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Sensor Assignment for Multiple Tasks Using
Path Information

SusuMu ToriuMI! and SHINICHT HONIDENT?!

A “shared” wireless sensor network (WSN) where multiple users deploy multi-
ple tasks requires a mechanism for resource arbitration. The system is required
to perform as many tasks as possible with prioritizing important tasks. This
problem can be formulated as a maximization problem of profit gained by as-
signing appropriate sensors to each task. The previous approaches only dealt
with energy used for sensing; however, experiments have shown that the energy
used for communication must be dealt with in the context of a WSN. In this
paper, we propose a novel formulation of the above problem and a distributed
assignment algorithm that takes into account path information between the as-
signed node and the base station. We take advantage of the “reactive” nature of
the network and piggyback path information on queries. By preserving routes
through which sensing data run, we can expect higher profit gained in compar-

ison with previous approaches. The results of software simulations showed that
our assignment algorithm can achieve higher overall profit than the previous
one that does not exploit information about the path.
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Fig.1 Example scenario of the system.
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Fig.2 Algorithm flow diagram.
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Table 1 Simulation settings.

Field size 400 x 400 (m)
Number of nodes 500
Communication range 30 (m)
Sensing range 40 (m)
Routing Shortest path tree
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Table 2 Parameter settings for electricity.

Veup Supply voltage to sensor 2.7 (V)
p Packet size 2 (kbit)
FEolee Energy dissipation : electronics 50 (nJ/bit)
Eomp Energy dissipation : power amplifier 100 (pJ/bit/m?)
Tsense Time duration for sensing 0.5 (mS)
Tsense Current for sensing activity 25 (mA)
B Battery capacity of one node 750 (mAh) - 3600 (S) - 1.5 (V)
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Fig.3 Fraction of achieved profit. Fig.4 Fraction of live nodes. Fig.5 Cumulative distribution of similarity based on residual
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Table 3 Comparison of profit gained without target lifetime.

Method

Overall Profit

Greedy Method
Previous Method
Proposed Method

6.88 x 107 (1)
1.44 x 108 (2.09)
1.59 x 108 (2.31)

Solution for Relaxed Problem  2.03 x 10% (2.96)
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Table 4 Comparison of profit gained with target lifetime.
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Previous Method 8.25 x 107 (1) 9.46 x 107 (1)
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