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ABSTRACT

In this paper, we propose a coalitonal game theoritic approach to the power control
problem in resource-constrained wireless sensor networks, where the objective is to
enhance power efficiency of individual sensors while providing the QoS requirements.
We model this problem as two-sided one-to—one matching game and deploly deferred
acceptance procedure that produces a single matching in the core. Furthermore, we
show that, by applying the procedure repeatedly, a certain stable state is achieved
where no sensor can anticipate improvements in their power efficiency as far as all of
them are subject to their own QoS constraints. We evaluate our proposal by comparing
them with cluster-based and the local optimal solution obtained by maximizing the
total system energy efficiency, where the objective function is non-convex.
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stage = 1
no_match_found = false
do {
Perform the preliminary procedure of the

two-sided one-to-one matching game.
if all players are owner {
best _stage = stage }
Perform DAP.
if not no_match_found{
for each owner k that is matched with a
nonowner {
for all s & § {
Py = Py - Py | €

}
stage = stage + 1

} whilenot no_match_found

output the power allocations at the stage
best_stage.
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Parameter Value
Topol 20 nodes are distributed uniformly
Opology within a 20m X 20m
Number of 40

subcarriers
Routing Balanced cluster-based routing [18]
Number of 4
clusters
Number of
each cluster 5
number
B 10 KHz
& 0.5 mW
ax Uniformly random between 5 ~ 20
P
mW
ax Uniformly random between 20 ~
T
100 ms
! Poisson arrival with mean 10
packets/sec
Exponentially distributed packet
L length with an expectation of 50
bits
e 100
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Axel AEase o= uHi, DAKOTA
toolkit [4]& °l&3led A9 HAZ  (local
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= 3F 20 7]EHTh
E 2 AEEE Hu
Sensor Solutions by the local optimal

DAP (bits/mW) solutions (bits/mW)
0 1190.55 2108.85
1 113.06 218.50
2 109.35 211.22
3 8347.83 16921.11
4 40.40 79.73
5 5.34 10.50
6 116.92 179.54
7 114.10 11.68
8 4736613.17 1100626.92
9 177.04 15.04
10 37.40 74.59
11 27.38 368.17
12 246.54 485.04
13 12339.53 24465.07
14 4518.39 12563.72
15 2.98 35.067
16 215.64 386.99
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17 85.65 254.57

18 19.58 39.41

19 338.36 602.94

Total 4764759.22 | 1159658.65
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