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A Self-Healing Algorithm without Location Information in Sensor Networks

SU Han WANG Yun

(Laboratory of Computer Network and Information Integration of Ministry of Education ,

School of Computer Science and Engineering , Southeast University , Nanjing 210096)

Abstract  Wireless sensor networks (WSN) are composed of many inexpensive sensor nodes
which are equipped with limited battery energy. If no sensor node is available in an area due to
used up energy or WSN destruction, for example, the area forms a coverage hole where no moni-
toring is applied. Mobile sensors are needed in order to heal such coverage holes. Most of the
healing algorithms suppose sensors have location informations and it takes many iteration times
for these algorithms to execute. This paper discusses the self-healing problem and proposes two
principles for self-healing in WSNs. (1) A healing sensor should eliminate at least one Hole
Boundary arc during the healing process. (2) The coverage hole should not be partitioned. The
authors prove the correctness of the principles. Based on the principles, a novel self-healing algo-
rithm CHH without location information is given. The algorithm calculates the distances and di-
rections between neighbor sensors by using the method of sensor's moving. It also calculates the
distances between hole boundary sensors. Hole boundary sensors then determine the positions of
healing sensors according to the principles. The algorithm CHH distributes the healing work to
different Hole Boundary Sensors and finally eliminates the Coverage Hole in WSN. Compared
with some current state-of-the-art algorithms, CHH outperforms in coverage and convergence

rate without location information.
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Background

In a WSN, if no sensor node is available in an area due
to used up energy or network destruction, the area forms a
coverage hole where no monitoring is applied. How to verify
the boundary of the hole is a hot research topic in sensor net-
work. There are so many works which focus on hole bounda-
ry detection in 2D environment and some of them achieve out-
standing performances. In recent years, some researches be-
gin to work on hole boundary detection in 3D environment.
Based on the techniques of coverage hole verification, the
self-healing of the WSN can be achieved. There are also
many works focus on healing holes. However, all of them
suppose that the position information can be obtained. At the
same time, these works only deal with holes with small sizes
and can not achieve full coverage to the target holes. Most of

them are time wasting.
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This paper provides a novel algorithm CHH which
achieve full coverage to the target holes in 2D sensor net-
works. Compared with some current state-of-the-art algo-
rithms, CHH outperforms in coverage and convergence rate
without location information. The research is partially sup-
ported by National Basic Research Program of China (973
Program) of China under grant No. 2009CB320705 and Aero-
nautical Science Foundation under grant No. 20080769004,
The former project aims to provide better service guarantees
for applications in various environments. The latter project is
to build a platform to integrate services in mobile environ-
ment. The research work in this paper addresses the cover-
age guarantee issue in wireless sensor networks, which is an

essential concerning point of both projects.



