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Introduction 
 

The mission given to team 104 is to manage traffic of a city with an application. This 
application aims to detect bottlenecks in the city and make an ideal traffic plan. For the 
implementation, the application will have to integrate road management and signaling, as 
well as traffic simulation in this network.  

So we have to manage:  

• Parameter setting of roads, signaling and road flows. 
• Traffic simulation. 
• Visualization of traffic with color codes. 
• Road loading 

As a bonus, it would be possible to visually modify the signaling parameters, or even 
recommend changes or report dangerous changes. 

Through this report we will present our problematic with its solution. 

First, we will see the state of art, then the distribution of tasks and finally the realization of 
the project until its presentation. 

 

 

  



State of the art 
 

What is a traffic simulator? A traffic simulation, or the simulation of transportation systems, 
is the mathematical modeling of transportation systems through the application of computer 
software to better help plan, design, and operate transportation systems. 

There are already various Internet traffic simulators, ranging from personal projects to 
university student projects to professional and fee-based solutions. 

The first thing that we did is search through the word wild web all projects that deal with this 
topic. 

Example of professional and fee-based solutions: https://www.anylogic.fr/transportation/ 
This application is very complete but complex and is suitable for very large urban projects 
requiring a lot of resources. 

Example of university student project:  http://volkhin.com/RoadTrafficSimulator/ 

This is a traffic simulator and road lights adjuster using Intelligent Driver Model and lane-
changing model MOBIL. Written in CoffeeScript and HTML5. 

Currently it provides only simulator with visualizer. 

 

Figure 1 - Student project 

 

For more project and resources, see the Annexes 

 

This project is quite similar to the one we have to develop, Indeed our problem is the 
following: Imagine being the Marie of a city or a civil engineer and you need to do a study on 
your city without spending a lot of money and as quickly as possible. It is through this report 
that we have tried to solve this problem by creating customized software adapted to all road 
situations. 

 
 



Distribution of spots 
 

In order to realize this project, we had to proceed to the setting up of a working organization 
and a distribution of tasks. 

Here are how the spots were distributed during the realization of this project 

 

Task/Month December January February March 

Vehicle 
Modeling 

▷ Class & Model: 
Gabriel 

 ▷ Design : Kilian 

 

 

Map 
Modeling 

▷ Class: Kilian 

▷Script 
Generator: 
Gabriel 

▷ Design: Gabriel  ▷Model 
Environment: 
Kilian 

 

Interface   ▷Mock-Up : 
Kilian 

▷3D 
Construction: 
Gabriel 

 

Traffic’s 
Dashboard  

 ▷CurrentHour: 
Kilian 

▷InstantiateFlow: 
Gabriel 

 

▷Everything 
Else: Gabriel 

Main Menu    ▷Design: 
Kilian 

 

Design & 
other 
Graphisms 

   Gabriel et 
Kilian 



Choice of the solution provided 
 

After studying several projects, we decided to develop this program with C# language.  

To develop our interface, we have chosen to use the "Unity" Integrated Development 
Environment. Unity is an IDE widely used in the world of video games, and 3D software. It is 
a complete software, with a free version rich in features and a powerful graphics engine. 

Unity allowed us to take advantage of a large library of graphic objects ready to be placed on 
the card: 

To develop an application under Unity, the language used is C#. It is an object-oriented 
language that perfectly meets the needs of application development in a software and Video 
game universe with players, AIs and an important graphic dynamic. Furthermore, C# can be 
used to create almost anything but is particularly strong at building Windows desktop 
applications and games. C# can also be used to develop web applications and has become 
increasingly popular for mobile development too. 

Then, to save ours local data we choose JSON model (stands for JavaScript Object Notation), 
The JSON format is syntactically identical to the code for creating JavaScript objects. 

Because of this similarity, C# program can easily convert JSON data into native C# objects. 

