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Abstract: Coverage control is a fundamental problem for wireless sensor networks, which has been explored
thoroughly in the networks based on an omni-directional sensing model. Recently, thanks to the introduction of
image/video, infrared, ultrasound sensors, coverage control algorithms for directional sensor networks have drawn
more attention and have become a focus. This paper starts from the concept and characteristics of directional
sensing model, and then summarizes the current research progresses at home or abroad. The study also classifies
and summarizes the basic coverage control theories and algorithms in the context of directional sensor networks.
Finally, the paper points out the open research problems to be solved and the future trends.

Key words: directional sensor network; directional sensing model; image/video sensor network; coverage control;
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Fig.2 Two kinds of directional tunable sensing models
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Table 1 Comparison between two kinds of directional tunable sensing models

R PRSI A TR B

Clas sification

Feature

Sc¢ nario

Non-Overlapping
model

Advantages: This model is simple. The calculation amount for adjusting directional sensor
nodes’ sensing orientations is small and can be set in advance. Based on this model,
solution has a less computing complexity, and can get complete solution space using the
exhaustion and greedy method. Disadvantages: This model cannot nicely reflect the real
sensing ability of directional sensor nodes, which will cause insufficient precision of
network coverage optimization.

This model is
suitable for discrete
target detection, and
can be regarded as a

special case of the
overlapping model.

Overlapping
model

Advantages: This model can meet the “glance” feature of directional sensor nodes, and
accord with the actual operation requirements. Based on this model, the precision of
network coverage optimization will be higher. Disadvantages: The calculation amount for
adjusting directional sensor nodes’ sensing orientations is large, solution has a higher
computing complexity and cannot easily get complete solution space.

This model is
suitable for
high-precision area
coverage, point
coverage and barrier
coverage.
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Fig.4 Features of a directional sensor node
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Fig.5 Coverage control methods of directional sensor networks
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Fig.7 Target coverage using centralized greedy algorithm
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R S N T T AR o AT SRR AR P R T AR b SRR L AT T R A A, TS DR
i J5i ,Osais 2 NUT18H0 Wang 26 APV 5050 T TILP 5 iR T 2o 4 s 553 5 SCRR[81AN 7D, 2L H bk
32 33K B b B H A s Sz X8R BT AT E AR IR 5

Cai 4 NP*2T & 7 4 17 £ % 55 4 (multiple directional cover sets, fii 7k MDCS) ] {3 (5 55, B 4% 245 TNk
SASAHAS 1) 78 6 45, 0 13 1% 78 25 42 P AT [ A% 8T SO IX I rp A s B g A 78 i, 10 It 22 78 25 4R A0 U TR 7 =X
T 109 20 T AR I R)ARATTHIE B ,MDCS il & NP 56 4> il {8, 0k TR & S HOR R J7 24 7 il i 4 rh U8 &
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Fig.8 Classificaton of barrier coverage
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RLIIATAE RN T3 170 LASRAG X T A AR 2 16 o R I AR 2 x4 5 X 2t 0 0, A 408 5 o A 0 1 A ) A JeK
R I 5 AT AR BT 1R, DUAE A B AT A AR S i H £).

Fig.9 Example of barrier line between two neighboring directional sensors
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