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ABSTRACT 
 In wsn, sensors nearer the sink are responsible for forwarding the data to it on behalf all other sensors in the 
network. Sensors nearer the immobile sink are suffered from a severe batter power depletion problem. Those sensors 
are very critical to this problem as they act as the points of contact between the sink and the rest of the sensors in the 
network. In this wsn we see about the n active sensors point in a field is connected by at least n sensor. It is easy to 
check that the sensors around the sink severely suffer from a battery power depletion problem. In order to change 
the neighbors of a sink over time, our solutions suggest the use of mobile proxy sinks that collect data from source 
sensors and drop them off at an immobile sink. First, we present our basic results for the design of active connected 
n covered wsn. Second we analysis the performance of joint mobility and routing in this type of network and also 
investigate the best mobility strategy of mobile proxy sinks to minimize the total energy consumption. Third we 
propose joint each mobility and routing schemes based on the number of immobile sinks and mobile proxy sinks and 
evaluate their performance by simulation. Then we extended it into the 3dimensional wsn. 
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1. INTRODUCTION 
 Tiny low powered sensors makes the Wireless 
sensor networks, they communicate each other and 
report their data to central gathering point for future 
reference and analysis. Coverage and connectivity are 
the basic concepts in wsn. The connectivity is ensured 
among the n connected active sensors. This network is 
said to be duty-cycled wsn. In this wsn the sensors 
deplete their energy and die. 

 
1.1  Effect of the Batter power depletion problem 

- The wsn can be divided into two sub networks due to 
the die of the single sensor. 
 

 

 
-The immobile sink surrounding area may not be a n 
covered region because those sensors 
 
2.   RELATED WORK 
2.1   Connected n-coverage 
Xing et al. [25] suggest coverage and connectivity, the 
first proposed protocol is connected coverage protocol. 
Huang et al. [11] define the relationship between the 
coverage and connectivity of sensors. 
2.2  Energy sink-hole problem 
Energy efficiency is proved by Leone et al. [14] by 
using non-uniform sensor distribution. He also 
proposed a blind algorithm to compute energy 
balancing problem. Energy efficiency is proved by 
Olariu and Stojmenovic [20].  
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3.    DEFINITIONS AND MODULES 
Energy sink hole: 
 Sensors power depletion may have a serious 
problem that affects the network performance. In 
particular, this problem gets aggravated in the case of 
immobile WSNs when some specific sensors deplete 
their energy. Indeed, the sensors nearer the sink are 
very critical to this problem as they act as the points of 
contact between the sink and the rest of the sensors in 
the network. The death of those sensors may yield a 
coverage hole around the immobile sink, which 
prohibits the data from reaching it. This phenomenon is 
known as the energy sink-hole problem. 
 
Coverage Quality: 
 There are two fundamental concepts in the 
design of WSNs, namely coverage and connectivity. In 
fact, data collection and routing suggest that a 
deployment field be covered and that the network be 
connected however, some  applications  require  n-
coverage , where  each  point  in  a field  is covered by 
at least n sensors while all those sensors are connected. 
This problem is referred to as connected n-coverage in 
WSNs. The challenge is to select a minimum subset of 
sensors to remain active in order to n-cover a field and 
ensure connectivity between all active sensors. 
Central Gathering point: 
A wireless sensor network (WSN) consists of tiny, 
low-powered sensors that communicate wirelessly with 
each other and report their data to the sink (i.e., central 
gathering point), for further analysis and processing. 
In duty-cycled connected n-covered wireless sensor 
networks, where each point in a field of interest is 
covered by at least n sensor. In order to change the 
neighbors of a sink over time, our solutions suggest the 
use of mobile proxy sinks that collect data from source 
sensors and drop them off at an immobile sink. 
Energy Module: 
In Network model,we consider static WSNs with 
constant data reporting to the sink, where all the source 
sensors and sink are static. Moreover, all those source 
sensors are randomly and uniformly distributed in a 
circular field of diameter D. In addition, we assume 
that all the sensors and the sink are aware of their 
geographic locations via some localization technique. 
In Energy model,we consider static WSNs with 
constant data reporting to the sink, where all the source 
sensors and sink are static. Moreover, all those source 
sensors are randomly and uniformly distributed in a 
circular field of diameter D. In addition, we assume 
that all the sensors and the sink are aware of their 
geographic locations via some localization technique. 
Joint mobility and Routing: 
Sensor Field Deployment Decomposition We divide a 
circular field of interest of diameter D into n concentric 
circular, where n = D/R with R being the radius of the 

sensors communication range. Our proposed data 
collection schemes are based on this decomposition. To 
ensure energy-efficient data collection, we need to 
specify the mobility trajectory of the mobile proxy sink 
and how data is being collected from source sensors. 
The mobile proxy sink will have circular trajectories 
interrupted by short linear moves. 
 
