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How to serve customers from the depot
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Solution

VRP

Vehicle routes
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Solution

Find best vehicle routes to serve a set of customers.
Best routes may be :

I Minimum cost

I Minimum distance

I Minimum travel time

I ...
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The objective of our work
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Overview

Combinatorial Optimization

Combinatorial optimization occupies a very important place in
research operational, in discrete mathematics and computer sci-
ence. Its importance is justified on the one hand by the great dif-
ficulty of optimization problems and on the other hand by many
practical applications that can be formulated in the form of a
combinatorial optimization problem .
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Overview

Vehicle Routing Problem

The vehicle routing problem (VRP) is overwhelmingly described
as the problem in which vehicles based on a central depot are
required to visit a set of geographically scattered customers in
order to fulfill recognized customer demands. The objective is
to construct a minimum cost, feasible set of tracks one for each
vehicle.
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Motivation

The motivation behind our
study of the vehicle rout-
ing problem (VRP) came
as a result of the multiply-
ing applications in the real
world to these problems
represent. For this reason,
the VRP is a very active
field of research and has
witnessed an astonishing
interaction amidst theory
and practice.

The applications of vrp

I The VRP is a main link in
the field of logistics

I The VRP is part of our daily
life,starting with the
newspaper
distribution,school bus,etc.

I ...
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Definition

Combinatorial Optimization

Combinatorial optimization is to minimize or maximize a function
often called cost function, of one or more variables subject to
constraints.
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Resolution of a COP

Solving a COP requires the study of three points particulars:
1-Definition of the set of feasible solutions.
2-The expression of the objective to be optimized.
3-The choice of the optimization method to use.
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Complexity

we distinguish essentially four classes of problems:

I Class P.

I Class P-Complete.

I NP Class.

I NP Hard Class.
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Methods of resolution

Optimization methods can be divided into two broad classes of
methods for problem solving:

Methods of
resolution

Approximate
methods

Exact
methods
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Methods of resolution

Classification of combinatorial optimization methods

Development of a tool for optimizing vehicle routing problem (VRP) A. Hamani, Dr. B. Lounnas



30/68

Introduction Combinatorial optimization VRP Our contribution Conclusion Future works

Definition

The (VRP) is a set of prob-
lems in which set of routes
for a fleet of vehicles based
at one or several depots
are to be formed for ser-
vicing the customers dis-
persed geographically. In
the Vehicle Routing Prob-
lem (VRP),multiple vehi-
cles leave from a single
depot and must return to
that location after complet-
ing their assigned tours.

The Objective of VRP

The objective of the VRP is to
form a route with lowest cost to
serve all customers
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Definition

An instance of VRP and its solution
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Definition

The traditional VRP
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Types of VRP
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Origins of VRP

One of the simplest, but still NP-hard, routing problems is probably the
traveling salesman problem (TSP).
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Definition

TSP

Given a set of cities and the cost of travel (or distance) between
each possible pairs, the TSP, is to find the best possible way
of visiting all the cities and returning to the starting point that
minimize the travel cost.
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Definition

Illustration of the(TSP) and(VRP) route patterns
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Classification of TSP

Symmetric TSP
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Classification of TSP

Asymmetric TSP
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Classification of TSP

Multi TSP
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Global architecture

The architecture of our tool is based of multiple characteristics which
are :

I The main depot of the company

I Customers

I Logistics

I Planning of routes

I Assignment
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Global architecture
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What we need in our tool

Our model uses the following data that is available as inputs :

Product : An article or substance that is manufactured for sale. The
unity of measuring of any product it’s by kilograms (KG).
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What we need in our tool

Logistics : Here we are talking about the availability of the fleet of
trucks that serve the customers from one depot.

The most important thing here is that we have (03) different types of
trucks that are :
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Types of trucks

1- The owned trucks by the company.

2- Available trucks or (Rented Trucks).

3- Spot trucks .
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Cpacity of a trailer

Each truck from this trucks have a defined tonnage and a trailer
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What we need in our tool

Customer : Every client have characteristics which are the following :

I Locations : Every customer have a location and could have a
multiple locations , it could be in thesame place or a diiferent
place from the first location .

Every location of a custumer is far from the depot by a distance
and time.The unity of measuring the distance is by Kilometres
(km) and the unity of measuring the time is by hours .
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Customer

I Slot (Time Windows) : A fixed interval of time, where the delivery
locations of the customers have time windows within which the
deliveries (or visits) must be made.

Every customer have a specific day to serve him, in this specific
day the customer have an interval of time , the earliest and the
latest times.
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Order of a product

Here we can see the orders of the customers during the whole
week
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Order of a product

Add Of An Order Of Product
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Capacity logistic

In this figure we see the logistic capacity of the company of the
whole week
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Capacity logistic

Add of logistic capacity
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Generation of routes

The generation of roads it is the merging between the order of
purchasing and the priority of the customer
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The Core of our tool

In this section we’ll describe the two main parts of our algorithm wich
are :

I The day of loading

I Assignment
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The day of loading

This part consist of knowing the date of loading , and to know the
date of loading we need an essential information which is the

customer and his informations
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Assignment

This part it’s a merging between the day of loading and the
logistic capacity.
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How to calculate the day of loading
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How to assign trucks
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Pseudo algorithm of the day of loading
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Pseudo algorithm of the assignment
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Experiments and results

In this section a collection of experiments and results are provided.
Our experiments was tested on a 1.70 GHz i3 laptop Pc with 4 GB

RAM. This machine are running Microsoft Windows 7 operating
system. The results obtained from 8 experiments are summarized in
the following charts. Our experiments are divided into two parts the

planning of routes and assignment.
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Chart of planning routes
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Chart of assignment
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Chart of accuracy
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Weakness points

Our tool have a weakness points which is the following :

I The first weakness it’s that our tool when it comes to the part of
planning of routes to generate the day of loading, it only calculate
on the edges of the slot (time windows) of the client. So the
weakness here it’s when the calculating of the day of the loading
starts From time to time, we can fall into a trap of not finding a
solution on the edges of the slot. Our tool doesnt look in the
middle of the interval which is a weakness, because we can
found a solution in the middle of the interval.
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Weakness points

I Another weakness which is in a specific slot of day of loading we
have a specific amount of product in the site of loading. If we can
find a solution of the day of the loading we need to check to and
verify the the amount of product in the site of loading in that
specific slot. If the tonnage in the order of the client surpass the
tonnage of product in the site of loading we cannot fulfil the
demand of the customer, so here it’s a diffuclty for us.
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Conclusion

Conclusion
Vehicle Routing Problem (VRP) was defined as determining the
appropriate delivery routes for a series of given customers , so that the
vehicles can depart from the distribution center and return to the
original center after servicing all customers, with certain constraints
(such as vehicle capacity, customer demand, time window, etc.), in
order to achieve certain goals (shortest distance, least cost, etc.).

Experimental results
I Average accuracy : 79%

I Average runtime of planning of routes : 9 S

I Average runtime of assignment : 6 S
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Future works

By the application of the genetic algorithms we assume that we can
change our tool to the best, by finding the best possible solution.

By apply the GA we can search for the solution in the middle of the
interval. This is our main objective in the near future.
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