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Abstract:" This paper presents a time-variant coverage mechanism, proactive coverage. In proactive coverage, all
sensor nodes work in lower power surveillance manner which can detect target intrusion with high probability to
save energy when the target flow doesn’t arrive. As soon as the target flow arrives, sensor nodes are awakened to
build a local high quality coverage networks to sense intervening targets. When target flow leaves the target field,
sensor nodes converge to a quiet surveillance state. Proactive coverage is more energy efficient than static area
coverage, higher sensing quality than event-driven coverage. This paper analyzes preliminary problems in proactive
coverage and finds theoretic results on initial detecting delay, awaking nodes strategy and active sensing duration.
Numeric results from simulation reveal that initial detecting delay in proactive coverage is trivial. Compared with
static area coverage, this coverage mechanism for an adequate scale target flow (above 30 targets) can prolong the
network’s lifetime to near 4~7 times.

Key words: proactive coverage; static coverage; target flow; arrive interval; Poisson distribution
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; (m=1)

Table 1  Procedure of proactive coverage
1

Procedure: Proactive node schedule

1 initialize parameters 4, S, Avg(X), ¥;

2 while (1) do

3 if (detect a target)

4 record-the arrival instant, calculate mean interval time and reset timer;
3 if (in monitoring state) or (on border)
6 3
7
8
9

¥

Broadcast a wakeup message;

end if

end if

if (receive a wakeup message)
10 reset timer;
11 if (hops>0)
12 forward the wakeup message with (hops—1);
13 end if
14 if (in monitoring state)
15 convert active or not through density control method;
16 end if
17 end if
18 if (the timer is timeout)
19 evaluate the sample interval time value 7 ;
20 if(?2m+o§¢/\/ﬁ)
21 cancel the timer, convert into monitoring state;
22 end if
23 end if
24 if (in monitoring state)
25 sleep for awhile;
26 end if

27 end while

while ) . while , ,
6
, C++
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Table 2 Energy consumptions during a time unit by different node states
2
Active Yes Yes No No
Sensing Yes No Yes No
Energy consumption 1.2 1 0.5 0.1
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