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KEYWORDS ABSTRACT

Optimization, In the industrial world today, manufacturing units are trying to locate your requirements and the
Location Routing Problem, depot vehicle routing in order to transport the goods for reduce your cost. Needless to mention that
Uncertainty, the location of the warehouse is effective for vehicle routing. Therefore, in this paper, a
Imperialist Competitive mathematical programming model to optimize the storage location and vehicle routing are
Algorithm. presented. The objective function of the model is minimizing the total cost associated with the

transportation and storage of rental fee. Limitations of the model include vehicle capacity, the
maximum distance traveled by vehicles and etc. In addition, labor costs, such as salaries, rent,
warehouses, rental vehicles and etc. Approach to model the real world has been considered.

Also, since each location and routing issues alone are a NP-hard problem, then location routing
problem can be combined problem and It requires the use of meta- heuristic algorithms to solve.

Extended Abstract

1. Purpose

roper transportation system plays a main role in distribution of products with low cost, short time, and high

quality. Supplying perishable products causes some challenges in the chain. The trade-off between time and cost

of supply is an essential problem in such supply chains and required adequate planning concerns location of
warehouses and routing of transportation vehicles. The most important factor is the time of distribution, because the products
are decayed very soon. In this concern the location of warehouses and manufacturer are became very important issues.
Nearness of manufacturing and depots to the supply places (i.e., customers, and markets) reduces the time of supply but the
total cost of the supply chain may increase dramatically. All these are affected by proper location of distribution centers and
also right routing of transportation vehicles. Improper location of distribution centers may cause difficulties in routing of
transportation vehicles as well as unbalanced workload of distribution centers. As the total cost of transportation is a main
factor so, a trade-off is formed. In this paper, this issue is resolved and revisited through the location of distribution centers
and the possibility of transportation between distribution centers and customers.

2. Design/methodology/approach

In this paper, a multi-objective mathematical programming is proposed in order model a location-routing problem for
distribution of products. Two types of objective functions, i.e., total cost of system and minimization of total vehicle time are
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considered, simultaneously. Then, an evolutionary computation algorithm, called NSGA-II, is developed to solve the
proposed multi-objective mathematical programming. The performance of NSGA-II algorithm is compared with an exact
method, called epsilon-constraint, using several multi-objective metrics.

3. Findings

Three metaheuristic algorithms including NSGA-II, PAES and MOICA are used to solve the proposed model. To
evaluate the efficiency of the solutions, several problems of different sizes are introduced and solved, and then the results are
compared in terms of the SM, MID and QM criteria. The comparative results suggest the superiority of the MOICA
algorithm for big-size problems.

4. Future Research Directions

Further researches in this area can be accomplished. Other objective functions, such as balancing the number of
customers which are served by each distribution center, balancing the time that transportation vehicles are operating, can be
modeled in future studies. Extra assumptions such as, heterogeneous transportation vehicles with different capacities, speeds,
and cost, one-way routes, traffic factor throughout the routes, fuel shares, drivers’ level of skill and wages, and also
accidents, failure of vehicles are among the points which might bring the subject of these studies closer to the real life cases.
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® Management Inventory

® Location Routing Problem (LRP)

" Location Allocation Problem (LAP)

8 Vehicle Routing Problem with Backhauls (VRPB)
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30#8 0 0 1 0.586 0.911 0.642
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