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ABSTRACT

In traditional routing protocols including LEACH for wireless sensor networks, nodes suffer from unbalanced
energy consumption because the nodes require large transmission energy as the distance to the sink node
increase. Multi-hop based routing protocols have been studied to address this problem. In existing protocols, each
cluster head usually chooses the closest head as a relay node. We propose LEACH-CHT, in which cluster heads
choose the path with least energy consumption to send data to the sink node. In our research, each hop, a
cluster head selects the least cost path to the sink node. This method solves the looping problem efficiently as
well as make it possible that a cluster head excludes other cluster heads placed farther than its location from the
path, without additional energy consumption. By balancing the energy consumption among the nodes, our

proposed scheme outperforms existing multi-hop schemes by up to 36% in terms of average network lifetime.
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Table 1. Initial value for simulation

Item Value
Number of sensor nodes (N) N=400
Ratio of CH to N (k/N) 0.05

Area of sensor field (M)
Location of Sink Node

200m x 200m
x=100m, y=200m

Initial node energy 4 1]

1020

1000+
980+
960
940+

avglifetime

920
900
880+

860

840 : : :
50 100 150 200

R

a8 6. AF MW RY =9 Hat £ 3
Fig. 6. Transmission range R versus node’s average
lifetime
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Table 2 Comparison of node life
. First Note | Last Node
A(Zf)unﬁj ¢ Death Death
(round) (round)
LEACH [4] 737 459 1,149
MH-LEACH [8] 732 533 912
MH-LEACH [9] 898 593 1,014
MR-LEACH [10] 886 534 1,207
LEACH-CHT 1,002 735 1,321
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