 
 

 

 

 

 

 

  



 

Building a Traffic Simulator 
Map modeling 
The first thing we developed was the Model of a Map. In fact, in order to model the 

map, we chose to use an object matrix. Indeed, it contains different Objects representing the 
road and its environment. To represent the roads, we have created different sections of roads 
dedicated to indicating the direction.  

Indeed, as traffic simulating two-way roads, we had to distinguish each portion of the road 
one from the other. 

A) Road Portion 
 

As mentioned above, there are several objects intended to represent a portion of a road for 
that at the end it build  a complete and structured road.  

Each section of road is distinguished by its direction, functionality and name (which indicating 
the direction). 

Here is a list of the basic routes to build the map: 

NAME DESCRIPTION 
TB Top to the Bottom 
BT Bottom to the Top 
RL Left to the right 
LR Right to the left 
CNO Center North West 
CNE Center North East 
CSO Center South West 
CSE Center South East 

By coherently linking each portion of the road together we can build our first road with a 
crossroads.  

By creating a JSON file or adding our road sections, and using a script to generate the map via 
the JSON file, we can instantly see the result: 

           

                                  Figure 2 - JSON Grid                                      Figure 3 – Map from JSON 



We have also assigned to each section of road two nodes to indicate the direction of the 
vehicle. To get an idea, here is an example of a TB type road section: 

 

 

Figure 4 - Road TB 

 

We can notice the presence of the two Nodes, so the vehicle will have the direction of the 
road using the order of the nodes.  

Node1 ➠ Node2 

There is another type of road that are Spawn Point, these portions are dedicated to the 
appearance of vehicles.   

We have also set up other objects to represent the map, its roads and its environment (for 
more information see Appendix). 

 

B) Map & Road ‘Behavior’ 
 

Across the road, various events can occur, such as changing traffic lights, adding obstacles or 
even changing schedules. But the autonomous event that most affects vehicle behavior is the 
change of traffic lights.  

When there are intersections in the network, there is obviously going to be a need for some 
kind of traffic regulations. Therefore, a system modelling traffic lights was developed.  

Every n second the switch is made between the opposite lights of a crossroads. In general, 
the headlights are only present on road sections such as CNO, CNE, CSO, CSE or either 
portions of road that represent a crossroads. 

Cars arriving at the intersection will check whether or not its intended channel is open, and it 
it is not, it will stop. The traffic lights will keep a list of cars which waits for a given channel to 
be opened, and once it is, those cars will be notified. When the cars receive such a 
notification, they will continue driving. 



Vehicle modeling 
A) Vehicle feature 

 

Once the map is generated, we need vehicles to operate the roads. 

This is why we have created several types of vehicles:  

• City car 

• Truck  

• Motorcycle  

• Bus 

 

At first we experimented with Unity’s Rigidbody component for physics, changing the velocity 
vector to achieve movement. We decided to instead to the movement manually for now, 
simply translating the objects in 3D space. Each frame, a Movement() function is called, which 
simply moves the object speed * deltatime units in the direction of the inherent forward 
vector. The cars take input via a GetPath() function, which specifies the direction, distance 
and speed the car should travel at. 

Each car has its own characteristics (speed, weight, acceleration).  

The speed of a vehicle is calculated according to its acceleration and weight (See appendix for 
all vehicle information)  

Deceleration is calculated using acceleration. Indeed, deceleration is a negative acceleration, 
which then allows us to obtain a braking distance using the following formula   

𝑣 = 𝑣# − 𝛾. 𝑡	 
 

where  

γ (m/s²) ‣ Constant deceleration  

v (m/s) ‣ Speed at time t 

vo (m/s) ‣ Speed at initial time 

t (s) ‣ Time 

 

 

 



B) Vehicle Behavior 
 

When a vehicle is creating, it will be assigned a path to follow through the map.  

The choice of route will depend on the vehicle, if the vehicle is a bus then it will necessarily 
pass a bus stop, while the other vehicles will have a random route.  

The path will be in the form of a node table, belonging to the portion of the road, to be 
covered. 

