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Abstract: Mos sensor deployments so far scarcely consider the nomr-uniform energy consumption in wireless sensor networks. As a
result, considerable energy is wasted and energy utilization is low when networks fail. Therefore minimum nodes deployment problem is
raised, which is subject to coverage and networking lifetime threshold. Motivated by delivery characteristics in wireless sensor networks,
two solutions, nodes decreasing placement and density decreasing deployment, are presented, aiming at high energy utilizaton and
minimum residual energy. Compared with the existing deploymenis, the two novel schemes deploy less sensor nodes, maintain less
energy when nodes fail. Simulations reveal that eneigy efficiency of two schemes nearly reaches 3~ 4 times of the existing solutions.
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Tab.1 Number of sensors placed by two controlled deployment
7T, N, N, N, N, N, N, N, N,
1 102 204 306 408 1. 000 102 96 72 24 0. 886
2 204 408 612 816 2000 204 192 144 48 1. 768
3 306 612 918 1224 3. 000 306 288 216 72 2. 652
4 408 816 1224 1632 4. 000 408 384 288 96 3. 526
2 )
M , , 34 1
, 0. 210, 0. 47, 4.47
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Tab.2 Number of sensors placed by two random deployment

77 TO N 0 N 1 N 2 N 3 N 0 N 1 N 2 N 3

1 132 395 658 922 0. 992 132 116 84 68 0. 686
2 264 790 1316 1843 1. 964 264 232 167 102 1. 504
3 395 1185 1974 2764 2. 880 395 348 250 136 2234
4 527 1579 2632 3685 3.750 527 464 334 170 3.004
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Fig.5 Energy efficiency of two controlled deployments Fig.6 Energy efficiency of two random deployments
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