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Abstract
Data collection from sensor nodes to sink is  challenging issue in WSN applications like life monitoring,

security surveillance. In  WSN architecture, the sink is static and all the nodes in the network forward their data to
the sink via multi-hop communication. As a result, nodes near to the sink loss their power; namely hot spot problem.
Hotspot problem is the phenomenon when the nodes near to the sink quickly loss their energy due to relaying the
data of the nodes farther from the sink. Hence, despite the nodes farther from the sink has significant energy left,
their energy cannot be utilized as the nodes near to the sink have losed their energy and hence, it could not transfer
their data to the sink across hot spot or energy hole near the sink. It can minimize network lifetime.
Keywords: Gathering, WSN, Survey

Introduction
Wireless sensor networks has tiny miniaturized low-cost devices having limited sensing,

processing and computational capabilities, densely deployed across the monitored area. They
have a wide range of applications in various fields like environmental monitoring, surveillance,
law enforcement, etc. In the typical applications, the sensors monitor their neighboring area,
extract information and transfer sensed data to remote sinks that reconstruct the overall
characteristics of the phenomenon [1] [6][10].

Due to the large number of nodes, their low cost, or the amount of time they are expected to
be deployed in a potentially inaccessible area, energy efficiency becomes perhaps the most
important design parameter for sensor networking protocols [2][11]. The sensor nodes forming
WSN have resource constraints such as limited power, slow processor, and less memory. In
addition, WSN has limited available bandwidth [4].

Data aggregation techniques require varying amounts of energy to process raw data. The
choice of data aggregation method depends on the application requirements as well as the
relative energy savings obtained by using this method. As various sensor nodes often detect
common phenomena, there will be some redundancy in the data. Meanwhile, many
applications deploy more sensors than the exact requirement so as to accurately sense the
target phenomena. Eliminating the redundancy as well as energy consumption is always an
issue [5][8].

Typically, the energy of a sensor is consumed on two major works: sensing the field and
uploading data to the sink. Energy consumption on sensing is relatively constant as it depends
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only on the sampling rate. Meanwhile, the energy consumption on data uploading is non-
uniform among sensors [3].

In WSN, sensors near the sink while sending the data of the nodes away from the sink
drain their energy very quickly. It leads to network partitioning and can significantly limit the
network lifetime. This problem is named as hotspot problem. Now, the formation of hot spot or
energy hole near the sink has emerged as a critical issue for data gathering in WSN.

Data collection from source sensor nodes to sink is a common and challenging issue in
WSN applications like animal monitoring, security surveillance. In a typical WSN architecture,
the sink is static and all the nodes in the network forward their data to the sink via multi-hop
communication. As a result, nodes near to the sink less their battery power; namely hot spot
problem. Hotspot problem is the issue when the nodes near to the sink quickly drain their
energy due to relaying the data of the nodes farther from the sink. Despite the nodes farther
from the sink has significant energy left, their energy cannot be utilized as the nodes near to the
sink have depleted their energy and hence, it could not send their data to the sink across hot
spot or energy hole near the sink. It can significantly minimize network lifetime. [16].
The energy hole problem can be overcome by enabling mobile sinks to move out from energy
depleted areas. By traveling around the network, mobile sinks can gather sensed data with
even power consumption among sensor nodes [17].

Data Gathering Techniques
Xi Xu et al [12] proposed optimize a data aggregation architecture model combinig a multi-

resolution hierarchical structure with CS to further the amount of data transmitted. The
multiple compression thresholds were adaptively set up based on the cluster sizes at different
levels. The advantages of the proposed aggregation model in contrast to other state-of-the-art
related work were measured in terms of total amount of data for transmission, data
compression ratio and energy consumption.

Miao Zhao et al [13] presented a joint design of controlled mobility and SDMA technique
for data gathering with a single SenCar and multiple SenCars and formalized them as MDG-
SDMA and MDG-MS problems. Then MDG-SDMA problem was formulated into an integer
linear program (ILP) and prove its NP-hardness. Then three algorithms were proposed to solve
this problem. In addition, a region division and tour-planning (RDTP) algorithm was proposed
for the MDG-MS problem.

