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Abstract: In routing design in sensor networks, reliability and energy-efficiency are two important but conflicting performance metrics.
To better reconcile the two metrics for different packet delivery requirements, utility model in economics is introduced, to integrate the
cost and reliability metrics in a unified framework to evaluate the optimality of the routing decisions. This paper simultaneously optimize
the transmission power in physical layer, the maximum retry count in MAC layer and the routing decisions in network layer using the
framework provided by the utility model to achieve the objective of maximizing the expected utility of packet delivery. In the process,
packets of different importance are delivered through different routing paths with different transmission powers and retry counts in each
hop. Simulation results show that our cross-layer-optimized routing strategy performs better than those with fixed transmission power and
fixed retry count. It also makes a good tradeoff among reliability, energy cost and the transmission priority.
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While s¢Q do
Find node i with the largest u; in 7, delete it from V;
Terminate if u, <0

1

2

3

4

5 0« 0oU{}
6 for each power level m

7 find the set of neighbor nodes of node i : N,”
8 for each nodej in N,”

9 compute K~ according to Eqn(10)

10 if u, < uiPﬁm - N(Kij*)cﬁm
1 u; =upB" = N(K; )e;"
12 power(j)=m

13 maxRetry(j)= K,f

14 end if

15 end for

16 end for

17 end while
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Table 1 Current consumptions of TelosB mote under different transmission powers and receiving states
&1 TelosB T ni AN A A Dy A M SOIRZS TN 1 AL L R

Output power (dBm)
0 -1 -3 -5 -7 -10 -15

17.4 16.5 15.2 13.9 12.5 11.2 9.9 18.8

Receive

Current
consumption (mA)
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Fig.1 Performance comparison of the cross-layer-optimized algorithm and the fixed transmission power algorithm
(with the retransmission count optimized), v=2000
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Fig.2 Performance comparison of the cross-layer-optimized algorithm and the fixed retransmission
count algorithm (with the transmission power optimized), =2, v=2000
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Fig.3 Performance comparison of the cross-layer-optimized algorithm and the fixed retransmission
count algorithm (with the transmission power optimized), #=2.2, v=2000
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Fig.4 Performance comparison of the cross-layer-optimized algorithm under different transmission benefits, =2
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