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Abstract: The Multi-depot vehicle routing problem (MDVRP) is a real-world 
variant of the vehicle routing problem (VRP) where the customers are 
getting service from some depots. The main target of MDVRP is to find the 
route plan of each vehicle for all the depots to fulfill the demands of all the 
customers, as well as that, needs the least distance to travel. Here all the 
vehicles start from different depots and return to the same after serving the 
customers in its route. In MDVRP each customer node must be served by only 
one vehicle which starts from any of the depots.  In this paper, we have 
considered a homogeneous fleet of vehicles. Here a bio-inspired meta-
heuristic method named Discrete Antli-on Optimization algorithm (DALO) 
followed by the 2-opt algorithm for local searching is used to minimize the 
total routing distance of the MDVRP. The comparison with the Genetic 
Algorithm, Ant colony optimization, and known best solutions is also 
discussed and analyzed. 
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2. Literature Review  
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3. Motivation 

4. Mathematical Model    

Vc = {V1, . . . ,Vn} Vd = {Vn+1,..., 
Vn+m} C= {cij}
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5. Proposed Discrete ALO Algorithm  
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5.1. Encoding Scheme 
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Figure 2



6 

5.2. Fitness Evaluation 

5.3. Operators of ALO  
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Figure 3.

Building traps by Antlion  

Entrapment of ants in traps  
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 Figure 4.

Catching of prey, re-construction of pit  
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5.4. Pseudo codes the 2-opt algorithm 

Input: cost matrix C, number of city Nc 
do { 
minchange = 0; 
 for (i = 0; i< Nc-2; i++)  
 { 
 for (j = i+2; j <Nc; j++)  
  { 
  change= C(i,j)+C(i+1,j+1)-C(i,i+1)-C(j,j+1); 
  if (minchange> change) 
    { 
   minchange = change; 
   mini = i; minj = j; 
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   } 
   }  
 } 
} while (minchange< 0); 

5.5. Pseudo codes the Discrete ALO algorithm 
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6.  Result and Discussion 

Table 1.

Table 2.
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Table 3.

Table 4.
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Table 5. 
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7. Conclusion 
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