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Energy balanced clustering routing algorithm for energy
harvesting wireless sensor network

TAO Yang , WANG Jin, PAN Lei-na, YANG Liu

(School of Communication and Information Engineering ,Chongqing University of

Posts and Telecommunications, Chongging 400065, China)

Abstract: In order to solve the problem of energy imbalance in large-scale energy harvesting wireless sensor
network, resulting in energy hole phenomenon. which leads to low energy utilization efficiency, an improved energy-
balanced multi-hop clustering routing algorithm ( VPMCR) based on improved GSA is proposed. Through a
reasonable regional division strategy, the number of cluster head nodes in each area of the network is controlled to
balance the energy consumption of the cluster head nodes. The optimal number of network elements is obtained by
minimizing the total consumption of data transmission between clusters. Aiming at the problem that the GSA
algorithm is slow in convergence and easy to fall into local extremum, an improved strategy is proposed. An
improved energy-balanced inter-cluster routing strategy is proposed by using the improved GSA algorithm, and
various conditions such as energy balance and energy state are incorporated into the fitness. In the function design,
the energy balance in the routing phase is improved. Through simulation verification, the performance of the
algorithm in balancing energy consumption and improving network throughput is better than PHC, EBHAC and
NEEC algorithms.
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Result: Routing paths for all CHs
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2. Each cluster head builds next hop communication
list nextHops(CH ;)

3. for(t=11wT)

4, for(i=11 N,) do

5. Calculate Fitness(A;) f:(t) Using Eq. 40

6. Update the best and worst fitness of all agents

7. Caculate mass (A;) Using Eq. 26

8. Calculate force of Agent A, Using Eq. 23

9. Calculate acceleration a* (t)of Agent A; Using Eq. 24
10.  Calculate the position 2% (t=+ 1Dof Agent A;Using Eq. 25
11. if i1 >1fiG=D]« @F") do

12. Get predicted values )}f () based on evolution rate
Using Eq. 28

13. Compare and keep better agent

14. else

15. The position of Agent Aisat (t—+1)

16. end if

17. if (Eq.29 > 0.5) do

18. Per form variation Using Eq. 33

19. end if

20. Update the position and velocity of x;

21, end for

22. end for

23. Caculate  the  route  for  each CH  using

mazimum ( fitness (A;))
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