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Abstract Wireless sensor networks (WSNs) have a big potential for distributed sensing for large geographical area.
The improvement of the lifetime of WSNs is the important research topic because it is considered to be difficult to
change batteries of sensor nodes. Clustering communication protocols are energy-efficient because each sensor node
can send its packet to the cluster head near from itself rather than the sink far from itself. In this paper, we present
an energy-efficient clustering communication protocol, which chooses cluster heads based on the expected residual
lifetime of each sensor node. Simulation results show that our proposed scheme increases average lifetimes of sensor
nodes as much as 20% to 30% in terms of the traffic quantity and as much as 30% to 40% in terms of the scalability
compared to the existing clustering communication protocol, LEACH.
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[Fig. 1] Example of wireless sensor network

[Table 1] Variables and values
Variables

E

elec

E

amp

Description Values

tx and rx electrnics

50 nJ/bit

tx amplifier 500 p,]/bit/m2
4000 bit

100

Packet size

Number of nodes in WSN

Number of packets per round 1~10

WSN size
Ratio of cluster head nodes

200 ~ 1000 m
0.05

1J

battery energy

Fig. 2= r& Q9= g At mE Aoldl=
o] 75 Ho] Frh 97]olA xi 500melaL, Ny 1
1A fr} Lifetime-LEACHOIA Y] =&
LEACH A 9] =59
Atk E3] LEACHOA

il
1o

2374

100 7 T

—#— Lifetime-LEACH
—+—LEACH

a0

a0

70

B0

a0

40

Murnber of alive nodes

30

20

L
200 400 BOD

Time {rounds)

300 1000 1200

[Fig. 2] Number of alive nodes as a function of time
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