Miao Zhao and Yuanyuan Yang [14] proposed to use mobility for joint energization and
data gathering. A multi-functional mobile entity, called SenCar was employed, not only as a
mobile data collector roaming over the field to collect data via short-range communication but
also as an energy transporter that charges static sensors on its migration tour via wireless
energy transmissions. Taking advantages of SenCar’s controlled mobility, the joint
optimization of effective energy charging and high-performance data collections were
performed. The positions of a subset of sensors were periodically selected as anchor points,
where the SenCar will be sequentially visited to charge the sensors at these locations and
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gathered data from nearby sensors in a multi-hop fashion. A selection algorithm was given to
search for a maximum number of anchor points where sensors hold the least battery energy,
and by visiting them, the tour length of the SenCar was no more than a threshold to achieve a
desirable balance between energy replenishment amount and data gathering latency. Then data
gathering performance was performed when the SenCar moves among these anchor points.
The problem was formulated as a network utility maximization problem and proposed a
distributed algorithm to adjust data rates at which sensors send buffered data to the SenCar,
link scheduling and flow routing so as to adapt to the up-to-date energy replenishing status of
sensors.

Dawei Gong and Yuanyuan Yang [15] proposed a data gathering tree based on a reliability
model, scheduled data transmissions for the links on the tree and assigned transmitting power
to each link accordingly. The joint problem of tree construction, link scheduling and power
assignment was formulated for data gathering

Liu Xiang et al. [19] have proposed a compressed data aggregation scheme that ues
compressed sensing (CS) technique to achieve energy efficiency and recovery fidelity in WSNs
with arbitrary topology. Diffusion wavelets are used to find the sparse basis for characterizing
the spatial correlations well on arbitrary WSNs. This can provide straightforward CS-based
data aggregation along with data recovery at the sink with high fidelity. Moreover, minimum-
energy compressed data aggregation problem is discussed to prove its NP-completeness. A
mixed integer programming formulation is proposed along with a greedy heuristic to solve it.
Simulations are conducted with both real datasets and synthetic datasets.

Problem Identification
In [4], all sensor nodes used in gathering all the sensed data and transferring them to the

sink node. As all the nodes in the network are charged for the heavy workload, the sensor
nodes consume their energy almost equally and the hotspot problem can be significantly
relieved.  In [16], mobile sink also maintains information about the residual energy of the CHs
while data gathering. Mobile sink based on the residual energy of CHs move to the CHs having
higher energy. As a result, the hotspot problem is reduced as the immediate neighbor of the
sink is high energy node and it changes because of regular sink movement. It ended in a
balanced use of WSN energy and improved network life time. [17] Considered data acquisition
with guaranteeing latency in WSN by multiple mobile sinks. The number of sinks, as well as
the continuous of each sink, was optimized for this problem to minimize total cost. [18] update
a distributed sink location and a tree-based data gathering mechanism for mobile sink WSNs
deployed a Multi-Point Relay (MPR) forwarding for sink location updates and queries. The
sensor nodes dynamically update MPR broadcast based sink location updates whereby sensor
nodes forward new sink update messages only if sink mobility has affected their path towards
the sink. Hence the objective of the proposed research works involves the following phases:
1. To perform extensive literature survey of existing data gathering techniques in WSN.
2. To compare the performance of existing data gathering techniques in WSN
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3. To develop data gathering technique for energy hole problem in WSN to provide
 reduced latency
 high efficiency
 low energy consumption
 high data rate

4. Implement the proposed data gathering technique in NS-2 and show the performance
improvement with existing data gathering techniques

Result and discussion
Hence we propose to find a scheme for data gathering technique with energy efficiency in

WSN. To enchance the efficiency, we place multiple sensors arranged to form clusters for
intermediate data collection instead of a single sink node targeted by all the sensors nodes.
Then multi compression levels were set up based on the cluster sizes at different values. Here
leaf nodes transit their sensed data to their cluster heads. The CH observes compressed sensing
measurements and do CS recovery algorithm. In addition, we will use optimal minimum
covering spanning tree algorithm each mobile data collector with multiple antennas and apply
SDMA (Space Division Multiple Access) techniques to data gathering. The proposed data
gathering technique can be simulated in Network Simulator. The performance is evaluated
according to the metrics Average Energy consumption, efficiency, packet drop, end-to-end
delay and overhead.
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