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Abstract: Due to the existence problems of energy depletion hardware failure and communication link failure and so on which cau—
ses network holes and affects the normal network operation. The insurance of coverage becomes an urgent issue in wireless sensor net—
works. In recent years a new research trend is to utilize mobile nodes for coverage control which increases the coverage of wireless
sensor networks. In this paper we have a comprehensive investigation about the current major topology control methods with mobile
nodes and summarize the characteristics of mobile topology control methods via classification and comparison of these methods. Fi-
nally we analyze the performances and the application scopes of these methods summarize the main problems and point out the fu—
ture research directions.
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Fig.1 Classification of coverage control

methods with mobile elements
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Fig.2 Vacant grid its location along the Hamilton cycle
> and the mobile response of the nodes
17 DCM ( Dy-
namic Coverage Maintenance)
5.1.1 18
Voronoi
. VEDGE
Voronoi
14 EEMS ( Energy Efficient Voronoi
Motion Strategy) .
19

HEAL( holes detection and healing) .

GG( Gabriel graph)
DHD( distributed hole detection) .

20
R3S2( Randomized Robot-assisted Relo—

cation of Static Sensors) .
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DMA ( Distributed Mobility Algorithm)
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- FTBC ( Fault Tolerant Barrier Coverage) .
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29 CPI( Cov-
3 ering Points of Interest) .

Fig.3 An example of virtual forces with four sensors
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Fig.4 Optimal movement plan
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36 37 ADIP( autonomously decide its path)
35
NEZG( Nash equilibrium of the zero-sum game)
8
38 RW ( Random Walk)
2D
1
Table 1 ~ Coverage control algorithms with mobile elements
2D
3D

EEMS 14 2D
SCRP 15 2D
VEC VOR and

2D
Minimax 16
DCM 17 2D
VEDGE 18 - 2D
HEAL 19 2D
R3S2 20 2D
VFA 21 - 2D
MCO 22 2D
WMCA 23 2D /
MBA 24 2D
TV-greedy 25 2D
GA and GRG 26 - 2D
DMA 27 2D
FTBC 28 2D
CPI 29 - 2D
FBSM 30 2D
SMART 31 2D
LHS 32 2D
Sweep ( ) / 2D
coverage 33
CM 34 ( ) 2D
NEZG 35 ( ) - 2D
ADIP 36 ( ) 2D
37
RW 38 ( ) 3D
CSP 39 ( ) 2D

3D
39

pMs 6

( periodic monitoring scheduling)

WSNs

CSP( coordinated sensor patrolling)
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