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Abstract (in English, 250 words or less): 
In this project we are going to build an Arduino car that will be able to be 
autonomous. We’re going to add a sensor with a servo, which is going to be 
turning around from 0º to 180º.So It’ll figure out how near or far are the 
obstacles from the car. It’ll  dodge all the interferences that might be in his way, 
hence the car will be allowed to be in his own without getting hit by any 
obstacle. As a consequence the car will be a autonomous. 
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1. Introduction 
 
 

1.1 Context  
 

● We build an arduino car from the scratch. This is not relevant, but  
      we decided to start this project because we like autonomous 

robots and we’ve inspired in others autonomous robots, like the 
famous vacuum cleaner or militar ones. 

 
● We want our car to dodge any kind of obstacle, changing his path 

and keep going. 
 

 
 

Example of a military robot: 
 

  2

 
 

1.2 Goals  
 

1. Work like a team to create an Arduino car. 
2. Build a car ( Hardware ) 
3. Programme an Arduino board ( Software ) 
4. Initiate us into the programmation world ( Arduino IDE ) 
5. Build an autonomous Arduino car. (Main goal) 

 
 
 
 
 
 
 
 
 

2 Military robot. 
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Explanation:  
 

 
- Our main goal is build up a car in our own from scratch, thus we’ll get into                 

the hardware assembly. The hardware will be controlled by the arduino           
motherboard, which will be computed by our code. Being the first time we             
compute. We want the car to be a autonomous one that will dodge any              
obstacle on it’s way. The car won’t follow any path, he will choose a random               
path, that way, it’ll be autonomous. The car will be similar to the famous              
vacuum cleaner known as “Roomba”.  

 
 3

 
 
 
 
 
 
 
 

 
 
 

 
 
 
1.3 Working method 

 
 

- Our working method consist in building a car from scratch. Thus we can             
customize our car, either physically or the arduino code. So we can use             
different materials. 

 
- We didn’t want to buy a car and personalize it. Cause we believed that it               

would be so much easy if we did this. Our mainly job would’ve been              
computing the code of the Arduino. 

 
 
 

 
 

 
 

3 Vacuum cleaner (Roomba). 
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1.4 Project plan 

 
 

See diagram 
 
 
Tasks: 

● Materials 
○ Choosing materials  
○   Buy materials  

 
● Mounting 

○ Car montage 
 

● Code 
○ Search program code 
○ Our code 

 
● Document 

○ Doing the TR Document 
 

● Web page 
○ Creation of the website 
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Gantt diagram (In red the delivery date) 
 

● February 
 
 4

 
 
 
 
 
 
 

● March 
        5

 
 
 
 
 
 
 
 

● April 
 
 6

 
 
 
 
 
 

 
● May 
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4 February gantt diagram. 
5 March gantt diagram 
6 April gantt diagram 
7 May gantt diagram 
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1.5 Products obtained  

● The products we need are the following ones: 
○ Arduino Uno Rev3 
○ Smart Robot Car Chassis 
○ Motors controller(Neuftech L298N) 
○ Ultrasound sensor. 
○ Wires from male to female. 
○ Wire from female to female. 
○ Wires from male to male. 
○ One servo 
○ Printer 3D 

 
 
1.6 Memory description 

 
Materials: 

- In this section we’ll explain what kind of materials we’ll need in the             
future so we can carry out our project. We have to look out for              
others similar Arduino projects on the internet, so we can find out            
what materials do we need and the exactly arduino model. 

 
- We’ll also explain where did we get all the materials, that is to say,              

in which web pages we did buy it and why we did choose this web               
page.  

 
 
Assembly: 

- In this section we’ll explain how we did build our car. For it we had               
to check other Arduino projects and assembly diagrams, so we          
know how to connect all the wires at the mother board properly.            
And where to place all the components in the chassis. 
 

 
Computing: 

- In this chapter we’ll explain how we did compute the code and            
why we did that. Cause we compute it so our car can do what we               
want him to do. Later on we’ll explain the code (sentences,           
variables...) 
 

