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Abstract

Abstract: To optimize the coverage problem of wireless sensor networks (WSNs) Heterogeneous nodes
with obstacles in the monitoring area, based on the flower pollination algorithm (FPA), an improved flower
pollination algorithm (IFPA) is proposed. IFPA is used to improve the shortcomings of the original
algorithm with slow convergence speed and low precision. The nonlinear convergence factor is designed
to constrain the original scaling factor, the Tent mapping is used to maintain the diversity of the
population in the late iteration, and the greedy crossover strategy is used to assist the poor individuals to
search with better individuals. The experiment of the benchmark function proves that the IFPA has a
better convergence performance than other comparison algorithms, and the simulation experiments of
WSN deployment show that IFPA can obtain a higher coverage rate and save network deployment cost.
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Algorithm 1: Improved Flower Pollination Algorithm

Input: Population size N, switch probability p, maximum
number of population iterations T

Output: Best flower X

1 Initialize the flower population F with Tent mapping
2fort=1toTdo

3 Calculate fitness of F, find best flower as X

4 Update Convergence factor a

5 fori=1toN

6 ifrand<p

7 Draw step L which obey Levy distribution;

8 Global pollination: X{™ =X!+a-y-L- (X" -X})
9 Update best flower X

10 else

11 Draw a &€ which obey uniform distribution in [0,1]
12 Random choose j and k in the population

13 Local pollination: X;™ =X} +&-(X| - X})

14 Update best flower X"

15 end

16 Perform greedy crossing among individuals

17 Perform a Tent chaotic map

18 Calculate fitness of new flowers, if new flower is

better, update it in the population
19 Update best flower X
20 end
21 end
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