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ABSTRACT

In rotatable directional sensor networks, maximizing network lifetime while covering all the targets and
forwarding the sensed data to the sink is a challenge problem. In this paper, we address the Maximum
Directional Cover Tree (MDCT) problem of organizing the directional sensors into a group of non-disjoint
subsets to extend the network lifetime. Each subset in which the directional sensors cover all the targets and
forward the sensed data to the sink is activated at one time. For the MDCT problem, we first present an energy
consumption model which mainly takes into account the energy consumption for rotation work. We also develop
the Directional Coverage and Connectivity (DCC)-greedy algorithm to solve the MDCT problem. To evaluate the

algorithm, we conduct simulations and show that it can extend the network lifetime.
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 §=80=0,z=0
for each 5,€5 do
E.(s,)=E(s),w, =0

determine each orientation by using static or

Bow -

dynamic strategy
5: for each orientation o, ; operated by s; do
6. 0=0U{o}
7:  end for
8: end for
9: while 0 = @ and UO,,E O,T(Oi_,) =T do

10:  for each pair {s,,s}} of live sensors in .5, do

11 w, =e§4j><EU (s )/E (s;)

12:  end for

13: Build 2 minimum weight tree 7 connecting

m

each sensor s€5 0 K

14; For each sensor 8 in 7, the sum of link

e

weights in the route R(s;, 7 ) is set to w,

636

15: x=z+1, SOURCES= &, TARGETS= T,
O0.=o,7 =1 Tr)=1{x}

16:  while ZARGETS= @ do

17: Find a critical target t,.& TARGETS

18: Find all orientations €0, that cover ¢, and
insert them into O,

9 Select a:tEOc with the maximum
directional profit W(o, )

200 SOURCES— SOURCESU{o, ,},
TARGETS= TARGETS— 1(o, )

21 for each orientation o0, ;& 0, do

22 if = then O,=0—{o, } endif
23: end for

24: for each s; CR(s m) do

250 w, =w, +{el ;+e )Blr) xw/E (s;) where s; is
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26: end for
27:  end while
28:  for each o, ESOURCES do

29: 17, )= T(r,)WR(s,, T} where s, is the
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30:  end for
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. E(s)
32: T, :mm(‘fj[ s WTI)
33:  end for

34:  for each s€7(r,) do
35: E (s)= E{s)— EsT(z,))

36: if £(s)<0 or a sensor § is isolated then
8 =8 —{s} endif
370 end for

38 O= Uj":vl{ow} for each sensor s;,€.5
39: end while
40: return T(Tl), 7(7'2),..., T(TX) and their OTIs
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