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An improved LEACH algorithm
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[ Abstract] LEACH protocol can prolong the service life of wireless sensor networks and increase the amount of information
transmission. However, it is found that the farther the base station is from the network area, the worse the improvement effect of
LEACH protocol is, and the less the network value is. Therefore, an improved LEACH algorithm based on the optimal number of
cluster heads and three—segment routing is proposed in this paper to overcome the influence of base station location on the network
life and the amount of information transmission. According to the number of sensor nodes in different WSN, the algorithm calculates
the theoretically optimal number of cluster heads in advance, and then the cluster head with the highest residual energy will be
selected as the only high—level cluster head to form a three—segment data route of node—cluster head—high-level cluster head—
base station. Experimental results show that compared with LEACH protocol, when the transmission distance is less than the distance
threshold, the proposed algorithm can effectively improve the balance of energy consumption, delay the death time of the first node,
and increase the amount of information transmission. When the distance exceeds the threshold value, the network life and the amount
of information transmission are significantly improved, and the advantages of the algorithm are more obvious.
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Fig. 1 Data routing of LEACH protocol
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Fig. 2 Data routing of LEACH-N algorithm
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Tab. 1 Simulation parameters

ZH 8
WIhhER ( Ey ) 0.5 J/node
BHHLCE,, ) 50 nJ/bit
HWHLCE,, ) 50 nJ/bit
BN 2 000 bits

&5 10 pJ/bit/m?

Emp 0.001 3 pl/bit/m*

Kgah & (Epy) 5 nJ/bit/signal
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Fig. 3 Program flow chart of LEACH-N algorithm
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Tab. 2 Residual energy of the node at 1 000 rounds
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1 0.239 9 0.274 2

2 0.220 9 0.273 9

3 0.263 1 0.273 7

4 0.3190 0.274 4

5 0.217 0 0.274 2

6 0.281 7 0.274 1

7 0.221 2 0.273 5

8 0.2525 0.274 3

9 0.209 6 0.274 6

10 0.228 0 0.274 6
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Tab. 3 Improvement rate of network life at different transmission

distances
P 2% i ()
LIS REH %
LEACH LEACH-N
100 2 068 2 130 3
150 1279 1 956 53
200 709 1610 127
250 417 1232 195
300 235 905 285
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Tab. 4 Improvement rate of packet transmission at different
transmission distances
L B
fiekinsi g B/ %
LEACH LEACH-N
100 154 720 211 100 36
150 96 297 195 000 103
200 55 543 159 267 187
250 34 367 119 533 248
300 19 423 84 775 337
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Fig. 5 Comparison of network life and packet transmission at a

distance of 300 meters
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