must 
at least be covered by K sensors simultaneously and 
locations of these nodes are also defined randomly, so 
the node density should be high in the area to 
guarantee a full coverage. In this type coverage, all 
covering K nodes are selected such a way that each 
node covers the target through a special angle and   
makes an angle equal to relative to the adjacent 
covering nodes. This method enables us to apply some 
sensors in the network, which are not capable of 
separating the data collected from several subjected 
targets and limits the common covering area between 
K sensors and decreases the number of the sent 
additional data to the sink In this approach, a 
supervisor node is selected for each current target and 
K-1 covering nodes transmit their data just to the 
supervisor node. The received data will be processed 
by the supervisor node and the result will be sent to the 
sink, if no inconsistency is found in the received data. 
The probability of covering more than one similar 
target by all K sensors is too low due to use of angle 
coverage approach. So the supervisor node may 
separate its own target data from the other data 
 
III. PROPOSED WORK 
 
We consider the large number of targets with known 
location that need to be continuously observed 
(covered). These targets are distributed randomly 
within the area to be monitored. We assume that the 
number of sensors deployed in the field is greater than 
the optimal number needed to perform the required 
tasks. We also assume that the all the sensors are static 
and have the same sensing capabilities. All the nodes 
are assumed to have full battery. 
 
An efficient method for energy saving is to schedule 
the sensor node activity such that every sensor 
alternates between sleep and active state. Active 
sensor set has the responsibility of monitoring all the 
target and the sensor node radio can go to the sleep 
mode when the node is not scheduled to perform the 
sensing tasks.  
 
The sensors are arranged in a grid structure with 
placements at the designated grid points, such that 
sensors monitors all the target of that area until one 
target being left which can’t be monitored by any 
sensor. We have also adjusted the sensor to its variable 
sensing range so that it could save the amount of 
energy to considerable extent. 
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Fig.-Proposed Target coverage scenario 

 
A.Pseudo code: 
SET_COVERAGE (T, WS): 
Aim is to increase the life time of the Target coverage. 
T Target Set. 
WS: Wireless Sensor Set 
Th_B Battery threshold. (if any sensor goes below it 
than it has to hand over its targets to other sensor(s) 
having higher battery life) 
S Set of Wireless Sensors (active) which are involved 
in covering Targets. 
Sleep_WS Set of Wireless Sensors which are not 
covering any Target at all. 
Discard_WS Set of Wireless Sensors which are 
discarded due to their battery exhaustion. 
WS_Rad Set of Radius for each of the Wireless 
Sensors. 
WS_Bat Set of Battery life for each of the Wireless 
Sensors. 
WS_Cover A Boolean Matrix indicates which 
Wireless Sensor covers which Target. 
 
1. Set WS in a uniformly distributed matrix. (Cover 
Zone). 
2 Set T randomly in the Cover Zone. 
3 Initialize WS_Rad for each of the wireless. (assume 
all are having same radius initially) 
4 Find out S 
a. For each wireless sensor (ws) from WS checks any 
target (t) from T is within the range 
of that sensor’s radius. (Set_Cover(ws,t)) 
b. If yes then ws covers t, WS_Cover(ws,t):=true; 
S:=(S U ws); 
c. Otherwise, if wsj covers t and t is already covered by 
wsi then decrease the radius of wsj and again check for 
any uncovered t 
 
(Step 4 will be continuing until all Targets are covered 
or all Sensors used in this process) 
5. Reduce battery life (ws_b) for each ws from S. (It 
depends on time, number of targets covered) 
6. Set Sleep_WS, WS_Bat. 
Sleep_WS := WS-S; ws_b:=0 for each ws belongs to 
Sleep_WS. 

7. Check ws_b for each wsi belongs to S 
a. If wsi_b is less than Th_B then 
b. Find out neighborhood (nhood) of wsi. 
c. Check wsj from that nhood having wsj_b > Th_B 
and not belongs to Discard_WS and belongs to 
Sleep_WS. 
i. Flag=Set_Cover(wsj,t). 
ii. If Flag is true, then hand over Target(s) to wsj. 
          WS_Cover(wsj,t):=true; 
WS_Cover(wsi,t):=false; 
(If no such wsj is available in nhood for which wsj_b > 
Th_B and it does not belong to Discard_WS, but it 
also not belongs to Sleep_WS then hand over 
Target(s) to a sensor (active) having highest battery 
life.) 
iii. Set Discard_WS, S, Sleep_WS. 
                Discard_WS:=(Discard_WS U wsi); 
                      S: = (S-wsi); S:=(S U wsj); 
                               Sleep_WS:=(Sleep_WS-wsj); 
d. If 7 [c] hand over is not possible then check wsj 
from that nhood having wsj_b > Th_B and not belongs 
to Discard_WS. 
i. Flag=Set_Cover(wsj,t). 
ii. If Flag is true, then hand over Target(s) to wsj. 
    WS_Cover(wsj,t):=true;  
              WS_Cover(wsi,t):=false; 
(If no such wsj is available in nhood for which wsj_b > 
Th_B and it does not belong to Discard_WS, but it 
also not belongs to Sleep_WS then hand over 
Target(s) to a sensor (active) having highest battery 
life.) 
iii. Set Discard_WS, S, Sleep_WS. 
                Discard_WS :=( Discard_WS U wsi ); 
                      S: = (S-wsi); S :=(S U wsj); 
                                Sleep_WS :=( Sleep_WS-wsj) 
8. Update battery life for each ws belongs to S. (It 
depends on time, number of targets covered) 
9. Repeat Step 7 until we find t such that it is not 
covered by any ws belongs to active 
sensors.WS-Discard_WS) 
10. Outcome S (used sensors), T (targets covered), 
Sleep_WS (unused sensors), Discard_ws(exhausted 
sensors). 
 
