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Abstract—In recent years there has been a dramatic increase in the 
use of technology in supply chain related activities. Now-a-days, 
there is a growing need for services that can analyze and optimize 
transportation possibilities to determine the responsive, economic 
and efficient strategies for movement of goods from one location to 
another. In this paper, a novel and efficient approach using genetic 
algorithm has been developed, which clearly determines an optimal 
compromise solution of multi-objective transportation problems. The 
developed approach and solution is compared to the traditional 
optimization methods to indicate the effectiveness of the former. 
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1. INTRODUCTION 

Supply chain management can be described as an integral 
process wherein several entities of diverse nature work in an 
alliance so as to ensure proper production and distribution of 
the products (or services) in the right quantity at the right time 
while satisfying the quality standards and service level 
requirements. The process can be broadly divided into three 
main areas: purchasing, manufacturing, and transport. From 
end to end this results about which input materials to use, size 
of production batches, inventory levels, distribution network 
configuration, and transportation for both the input materials 
and the finished products [1]. Today, international trade is 
commonplace and hence, it is safe to say goods are rarely 
consumed where they are produced, and transportation 
services are the essential link between all of the elements of 
the supply chain. Effective, cost-efficient transportation 
network can be a real point of competitive differentiation. 

Though globalization has made the world shorter, it hasn’t 
made it any simpler. With transportation being the most 
volatile element of a supply chain, it is bound to face most of 
the challenges, some of which are discussed below:  

 Fuel Costs – As the fuel costs keep on changing, it 
becomes quite difficult to estimate the exact cost of 
running the transportation system. This challenge is more 

prominent when we are talking about transportation 
across the borders. 

 Technology – With a new technology emerging every 
day, taking advantage of new opportunities might sound 
enticing but adoption and on boarding can be quite 
overwhelming.  

 Improved Customer Expectation –In this modern era of 
cut-throat competition, the customers want full 
transparency about where their product is at all times. The 
increased cost of adding visibility increases the overall 
cost of transportation. 

 Increasing Regulations – Various governmental rules and 
regulations are imposed to create a clear and legal 
functioning of supply chains. Regulations on the hours of 
service of drivers, compliance, safety, and accountability 
are vital requirements. Fulfilling all of them without 
falling victim to legal complications is a real hassle.  

 Expansion in 3PL / 4PL Providers - 3PL and 4PL 
providers are third party and fourth party logistics 
company which manage part or the complete supply chain 
distribution. Extra expenses of third party service 
providers have to be dealt with in order to cope up with 
trends in the market. 

1.1 Multiple Objective Transportation Problem 

The transportation problem is an optimization problem which 
minimizes the cost of transporting some products that are 
available at m sources (supply nodes) and required at n 
destinations (demand nodes). The source parameter ( sij ) may 
be production facilities, warehouse, etc., whereas the 
destination parameter ( dij ) may be a warehouse, sales outlet, 
etc. The penalty ( aij ) that is, the coefficient of the objective 
functions, could represent transportation cost, delivery time, 
number of goods transposed, unfulfilled demand, and many 
others. 

Most of the real-life transportation problems are multi-
objective problems which mean that the problems involve 
multiple, conflicting and incommensurable objective 
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The allocations (in units) for optimized cost of transportation 
which are obtained by using genetic algorithm along with 
mutation are shown in Table 1. 

Table 1: Optimal allocations 

 
Suppl

ier 

Demand of  

State A State B State C 

A1 0 0 6 0 0 1 5 0 0 0 5 0 1 0 0

A2 5 0 0 0 0 1 0 0 0 4 0 5 0 0 0

A3 0 3 0 0 0 3 0 0 0 0 0 0 0 3 0

A4 0 2 1 3 4 0 0 7 3 0 0 0 6 0 4

 

Genetic Algorithm when used with mutation has provided us 
with not only the minimum individual costs for each state but 
also the overall cost of the project has been minimized.  

4. CONCLUSION 

The paper deals with the optimization of a multi-objective 
transportation problem using genetic algorithm. The result has 
been compared with several numbers of traditional cost 
minimizing transportation techniques and it is found that the 
proposed approach of using genetic algorithm yields 
comparatively a better result in a much shorter period of time. 
It is also found that genetic algorithm, when used along with 
mutation helps to improve the result by altering one or more 
genes in the initial solution. This will help the industries to 
achieve the target of minimizing transportation costs and 
maximizing their profit while functioning under the specified 
constraints. 

REFERENCES 

[1] Retrieved from https://eyefreight.com/: 
https://eyefreight.com/the-role-of-transportation-in-supply-
chain-management/ 

[2] Taghrid Imam, Gaber Elsharawy, Mohamed Gomah, Iman 
Samy. Solving Transportation Problem Using Object-Oriented 
Model . IJCSNS International Journal of Computer Science and 
Network Security, VOL.9 No.2, February 2009 

[3] S. M. Lim, “Crossover and mutation operators of real coded 
genetic algorithms for global optimization problems,” Published 
Ph.D Thesis, University Putra Malaysia, Malaysia, 2016. 

[4] McCullock, J. (n.d.). Retrieved from 
http://mnemstudio.org/genetic-algorithms-mutation.htm 


