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Abstract -- The major issues in wireless sensor networks are data collection from sensors nodes. In WSN, data aggregation 
is an important process for reducing the energy consumption. We can reduce energy consumption by using the efficient 
technique for data aggregation. Also, achieving the reliability and robustness of transferring data is one of the major 
challenges.   Hence in order to produce both reliability and energy efficiency, in this paper we propose to design a Mobile 
Sink for Data Gathering process for WSN.  Initially, a Biased Random Walk method is used to determine the next position 
of the sink. Then a rendezvous point selection with splitting tree technique is used to determine the optimal data transmission 
path.  
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I. INTRODUCTION 
 
Wireless Sensor Networks (WSN) consists of several 
sensor nodes, where each node is connected to one or 
more sensors. These nodes generate data and operate 
in a multi-hop fashion to relay data from other nodes. 
They consists of sensing, data processing, and 
communicating components, result in the idea of 
sensor networks based on collaborative effort of a 
large number of nodes. Such types of sensor nodes 
could be deployed in home, military, science, and 
industry applications such as transportation, health 
care, disaster recovery, warfare, and security, 
industrial and building automation, and even space 
exploration. Among a large variety of applications, 
phenomena monitoring is one of the key   areas in 
wireless sensor networks and in such networks [1] 
[2]. In Wireless Sensor Network each individual 
sensor node is able to sense in various modalities but 
has limited signal processing and communication 
capability [8][11] .  The nodes are battery powered 
and having a limited resource in WSN. Due to the 
energy limitations and the potentially large  
geographical coverage of the WSN, collecting the 
data produced can be a challenging process [3][13] . 
 
A. Mobile sink based data gathering 
Data gathering is the process which makes the 
communication feasible between the sensor nodes 
and the sink. In this process, some data are duplicate 
or unnecessary which can be received by sensor 
nodes multiple times. Therefore, such redundant 
messages will increase the average energy 
consumption of network. So non rechargeable battery 
power which is expected to run for a long time are the 
issues which are considered to be in data gathering 
[1] [4][12] . Mobility of sinks for energy efficient 
data collection in WSNs is mainly proposed to solve 
the problem in data collection. Mobile sink prevents 
tracking or detecting on it by adversaries during its 
data collection phase around the sensor  

 
field. A mobile agent that moves closer to the nodes 
can help conserve energy since data is transmitted 
over fewer hops, thus reducing the number of 
transmitted packets. The two challenging issues in 
using mobile sinks are: seamless data collection and 
energy conservation. Since the location of the sink 
keeps changing, data reports from the sensor nodes 
can be lost because an existing path can become 
invalid when the sink moves. As sink location 
changes constantly, routing algorithms designed for 
static sink are no longer suitable [5] [6] [7]. 
 
II. LITERATURE REVIEW 
 
Junzhao Du et al [4], have proposed, rendezvous data 
collection   problem for the   Mobile Element (ME) in 
heterogeneous sensor networks where data generation 
rates of sensors are distinct. Here they have 
introduced to optimize the energy consumption on 
gathering the global data. However the link quality is 
instable in this network model and the sensory data 
cannot be aggregated when transmitting. Zhou Sha et 
al [5] have proposed an anti-detection moving 
strategy called TFT moving strategy for mobile sink 
node while achieving the data collection task. It also 
provides the best adaptability than the other three 
moving strategies. However the consumption of 
energy is high in this proposed scheme. Long Cheng 
et al [6] have presented a network model to  address 
the  problem  of  efficient  data  collection  in wireless 
sensor  networks  and  propose  an  efficient  Query 
Based Data Collection Scheme (QBDCS). However 
for a WSN that consists thousands of sensors, 
gathering data by querying each sensor node 
individually will incur significant delay, thus is not 
feasible for many applications. Athanasios  Kinalis et 
al [7] have proposed and evaluated a mobility scheme 
via simulation in diverse network settings. Compared 
to known blind random, non-adaptive schemes, this 
method achieves significantly reduced latency, 
especially in networks with non uniform sensor 
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distribution, without compromising the energy 
efficiency and delivery. However the protocols 
assume only knowledge of the initial energy reserves 
of the sensor nodes and operate using only local 
knowledge; they do not acquire any global 
knowledge about the network conditions, this may 
cause problem in the networks. 
M. Arshad et al. [10][14]. Have discussed about 
routing protocol for data collector in WSN. The 
authors  proposed mobile data collector (MDC) based 
LEACH routing protocol for environmental 
application. This protoco l is based on multi-hop 
routing stratergy. The delay of this system is high 
because this system take multi-hops to reach the base 
station which is nearly same as channel access delay 
 