B. Algorithmic description: 
In this proposed system, we have a set of sensors, 
arranged in a grid layout, in a test area where the node 
placements are done at the grid intersections. All the 
sensors are initialized with maximum sensing range 
which is the same for all the nodes and are assumed to 
have full battery. The targets are distributed randomly 
within the area to be monitored. We start with the first 
sensor node and it checks the targets within its radius. 
If there are targets detected, then we include that 
sensor in the sensor cover set and the target(s) in the 
target cover set. We move on to the next sensor which 
detects the targets in its range. If any of its targets are 
already covered by a previous sensor, then we reduce 
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the sensing range of the sensor uniformly until it only 
senses uncovered targets. If we find that there are no 
uncovered targets within its range then the radius of 
that node is set to zero and the status is set to sleep 
mode. This process is carried on till all the targets in 
the test area are covered. This is the first iteration 
where a only a subset of the sensors are included in the 
set cover which are active and have maximum sensing 
range. The rest of the sensors are in sleep state with 
radius of sensing set to zero. This state continues until 
any one sensor in the set cover runs out of battery life, 
i.e. its battery falls below a threshold value. Then that 
sensor will search for the nearest sleep state sensors, 
from its adjacent 8 neighbors. This new sensor is 
included in the new set cover and the old one removed 
from the set. If it finds no such neighbors, then it 
chooses an active sensor based on least number of 
targets covered by it. This new target will now be 
sensed by this sensor. This process is continued until 
at least one of the target is no longer covered. This 
cutoff may be changed based on what is the level of 
QoS that is demanded by the application. 
 
The performance of the algorithm is based on two 
factors: the lifetime of the network and the number of 
unused sensor nodes when our QoS parameters are no 
longer satisfied.  
 
However while counting the number of unused nodes 
we do not consider the nodes that did not have any 
targets to cover at any time during the entire 
simulation. 
 
IV. COMPARISON WITH EXISTING 

WORK 
 
This present section discuss our algorithm and its 
comparison with existing approaches 
 
A. Comparison with RSSA Algorithm 
In Responsible Sensor Selection Algorithm (RSSA), it 
forms the set cover which has the responsibility to 
monitor all the target nodes.  
 
Since RSSA reduces the amount of overlapped sensor, 
if one sensor runs out of energy, then there could be no 
other sensor which can monitor that uncovered target. 
In that case, it needs to activate another set cover.  
 
The creation of set cover requires an entire algorithm 
to run once, which is very costly. Also, replacing dead 
sensor with the new sensor and forming the new set 
cover would require lots of computational overhead. 
Contrary to this, we are not discarding the full set 
cover, only replacing the sensor whose battery is down 
thus computationally more efficient than it. 
 
B. Comparison with Greedy Algorithm 

1. In Greedy algorithm, target is being covered by at 
least one sensor. Much energy is being wasted by 
sensing the same target, while in our proposed work; a 
target is being monitored by only one sensor, hence it 
saves the energy to some extent. 
 

2. In Greedy algorithm, sensing range is being fixed. 
In our approach, we use variable sensing range so that 
if a sensor can monitor its target using a lesser range 
then it will not use its full strength; so much energy is 
saved here. 
 

3. Grid based strategy is being used for the sensor 
deployment as it gives the best coverage. 
 

4.In Greedy algorithm, when one sensor gets dried off, 
it get replaced by other sensor in the set cover, while in 
our proposed work, when a node goes down it first 
checks the nearby nodes who are in sleep mode. If no 
proper sensor found then only it searches for other 
nearby active node. 
 
CONCLUSION 
 
Coverage of the specific targets is an important 
concern in Wireless Sensor Network. Various 
researches has been done in maximizing coverage of 
WSN by sensors positioning, each have their own 
benefits and costs. We have used grid based approach 
as it provides good performance for any parameter.  
 
The Target Coverage Problem is NP Hard. So 
obviously no known algorithm exists which can give a 
polynomial time solution. So, only heuristic 
algorithms are considered.  
 
However there are still more work to be done in the 
field of WSN’s coverage so that a global solution can 
be achieve. In the next section, we will apply sensors 
at triangular lattice as it has small overlapping area. 
We will simulate the algorithm and will compare the 
result with our proposed work. 
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