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Abstract: Due to limited resources and response times, logistics has played a crucial role in 
managing events that require humanitarian assistance. One of the major actions in the 
response stage of relief logistics is distribution of supplies in order to meet the basic 
subsistence needs of affected people. In this paper, a vehicle routing problem in 
humanitarian aid distribution in the event of a humanitarian disaster is solved. In the 
response stage, first-aid resources have to be provided for affected people in large 
geographical areas. Different service points are selected where users can be served. Each 
beneficiary has access to at least one service point. A mixed integer linear programming 
model of team orienteering problem with overlaps is presented to determine efficient vehicle 
routes, subjected to maximum duration constraints, miximizing the number of beneficiaries 
served. To solve the problem, a population-based simulated annealing algorithm (PBSA) is 
developed. This PBSA algorithm is compared with simulated annealing (SA) algorithm. The 
population-based solution approach outperforms the SA for all instances.  
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3. MATHEMATICAL MODEL 
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4. SOLUTION METHODS 
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5. NUMERICAL EXPERIMENTS 
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n
average 15 47793.78 515.17 47092.56 282.85 1.47 

average  56 283777.22 1512.56 277394.22 864.48 2.25 

6. CONCLUSION 
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