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Abstract; Cognitive Wireless Sensor Networks (CWSN) can utilize idle authorized spectrum to overcome the shortage of spectrum re-
sources in the traditional wireless sensor network. Within the authorized spectrum, the use of spectrum hole for communication can im-
prove performance of wireless sensor network. In addition, since the CWSN operates in wireless sensor network there exist many short-
comings,such as weak energy of each sensor node, consideration of energy—saving and collaboration of energy—saving with specific node
etc, which limit the direct application of traditional technology of cognitive radio network. Due to the energy constraint of each cognitive
user and potential secondary transmission errors in CWSN, energy efficiency becomes very important for each cognitive node in spectrum
sensing and cooperative transmission. The novel energy efficient strategies are proposed for the centralized CSS using hard decision fusion
rules. In stage of energy consumption the minimum number of users can be calculated with the limitation of overall detection probability
and false alarm probability ;in stage of energy efficiency optimization under the constraint of parameters involving fixed perception time
slot etc. the objective function is optimized with iterative algorithm for the optimized number of users as well as the maximum efficiency
of energy consumption. Based on analysis on the channel information error rate of energy consumption, the simulation experiments on
hard decision fusion algorithm are conducted in contrast with traditional ones. The results show that the optimality of k with N-Rule is
prior to both of OR and AND-Rules and the energy efficiency is optimal.
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