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Abstract 
This research project focused on a new cross-layer design considering both physical and medium access control 
(MAC) layers to realize a highly reliable and energy efficient sensor network based on cooperative communications 
techniques, which dramatically enhance the communication reliability via multiple-sensor cooperation. Major 
contributions of this project are two-folds: 1) we proposed practical designs of cooperative communications and 
evaluated them via experiments and 2) we investigated modulation optimization and duty-cycle for sensor networks. 
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