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Energy-balanced Short Path Routing in

Wireless Sensor Networks

SUN Guo-Dong!  LIAO Ming-Hong?

Abstract In wireless sensor networks, how to balance the en-
ergy consumption while creating small network latency is a chal-
lenge. An energy-balanced short routing algorithm, called EB-
SPR, is proposed in this paper. With EB-SPR, the network
is firstly built into a level structure, and then the node selects
its next hop node according to its energy status and uses the
hop neighbor node with the highest energy status to relay pack-
ets. This algorithm effectively balances the energy consumption
among the network and prolongs the network lifetime. In addi-
tion, EB-SPR creates routing paths with the hop numbers con-
strained in order to obtain a short path to the sink. We also
prove that the routing path length under EB-SPR is at most
twice as many as that of the shortest path routing algorithm,
meaning that EB-SPR has network latency with an exact upper
bound. Simulation results show that EB-SPR effectively extends
the network lifetime and produces a small network latency.
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Fig.1 A simple wireless sensor network topology
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Fig.3 Shortest path routing topology
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1 if the packet to be sent is from i’s brother then
2 search F, and find e; «— max{FE, (i)}
3 send this packet to j
4 a—a+l
5 else
6 determine subset Ej(¢) such that Ej (i) > e; + eo and

find e; < max{E; (i)}
7 determine subset E! (i) according to E}(¢) such that
B, (i) > max{E, (i)} + eo

8 if E{(i) # @ and E, (i) # O then

9 send this packet to j
10 else
11 send this packet to k satisfying e, «— max{E,(z)}
12 end
13 a—oa+1l
14 end
15 if a = Ty then
16 send Meng
17 a—0

18 if ¢ receives an M., 4, then
19 update E, (i) U E,(3) U E, ()
20 return
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Fig.5 Ways to select next hop in EB-SPR
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