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[ Abstract] Chain Routing protocol based on D-S Evidence Theory ( CRET) chooses the node according to greedy
algorithm twice to the ensure building the shortest path, but this causes a problem that the data of multiple nodes are
processed at the same node, this situation leads node to consume much energy than other nodes to die early and impacts
network lifetime. Aiming at the problem, an improved Power-efficient Gathering in Sensor Information Systems
(PEGASIS) protocol called Multi-chain structure Algorithm based on Distance and Density( MADD) is proposed. In the
link establishment phase, MADD uses distance threshold and node density to decrease the formation of long link. At the
stage of selecting leader node,the proposed protocol considers energy threshold and the distance between node and base to
choose proper node and reduces re-elected rate. Meanwhile , the protocol selects different chain to be main chain as leader
changes. The improved algorithm balances remain energy and saves energy consumption of node communication.
Experimental results show that the proposed algorithm outperforms the CRET in node lifecycle and network lifetime and
it has better adaptability when the network size increases.

[ Key words] Wireless Sensor Network ( WSN) ; routing protocol ; chain structure ; data aggregation ; distance threshold;
election strategy ;energy balance ;network lifetime
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