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Abstract

The use of mobile sinks in a wireless sensor network can effectively improve network performance.
However, if a mobile sink fails, the entire network performance will be seriously affected. In this
paper, we propose a high-available and location predictive data gathering scheme with mobile
sinks to address the mentioned issue. Namely, sensor nodes can calculate the current location of
mobile sinks based on time synchronization, and the network could still work normally if some of
the mobile sinks fail. Considering the energy consumption of nodes in different areas, a moving
trajectory adjusting strategy is also proposed to balance energy consumption among the nodes
in the network. Simulation results show that the proposed data gathering scheme has better
performance than the existing schemes.
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1. Introduction

With the rapid development of the micromechanical systems, chip systems, wireless communi-
cation systems, and low-power embedded technology, the Wireless Sensor Networks (WSNs) have
been widely used in many applications [1], such as data gathering, path planning, and nodes lo-
cation protection [2]. Data gathering is one of the fundamental applications of WSNs, where a
large number of sensor nodes are deployed in the monitoring area, through which various useful
information, such as temperature, humidity, pictures, voice, and video, etc. [3], can be obtained.

These deployed nodes usually do not have mobility, and in the traditional data gathering
algorithms, sink position is usually fixed. The sensor nodes near the static sink exhaust their
energy faster than those who are far apart due to the heavy overhead of the relaying messages,
this problem is called the “hot-spot” [4]. Furthermore, this problem causes the sensor nodes around
the static sink die much faster than other nodes, which influences the network lifetime [5].

Recently, to overcome the “hot-spot” problem, various schemes with one or more mobile sinks
gathering data in the network have been proposed. Namely, when sinks in the network are moving,
the region of the “hot-spot” changes. This is due to the fact that the movement of sinks results in
the balanced energy consumption among nodes. By combining with the Intelligent and Connected
Transportation Systems(ICTS), the vehicles can be used as mobile sinks for data gathering. In [6,7],
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