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" Biogeography-based optimization
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Algorithm MBBO
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1. Initialize a set of random habitats (candidate solutions of the

problem) {H;, H,, Hs, ..., Hy}

2. while the termination condition is not satisfied

3. Calculate HSI of each habitat

4. Update S, A, and u for every habitat based on HSI

5. for i=1 to maximum number of habitants (solutions) do

6. if rand < \; then

7. for j=1 to maximum number of SIV(solution features) do
8. if rand < y;

9. Select a random habitant Hi with probability of 4,
10. if Hiis selected then

11. Select habitant Hj with probability of x;

12. if H; is selected

13 H T (SIV ) 607 (i) x H (SIV) +(1-67 (i) )x H{" (SIV)
14. end if

15. end if

16. end if

17. end for

18. end if

19. end for

20. Select H; (SIV) based upon mutation probability m;

21. if H; (SIV) is selected then

22. Mutate H; (SIV) with a randomly generated SIV;

23. end if

24. Next for

25.  Perform Elitism (re-compute HSI values)

26. end while
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Abstract

Researchers and urban administrators have often considered the routing problem as one of the fundamental phases in
developing hazard management systems. In this research, a routing problem is investigated and analyzed by proposing an
enhanced metaheuristic algorithm based on biogeography. In this problem, the production planning, inventory management,
and distribution planning have been considered, and the purpose is to minimize the total costs of production setup, inventory
holding, and distribution of relief products. Then, to avoid the problem of premature convergence to local optima and to
improve the efficiency and convergence rate of the algorithm on large-scale and constrained problems, a new optimization
algorithm based on biogeography with a new migration operator is proposed. With regard to the instances of routing
problems, the performance of the proposed algorithm is compared to other methods based on the running time, convergence
speed, robustness, best and average of the results and statistical superiority. The statistical assessment verifies the efficiency

improvements and obtaining better results by the proposed strategy in tackling the temporal relief routing task.
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