 
Website: 

- In this section we’ll show our web page, where we will upload the             
documentation and other stuff related with the project. Thus it          
would be easier to get to our documentation. 
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2. Materials 
 
2.1 Searching 

- We’ve been looking for for the required materials in differents blogs and            
web pages, you can check at the annex. We’ll buy differents materials            
depending on what we want the car to do. 

 
- We’ll need for the car: a chassis, which it includes motors and tires, the              

arduino motherboard, the motors controller which will keep an eye of the            
speed and the wheels, a ultrasound sensor and last but not least the             
servo and thanks to this one the car will be able to locate all the               
obstacles. So the car will dodge them. 
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2.2 Budget 
 
Materials and purchase links: 

 
Arduino Uno Rev3                                                    Smart Robot Car Chassis 

  8 9

 
 
 
 
 
 
 
 
 

Motor controller (Neuftech L298N)                                      Ultrasound sensor 
  10 11

  
 
 
 
 
 
 
 
  

Wires                                                                               Servo 
  12 13

 
 
 

8 Arduino motherboard  
9 Car chassis 
10 Motor controller 
11 Ultrasound sensor 
12  Wires 
13 Servo 
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https://store.arduino.cc/arduino-uno-rev3
https://www.amazon.es/perseids-Chassis-Arduino-Encoder-Velocidad/dp/B07DNX1DX9/ref=sr_1_10?ie=UTF8&qid=1548150840&sr=8-10&keywords=coche%2Barduino&th=1
https://www.amazon.es/Neuftech-Puente-conductor-controlador-arduino/dp/B01KBTNHS6/ref=sr_1_4?ie=UTF8&qid=1548151513&sr=8-4&keywords=l298n+arduino
https://www.amazon.es/Neuftech-ultrasonido-transductor-medici%C3%B3n-distancia/dp/B00PQB8GWM/ref=sr_1_5?ie=UTF8&qid=1548159968&sr=8-5&keywords=sensor+infrarojos+arduino
https://www.amazon.es/AptoFun-DuPont-Arduino-Raspberry-Breadboard/dp/B078RKZ745/ref=sr_1_16_sspa?s=computers&ie=UTF8&qid=1550073521&sr=1-16-spons&keywords=cable+arduino+hembra+a+hembra&psc=1
https://www.amazon.es/Plane-Futaba-Compatible-Standard-Arduino/dp/B01F04T9AM/ref=cm_cr_arp_d_product_top?ie=UTF8


 

 
2.3 Description and use 

 
Arduino Uno Rev 3: 

● This is the exactly arduino model that we need to develop our            
project. We’ve been consulting differents blogs and web pages         
looking for other arduino projects and we reached the conclusion          
that we need this one. We decided to buy the original model, it’s             
more expensive than other chinese models that are cheaper. But          
there aren’t troubles with drivers which the chinese one has. We           
did buy it at the arduino official page. 

 
Smart Robot Car Chassis 

● This is the chassis that we’ve chosen to build up our arduino car.             
As we said, we’ve been looking for others arduino projects and we            
decided the buy the 3 car tires. By doing so the car will need less               
energy to work. 
 

● The chassis we decided to buy includes the two necessaries          
motors, the three tires, bolts and the necessary tools so we can            
assemble it. 

 
Motors controller 

● The motor controller is able to handle the two motors. We’ve           
chosen the L298N model which is the best to build up little arduino             
models. The motor controller is essential to develop our car. 

 
Ultrasound sensor 

● The ultrasound sensor is implemented in our arduino car, which          
will allow him to finger the obstacles on it’s way and thanks to that              
the car will be able to dodge all the obstacles. The ultrasound            
sensor model is the HC-SR04, and is the most common sensor           
used to this kind of projects. The sensor will be spinning thanks to             
a servo, which will spin 180º, as we said, thanks to that the car will               
be able to identify the obstacles. 
 