 

 
Figure 5-  Array of nodes 

 

Of course, if there is no bus station present in the chosen map, the buses will then have a 
random path.  

The detection of a vehicle or road signage is carried out using Unity. Indeed, each car is 
equipped with a collider, i.e. a detection zone that is specific to the object that holds it. With 
the help of this Collider, we were able to create an event that allows the vehicle to slow down 
to a stop when a vehicle or signal was approaching.  

Here is a schema that allows to better represent the detection: 

 

 
Figure 6 - Collider 



Presentation of Traffic-Simulator 
Main menu 

 

The main menu is a graphical interface element, in which a list of commands is presented. 
This menu only appears when the software is launched so as not to clutter the workspace. 
They appear following specific actions, such as clicking on a particular area, or on an item in 
a menu bar. This menu is intended to simplify the exploration of the software via an 
ergonomic system of links separated into easily understandable categories. 

 

This menu is distinguished by different sections that we will present: 

HEADER 

 

This part of the menu is dedicated to the direct links of the first three functionalities of the 
software  

• Home: to access the main menu   

• Settings: To access the software settings  

• Cross Button: To exit the software and return to the initial file 

FOOTER 

 

As for the footer, it allows access to the resource and public link, i.e.:  

• GITHUB: To access the source code and ReadMe  

• Youtube: To see the demo of the software via a video hosted on Youtube 

 



MAIN MENU 

 
Finally, the most important software features are available via the main menu. This one is 
composed of three buttons, each of which is distinguished by a specific function. 

 

1. Existing Map 

This button gives direct access to the traffic simulator from a map delivered with 
TrafficSimulator. Indeed, about ten maps are provided in order to train and to examine as 
well as possible the different functionalities and possible combinations present in this 
software.  

Among these maps, you can find replicas of famous cities such as New York City, Amsterdam, 
or even London. You can also find lambda cards there. 

 

 

2. Upload Map 

Upload map allows you to load your own city. Imagine that the user is the mayor of a city or 
even a civil engineer and that several times a day, fads are created all around your city until 
they reach a neighboring city or even until they cause accidents. With this button, you can 
then load your own city directly onto Traffic Simulator and perform all the necessary tests.   

Indeed, with the help of a simple file in JSON format, the user will be able to digitize his city, 
or some key point of his city. 

3. Garage 



Through the garage you will be able to view all the available and upcoming vehicles present 
in the simulator.  

You will have access to the important data of each vehicle, such as its acceleration, maximum 
speed or weight. 

 

 

Traffic Simulator 
 

After choosing one of the two buttons that gives access to the traffic simulator (Existing Map, 
Upload Map) you can go directly to the simulator with the map that has been chosen.  

 

 

As we can see above, we can notice directly the crossroads (crossroads), the traffic lights, the 
environment (building, park, water point...) and rectangles with the indication "Spawn".  

Indeed, they are Spawn buttons, they allow to make vehicles appear with a simple click  

Once a vehicle has been added, it can be studied more closely by clicking on it:  



 

 

Through this view we have access to information dedicated to the vehicle, such as its 
identifier, its speed.  

You can also disable the camera or delete the vehicle. 

In addition, we can notice the presence of a small panel that indicates the number of vehicles 
present on the road, for the moment no cars are present. Below, we see a panel that serves 
as an indication, in fact this small panel, which we call Log Panel, allows us to have all the 
necessary information, such as the appearance of a vehicle, the disappearance of a vehicle or 
when two vehicles collide, on the simulator instantly.  

Here is a small example:  

 
Now we will present the dashboard. To access it, simply click on the small icon at the top right 
which will bring it up  

And here is the dashboard, where all the possible filters and actions are present:  



 

CURRENT HOUR 
Through this filter, the user can change the simulator time at any time, he can choose day or 
night.  

Accompanied by a toggle that allows you to launch this filter automatically and will let the 
time flow autonomously. 

[Figure – Current hour] 

INSTANTIATE FLOW 
This one allows to choose a time of instantiate vehicles. For example, here, the user has 
chosen to display vehicles at each Spawn point every 3 seconds.  

