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Abstract To minimize the energy consumption without violating the end-to-end transmission latency constraint and
reliability requirement of application is a key concern of data gathering in wireless sensor networks. Adaptively ad-
justing modulation level (number of bits per symbol) of each node will save energy significantly but introducing some
latency and packet loss. This paper provides an optimization model to minimize energy consumption and prolong the
lifetime of network under the transmission requirement of application by optimally choose the modulation level of each
node. A centralized optimization mechanism is developed based on this model ,which adaptively adjusts the modulation
levels according to the state of network. Experimental results show that the management mechanism saves significant
energy in all the investigated scenarios. And the model can be used to determine the sensitive ranges of constraints on
latency and packet loss,which have large impacts on the overall energy consumption. Another interesting finding is

that the optimal packet service rate of each node is proportional to the packet arrival rate in most scenarios.
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