 
Servo 

● As we said, we we’ll use one servo. In that way, the sensor can              
scan thanks to the servo that will be spinning 180º. 

 
Wires 

● We’ll need different kind of wires to build our Arduino car, like:            
from female to female / from male to male and from female to             
male. All of these wires will allow us to connect all our materials,             
as the ultrasound sensor, the servo, the motor controller and the           
Arduino motherboard. 
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3. Assembly 
 

3.1 Chassis and motors 
- We prepare the motors, chassis and the bolts as you see in the next              

photo. 
      14

 
 
 
 
 
 
 
 
 
 
 
 
 

 
- Once we get all the materials we get ready to start the assembly. 

 
- First, we attach the motors to the chassis and we screw up the bolts. The               

chassis has holes so you can screw the bolts there. When we have one              
of the two motors correctly attached to the chassis we do the same with              
the other motor at the other side. 

 
- When we are done with the motors we fit in the wheels to the motors. 

    15 16

 
 
 
 
 
 
 
 
 
 
 
  

14 Preparing all the materials to assemble the chassis. 
15 Attaching the left motor. 
16 Attaching the right motor. 
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3.2 Arduino 
- In the second place we have to put the Arduino motherboard in the             

chassis without screwing it up.  
       17

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

- Now, we put the battery in the chassis too. 
- At the start we decided to put a set of batteries, 4 batteries of 2V each                

one. But it didn’t provide the required energy to the car. So we changed it               
for one battery of 9V and a higher amperage. 

   18 19

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

17 Putting the arduino motherboard in the chassis. 
18 Putting the set of batteries underneath the chassis. 
19 Changing the set of batteries for one bigger battery. 
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- Later, we had to put two 9V batteries in series so that the voltage              
doubled, as there was not enough power in a single battery to make all              
the car's components work. 

 
 
3.3 Motor controller 

- In the third place we put the motor controller in the chassis. And we put it                
at the front of the chassis, where there are many holes to a anchor it. 
 

- When we have the motor controller ready we attach it with bolts. 
  
       20

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
- As you can see at the previous photo we’ve just connected the wires. 
- We’ll show you up a diagram that we used of the wire connections, 

 
Wire diagram 
 

- In this diagram we can see how to connect the wires from the             
motherboard to the motor controller and motors correctly. 

 21

  22

 
 
 

 
 

 
 

20 Attaching the motor controller to the front of the chassis. 
21 Wire diagram 1. 
22 Wire diagram 2. 
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3.4 Servo and ultrasound sensor 
- In the fourth place, we have to put the servo and the ultrasound sensor,              

these are the last materials that we have left. We put them in the front of                
the chassis after the motor controller as you can see at the next photo. 

 
- We need the ultrasound sensor to be above of the servo. So we attach it               

to the servo with a rubber band, for now.  
 23

 
 
 
 
 
 
 
 
 
 
 

 
- We knew that we couldn’t attach the sensor to the servo with a rubber 

band so we designed a chassis for the sensor. So it could hang in there 
without falling. 

- If we want to build something like that we have to measure the sizes of 
the sensor. So we cut the sheet correctly. The sensor has two kind of 
eyes that are protunding so we have to make two holes on the sheet too. 

 24

 25

 
 

 
 
 
 
 

23 First ultrasensor carcass. 
24 Second ultrasensor carcass 1. 
25 Second ultrasensor carcass 2. 
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- At the fifth place we connect the wires from the servo and the sensor to 
the motherboard. 

 
- At first we have some troubles with the connection of the wires. The 

diagram sais that we have to connect the sensor and the servo to the 5V 
socket of the motherboard, but there is no need to do that. We plugged in 
the servo at the 3.3V socket instead of the 5V one and the sensor to the 
5V one. 
 

 
                      Servo                                                 Sensor ultrasonido 

           
26

  27

 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
- Finally, when we’ve decided where to put all the components at the 

chassis we attach them to it. 
 