4. CONNECTED n-COVERAGE 
 Helly’s Theorem [3]: Let Ebe a family of 
convex sets in Rnsuch that for m>n+1 any m members 
of E have a non-empty intersection. Then, the 
intersection of all members of E is non-empty.  
Lemma 1 [1] is an instance of Helly’s Theorem [3] in a 
two-dimensional space that characterizes the 
intersection of k sensing disks, with n = 2 and k = m. 
Lemma 1 [1]: Let k > 3. The intersection of k sensing 
disks is not empty if and only if the intersection of any 
three of those k sensing disks is not empty. 
 
Distributed protocols was suggested by Huang et al. 
at[11].to assure coverage and connectivity. M. Baiet al. 
[2] proposed an optimal deployment strategy toachieve 
coverage and 2-connectivity regardless of 
therelationship between sensing and communication 
radiiof the sensors. Gupta et al. [9] proposed 
centralizedand distributed algorithms for connected 
sensor coverso the WSN self-organizes its topology in 
response to aquery and activate the necessary sensors 
to process thequery. Zhang and Hou [29] proposed an 
optimalgeographical density control protocol to keep a 
smallnumber of sensors active regardless of the ratio of 
thesensors’ communication range to their sensing 
range. 
 
5. ENERGY SINK HOLE PROBLEM 
 Short-path routing protocol[7] is used to 
report the source sensors data to the sink constantly. 
Source sensors nearer the sink consume higher energy 
compared to all other source sensors in the network. To 
compute thesource sensors maximum average energy 
consumption, use a model that is similar to the one 
in[6].  
 
6. JOINT MOBILITY AND ROUTING 
6.1 1 Immobile Sink – 1 Mobile Proxy Sink 
In this model 1 immobile sink and 1 mobile proxy sink 
are available. The lagging of transfer the data is solved 
by using the mobile proxy sink. 
6.2 1 Immobile Sink – n Mobile Proxy Sinks 
In this model 1 immobile sink and n mobile proxy sink 
are available. The lagging of data transfer is solved by 
using the n mobile proxy sinks. 
6.3 n Immobile Sinks – 1 Mobile Proxy Sink 
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 In this model n immobile sink and 1 mobile 
proxy sink are available. The lagging of transfer the 
data is solved by using the single mobile proxy sink. 
6.4 n Immobile Sinks – n mobile proxy sinks 
In this model n immobile sink and n mobile proxy sink 
are available. The lagging of transfer the data is solved 
by using the n mobile proxy sink.These are the 
categories under the joint mobility and routing 
 
7. SIMULATION RESULTS 
 The simulation results of our data collection 
protocols using a high-level simulator written in C 
language. 
7.1 Simulation Environment 
Let assume circular deployment field of radius D = 
1000 m. We assume that the radii of the sensing and 
communication ranges of all the sensors (including 
both of the source sensors and mobile proxy sinks) are 
r = 50 m and R = 100 m, respectively. Thus, the 
number of concentric circular bands is n = D/R = 10. 
Moreover, we consider the free-space model, where 
α=2. In addition, according to the energy model given 
in [28], the energy consumption in transmission, 
reception, idle, and sleep modes are 60 mW, 12 mW, 
12 mW, and 0.03 mW, respectively. We suppose that 
the initial energy of each source sensor is 60 Joules, 
while that of each mobile proxy sink is 100 Joules. 
 

 
 
8. CONCLUSION 
 In this paper, we investigated the problem of 
energy sink-hole in duty-cycled connected k-covered 
WSNs. First, we proposed a three-tier architecture that 
has immobile source sensors, immobile sinks, and 
mobile proxy sinks. Then, we computed the optimum 
proxy sink mobility strategy with a goal to minimize 
the total energy consumption due to data transmission 
by source sensors and its reception by a mobile proxy 
sink. 

We extend our plan to study delay in our proposed 
data collection protocols.  
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