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Abstract

Objective: In this study, different ways of delivering goods to customers are created and
therefore the vehicle routing decisions are added to this issue. In this case, customers
must be divided into clusters and each customer assigned to one means of transportation
in order to minimize the cost of orders between customers. In this study, the problem of
integrated supply chain scheduling is determined by timely delivery of orders, scheduling
orders on a machine in a manufacturing system and batch shipment, allocation to multiple
heterogeneous transport modes according to capacity, and finally order delivery. To
customers in the time window, it aims to minimize the total cost of distributing orders and
the constant and variable costs of fuel and carbon emissions of the vehicle and the total
time delay of customer orders.

Methods: The problem programming model is a mathematical model of complex
nonlinear integer and has been used for solving multi-objective meta-algorithms MOPSO
and NSGA-I1.

Results: The results show that NSGA-I1 algorithm performs well.

Conclusion: This research reduces the costs of production, distribution, inventory
maintenance and fuel consumption. It can aso help reduce product inventory and
mai ntenance costs.
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Algorithm 1: Pseudocode of NSGAII

Input:N’, g, fi,(x) > N'member evolved g generations to solve f;, (x)
Initialize Population P’;
Generate random population — size N';
Evaluate Objectives Values;
Assign Rank (level) based on Pareto — sort;
Generate Child Population;
Binary Tournament Selection;
Recombination and Mutation;
for i=1 to g do
for each Parent and Child in Population do
Assign Rank (level) based on Pareto — sort;
Generate sets of non-dominated solution;
Determine Crowding distance;
Loop (inside) by adding solution to next generation starting from
the first front until N'individuals;
end
select points on the lower front with high crowding distance;
create next generation;
Binary Tournament Selection:
Recombination and Mutation;
end
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1. Deb & Pratap 2. Crowding Distance
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Algorithm 2: Pseudocode of the standard MOPSO algorithm

Begin
for each particle in the swarm
Initialize its position & velocity randomly
end for
Initialize External Archive (EA) (initially EA empty)
Quality (leader)
do
for each particle in the swarm
select a particle (leader) from EA
Evaluate the fitness function
if the objective fitness value is better than the personal best objective fitness value
(pbest) in history
then
current fitness value set as the new personal best (Ppest)
end if
update the particle velocity
update the particle position
end for
update leader in EA
Quality (leader)
until stopping criteria is satisfied
report the result of EA
end begin
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