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Vehicle route planning in logistics 

 

Methodological description of an Innovative class or educational game 

(A standardized template for instructions to teaching staff) 

 

Overview 

The game demonstrates the capabilities of modern information systems and technologies to 

facilitate and automate vehicle routing.  

 

Planning transport routes in order to optimize them is an integral part of modern transport 

systems. It is made possible by Geographic Information Systems (GIS), which facilitate spatial 

determination of the environment and its digitization and visualization. Based on this, as well 

as on the basis of the existing transport tasks and resources, it is necessary to make a plan 

for the optimal movement of the vehicles. In literature, these tasks are most often defined under 

the general term "Vehicle Route Planning" (VRP). 

The vehicles must visit all customers and return to the starting point. Since their 

movement incurs costs, the goal is to minimize them by using the shortest routes. In order to 

provide a solution to problems of a different nature, the task of route planning has its 

development in many variants, concerning the addition of a number of conditions. 

 

Objectives 

The game aims to demonstrate the advantages of routing systems in two ways – 

manually and through the use of software systems. In general, tackling such tasks without the 

use of software products is difficult and even impossible when a number of restrictive 

conditions accumulate. This allows participants to experience the difference in solving the task 

in different ways.  

 

Group Size 

No special requirement for the group size. 

 

Time requirements 

1 – 1.5 hours that can be reduced or extended.  

 



Set Up 

For the game to take place, it’s necessary to first introduce the players to the nature of 

the problem. Routing is a difficult task even only for the mathematical solution alone. Since the 

problem is extremely complex and it’s not always possible to find the optimal solution, the 

systems usually perform calculations applying different algorithms, which in turn often leads to 

different solutions. This is the reason why heuristic methods have developed intensively over 

time and find a place among the ones often used for planning the routes of vehicles. Since the 

different methods are aimed at reaching a minimum deviation from the optimal solution, the 

evolution in their development, whose purpose is to meet the needs for solutions to the task, 

is completely natural. 

The complexity of the routing task depends on the number of parameters – the more 

conditions are added, the more complex it gets. Usually, the applied limitations are related to 

these factors:  

– delivery time window; 

– waiting/stay; 

– vehicle capacity; 

– working hours of drivers and breaks according to the regulations; 

– place to start and end the working day; 

– transport costs, etc. 

 

The game is based on solutions which are offered as SaaS (Software as a Service.) 

This kind of cloud computing includes using ready-made, turnkey solutions for developing 

routes literally in a few dozen clicks.  

 

Procedure 

It is recommended to begin with an easy premise for the problem. On a random map, such 

as Google maps, of the city where the game is taking place, several points/clients are 

selected. The corresponding points are shown on the map.  



 

Next, the participants are asked to develop a delivery route with one vehicle with a capacity 

of 20 units. After solving the task (which is fast), it becomes more complex as more points 

are added. 

 

 

The task becomes significantly more complex because it requires planning 2 routes. Still, 

the participants are expected to come up with solutions within 5-10 minutes. After that, time 

windows for delivery are introduced in random order, and for each point a start and end 

time for delivery is defined, with a range of 2-3 hours, no more. This complication makes the 

task difficult to solve by applying conventional approaches. Thus, the need for software 

solutions is introduced. 

 

The solution can be illustrated with different software products; in this case, the product used 

is http://logvrp.com which offers free access.  



The first step is to define the points in the task. The user simply has to locate the point on the 

map and mark it, then a dialog screen opens (Fig. 1) and the following data is filled in – name 

of the point and address, which can be obtained automatically. 

 

Fig. 1. Defining a point in the system - the others are entered the same way. 

 

The next step is defining vehicles. At this stage, the possibilities are more, which requires more 

attention. A view from the dialog box is shown in the following figure. The main parameters 

are: number of vehicles of this type, name, starting point of transport work, as well as end 

point, capacity, measured in different types of units, average speed, costs, etc. 

 

Fig. 2. Defining vehicles – they can be several or more than one course can be allowed for the 

ones entered in the system.  



The third step is specifying the tasks, i.e. what demand for specific products each of the 

customers has. When defining the search, other requirements also factor in, such as delivery 

time windows, which point the delivery starts from, preferred loading time, whether it is 

necessary to pick up goods from the customer, etc. 

 

Fig. 3. Defining a delivery task to a customer – in this case there should be seven tasks. 

 

After completing the above steps, it is possible to proceed to the calculation of routes. The 

system uses two algorithms, makes suggestions for performing the search at optimal costs 

and graphically illustrates the routes on the map. 

 

In order to boost the game element, participants can be divided into groups and pitted in a time 

competition. After solving the task, it can be made more complex and be solved anew.  

– new points 

– search changes 

– new time windows 

– change of vehicle capacity, etc. 

 

Directions 

The system applied in this case is very intuitive, and the only recommendation is to follow the 

guidelines of the system itself. It is recommended not to strictly follow these steps. 

 

Debrief 

After the successful completion of the task, a discussion with questions should be held: 



- What is the difference between manual and automated execution of this task? 

- Did you at any time feel like you have made a wrong decision? 

- In which case will we have higher productivity? 

- What about the costs?  

 

Variations 

The task can be significantly extended to comply with specific needs, as well as to allow the 

use of other SaaS software solutions.  


