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A Strong K-Barrier Construction Scheme Based on
Selecting Box for Directional Sensor Networks

FAN Xing-Gang WANG Chao YANG Jing-Jing REN Yong-Mo CHE Zhi-Cong

(School of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310023)

Abstract  K-barrier coverage is one of the hot spot in directional sensor network. This paper
models MDNSB (strong barrier of minimum directional node) and mainly proposes DSBCSB
(directional strong barrier construction based on selecting box) scheme. In MDNSB, sensors
with both sensing angle less than 60° and greater than 60° have the largest sense distance toward
the direction of barriers. Actuation energy consumption is firstly modeled as the sum of mobility
and motility energy consumption. In DSBCSB, first, Barrier location with the largest number of
nodes is chosen as barrier target by barrier selection box. Second, directional node selecting box
with target location as a center is created. The node with least actuation energy consumption in
selecting box moves to target location and turns its sensing direction for 1-barrier construction.
Then, vertical barrier is built up between two horizontal adjacent subareas. Finally, these barriers
are merged into strong l-barrier coverage; k strong l-barriers could build up directional strong
K-barriers coverage in area of interest. Simulation results show that our method could effectively
constitute K-barrier coverage with 50% less quantity of nodes and 30%—40% less energy consumption

than other methods. This research has important theoretical and practical significance.

Keywords directional wireless sensor network; strong K-barrier coverage; sense distance;

target location; node selection; energy consumption model; vertical barrier; Internet of Things
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mobile directional sensor. There are some studies about
directional barrier. Ma studied the minimum camera barrier

coverage problem in camera sensor networks. Tao investigated
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the problem of finding appropriate orientations of directional
sensors such that they can provide strong barrier coverage.
Zhang studied the strong barrier coverage problem for
rotationally directional sensors. Wang et al. further built up
directional sensor arrays to form a barrier to detect and localize
intruders. Zhibo Wang proved that determining the minimum
number of mobile sensors required to form K-barrier coverage
is related with finding £ vertex-disjoint paths with the minimum
total length on the Weighted Barrier Graph (WBG).

These research on directional barrier or only considered
node rotation or only node mobility, there are no barrier
construction scheme that considers both mobility and rotation
until now. On the other hand, it can decrease time complexity
to choose nodes on the outskirts of target in barrier location.
This paper proposed Directional Strong Barrier Construction
based on Selecting Box (DSBCSB) scheme that considers how
to use the mobility and rotating ability of mobile node on the
outskirts of barrier target to efficiently build strong K-barrier

coverage. Its contributions are as follows:

(1) The problem of Strong Barrier of Minimum Directional
Node (MDNSB) construction is proposed. Target location of
directional node is determined by 2 key points in strong
barrier; there are only 2 sensing directions for all nodes in
barrier: the same and the opposite direction of barrier.

(2) Directional node energy consumption model is created.
This model is composed of energy consumption of nodes
moving from initial location to target and rotating sensing
direction. Now it is the energy consumption and is no longer
just displacement that evaluates the performance of the
algorithm.

(3) Directional Strong Barrier Construction based on
Selecting Box (DSBCSB) is proposed, this scheme creates a
novel directional node selection box with target location of
directional node as center in barrier location, the mobile node
with minimum energy consumption in this selecting box on
the outskirts of target location is selected to build barrier.

Simulation results show that it could build up barrier

with lower energy consumption.