III. PROPOSED SOLUTION 
A. Overview 
In this paper, we propose to design a Mobile Sink 
Based Reliable and Energy Efficient Data Gathering  
(MSREEDG) technique for WSN. This technique 
considers tree based network topology. Initially, a 
Biased Random Walk method is used to determine 
the next position of the sink. Then a rendezvous point 
selection with splitting tree technique is used to 
determine the optimal data transmission path. The 
increased packet losses in a specific region of the 
network can be prevented by increasing the pause 
time of the sink 
 
B. Estimation of in- network communication cost 
(TR) The overall in-network communication cost is 
estimated using the following “Eq.1” 

 
where 
DR(i) = data generation rate, 
E(i) = expected transmission count (ETX) of the link 
of any  
node and its neighbor, 
η = parameter related to energy consumption. 
C. Determination of Next Position and Optimal Path 
for the Sink 
We use Biased Random Walk model [7] to estimate 
the next position of the sink. This technique utilizes 
probabilistic transitions among the cells.  The 
subsequent position of the sink is estimated by 
choosing one the neighbours of the current cell shown 
in graph. “Fig.1” Let CNi be the counter for every 
vertex i Let∂ ibe the degree of vertex I Initially CNi = 
0 ∀ i ∈J The steps involved in the sink’s position 
estimation are as follows. When a mobile sink S 
enters the area related to i, it increments the counter 
CNi by 1. This reveals that   the recurrent visits of 
each area is estimated and stored in the sink. The sink 
selects the next area to visit based on biased random 
manner. by using the following “Eq.2”If S is on 
vertex i with∂I , Then 

 
The probability of visiting neighbor vertex j is 
estimated using the following “Eq.3” 

 
This reveals that, when the sink is located at closer 
region, very less frequently visited areas are 
preferred. 

 
Fig 1: Tree-Shaped Network Topology 

 
Fig. 2 orienting the network into directed tree rooted at K 

 
Fig.3 first iteration 

 
Fig. 4.optimal path 
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“Fig. 3” and “Fig. 4” illustrate the first iteration of 
finding the optimal path passing through K. The 
resultant optimal path is P0 (1): N5 to N4 to N 12. 

 
Fig.5.Formation of Sub Trees 

 
“Fig. 5” shows that tree has been split into three sub-
trees. Fig. 2 orienting the network into directed tree 
rooted at K Fig.3 first iteration Fig. 4.optimal path 
“Fig. 3” and “Fig. 4” illustrate the first iteration of 
finding the optimal path passing through K. The 
resultant optimal path is P0 (1): N5 to N4 to N 12. 
The optimal path P0 (2): N1 to N2 to N3 P0 (3): N5 
N8 to N 10, P0 (4): N7 to N12 to N6 

 
Fig. 6 global Optimal path (P0g) 

 
D. Data Gathering linked with Pause time An 
adaptive pause time technique is used which involves  
the computation of pause time with respect to the 
local  density of the network and reliability of the 
nodes. The estimation of pause time is described 
below by using the following “Eq.4” The initial 
energy of all Ni in the network, Ei = Mtx * Etx = n * 
ψ * Tts * Etx + Eia    (4) The maximum pause time 
which can be used by S till the  entire energy gets 
depleted is as follows Et = n.ei = D.G. ei Where G = 
network size D = density of sensor deployment  ei = 
initial energy of each Ni The idle energy, Eia = eia .n. 
Tex - eia .n. Tts Where eia = energy spent by the 
sensors during idle  time. 
 
IV. PERFORMANCE METRICS 
 
The performance of MSREEDG is compared with the 
BSMASD [8] scheme.   The performance is evaluated 
mainly, according to the following metrics. Energy: It 
is the average energy consumed for the data 

transmission. Delay: It is the average time taken by 
the packets to reach the destination 

 
Fig.7. Nodes Vs Energy 

 
“Fig.7” shows the energy consumption of 
MSREEDG and BSMASD techniques for different 
number of nodes scenario. We can conclude that the 
energy consumption of our proposed MSREEDG 
approach has 10% of less than BSMASD approach 

 
Fig.8. Nodes Vs Delay 

 
“Fig.8” shows the delay of MSREEDG and 
BSMASD techniques for different number of nodes 
scenario. We can Conclude that the delay of our 
proposed MSREEDG approach has 34% of less than 
BSMASD approach. 
 
CONCLUSION 
 
In this paper, we have proposed to design a Mobile 
Sink Based Reliable and Energy Efficient Data 
Gathering technique for WSN. This technique 
considers tree based network topology. Initially, a 
Biased Random Walk method is used to determining 
the next position of the sink. Then a rendezvous point 
selection with splitting tree technique is used to 
determine the optimal data transmission path. The 
increased packet losses in a specific region of the 
network can be prevented by increasing the pause 
time of the sink. By simulation results, we have 
shown that the proposed technique increases the 
reliability and energy efficiency. 
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