By pressing the'Apply' button you choose to apply the filter and therefore start the counter. 

RUNNING 
The toggle Running allows you to pause the traffic. By activating this filter, all vehicles present 
will be frozen. 

TIME FACTOR 
Time Factor speeds up traffic execution time, vehicles will move much faster, as will signalling 
and the environment. 

 

 

 

 

 

 

 

 



ADD OBJECTS 
From this filter we can add two different objects  

- Barrier: This one allows to stop a vehicle. To place a barrier, simply press the button 
with the icon and to choose a yellow zone to place it  

      

- You can also add a pedestrian and take control of it.  

 

By taking control of the pedestrian, you have an inside view of the traffic and outside of the 
vehicles.  

Any contact with a car as a pedestrian will cause the car to stop immediately. 

 

CLEAN THE MAP 
With the help of the clear button, all vehicles and barriers on the road can be removed. 

 

 

  



 

Future Projection 
 

Our simulator has basic and advanced functionalities: signal lights, crossroads, modification 
of execution speed, local schedule, or even adding obstacles  

  

It is possible to work on other more advanced features in order to offer the user a greater 
possibility of action. In addition, the functionality presented through this software is 100% 
operational and allows to carry out first studies on a road traffic, nevertheless this one could 
be a little more developed to obtain a complete, and professional product.  

  

Among all the openings imagined, this is the one we think will be a priority and accessible in 
the near future:  

Installation of taxis, equipped with a point A to a point B, which would be the point of recovery 
of a passenger, he would then have as final point'C'. All this would of course be to take the 
less cumbersome and faster routes.  

Installation of the roundabouts. Indeed, for the moment it is not possible to carry out tests 
on roundabouts or roundabouts.  

Adding pedestrian traffic  

Obtain information known from the flow of road traffic, such as using the WAZE© application 
API.  

Save the progress  

Of course, other openings are conceivable and feasible, for example it might be interesting to 
leave the user the possibility to modify the route directly. 

 

 

 

 

 

 

 

 



 

 

Conclusion 
 

With the constant increase of vehicles on the road (more than 100,000 new driver per year) 
road traffic will only get worse if we stop taking action. 

With the help of this project, our vision of the road traffic has changed. Now it is easier to 
explain why the motorways and the periphery are constantly blocked.  

Using our traffic simulator, we can not solve the problems related to motorways or fast-paced 
environment, however we can study any problem related to a city like New York City. 

We can understand why and from where come fads and accidents. We can anticipate and 
decrease until a day totally disappear.  

If we apply all future projections, perhaps we can one day market our product to the town 
hall, city, school or even to a whole country. 

In addition, with new technologies, such as autonomous cars or electric cars, applications 
related to transport, such as Uber or Kapten, or new means of transport, such as electric 
scooters and hoverboard, simulated traffic without help a computer will be more and more 
complicated....   



Appendix 
 

Github 
 

Source Code : https://github.com/leirbag95/Traffic-Simulator 
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Vehicle Class (UML Schemas) 

 

Type of Roads 
 

NAME DESCRIPTION 
TB Top to the Bottom 
BT Bottom to the Top 
RL Left to the right 
LR Right to the left 
CNO Center North West 
CNE Center North East 
CSO Center South West 
CSE Center South East 

RLS Right to the left with Spawn point 

LRS Left to the rightwith Spawn point 

WP Welcome Panel 

GR Grass 

BS Bus station 

 

 
 

 

 



Vehicles Details 
 

NAME SPEED MAX. ACCELERATION WEIGHT IMAGE 
CITY CAR 50 km/h 2.0 m/s2 1 015 Kg 

 
TRUCK 45 km/h 1.46 m/s2 10 430 Kg 

 
BUS 40 km/h 1.7 m/s2 8 500 Kg 

 

MOTO 60 km/h 2.7 m/s2 650 Kg 

 
 
 
Example of Scene 
 

 