 
 
 
 
 
 
 
 

 

26 Servo wire diagram. 
27 Sensor wire diagram. 
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3.5 Distribution 
The distribution is the following one, from the back to the front: 

● The Arduino motherboard is at the back. 
● Following the motherboard we have the battery. 
● After the battery we have a switch. 
● At the front of the chassis there is the motor controller. 
● In the sharp end of the chassis is attached the servo with the 

ultrasound sensor above. 
           28

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.6 Fastenings 

- The Arduino motherboard is fastened for his own carcass. We attach it            
screwing up the holes from the carcass and holes of the chassis. 

- The battery is attached with silicone. 
- The motor controller can hold there thanks to the bolts we did screw. 
- The servo is fastened for the velcro we put at the front of the chassis. 
- The ultrasound sensor, as we explained, is attach to the servo thanks to             

the metallic sheet we did. 
 

 
 
 

28 Distribution. 
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4. Computing 
 
4.1 Arduino IDE installation 

- We need the Arduino software called Arduino IDE, so we can program            
the car. 
 

- We can download Arduino IDE from the official Arduino web page. We            
have to download and install it. For the installation: 

 29

 
- We chose Linux 64 bits or 32 bits, it depends on your computer. 

 
- We save the .tar.xz. 

 30

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

29 Arduino IDE. 
30 Arduini.tar.xz insllation. 
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- We decompress it: 

 31

 
- Now we have to move the the following directory writing in the terminal             

the following line: 
- cd arduino-1.8.9/ 

 
- We execute it with the command sh install.sh. 
- If the installation it’s going well, the terminal will print the following lines: 

    32

 
Finally, we have the Arduino IDE installed. 

 33

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

31 Arduino directory. 
32 Arduino IDE installation. 
33 Arduino IDE. 
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4.2 Code 
 
4.2.1 First code 
 

We found the structure of the code on the Internet, and we adapted it. 
In this chapter we are going to explain the code, even it has comments              
that explains it itself.  

 
- The code: 

 

 34

 
The beginning of the code are just comments. 
 

- As you can see, we added the required libraries for the correct running of              
the servo and the ultrasound sensor. 

- We have to define the pins that are connected to the Arduino            
motherboard. We define the define the pins connected to the A motor            
and the B motor. 

- The variable of the servo is servoMotor. 
- We adjust the speed of the car with the variable vel, thus we can change               

the speed of the car whenever we want. 

34 Arduino code 1. 
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 35

 
- That’s the variable where we define the pins and the servo are outputs             

that we’ve already declared. 
 
 

- With the Adelante variable we can make the car go forward. With the             
Atras variable we make the car move backguards. With the Izquierda           
and Derecha variable we move the car left or right. With the Parar             
variable we make the car stop. 

 36

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
35 Arduino code 1. 
36 Arduino code 1. 
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 37

 
 
 
 
 
 
 
 
 
 

 
 

 38

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
- As you can notice at the speed variables if the car moves forward the two               

motors (IN2 and IN4) accelerate forward. But if the car has to move             
backwards the motors (IN1 and IN3) accelerate to the opposite direction. 
 
 
 

 
 

37 Arduino code 1. 
38 Arduino code 1. 
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- If the car moves to the right the motor A move backwards with the IN2               
variable and the A motor moves forwards with the IN3 variable. In that             
way the car will turn right. But if the car has to move left it does the                 
opposite. 

 
 

- If the car stops it’s pretty simple, the motors just stop working and it              
doesn’t move. 

 
Observation 

- As you can see, we add to the functions the variable called time. That              
variable defines the time required to exec the function when they are            
called in the code. 

 
 
 
4.2.2 Second code 

- In the second code we’ve just add the servo function called move_servo. 
- With the move_servo function we make the servo always move from left            

to right and when it gets to the right it moves to the left. 
 
            39

 

 
 
 

39 Arduino code 2. 
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- As we can see in the code, in the servo function, we have added two for                
loops, one in a positive direction, which is fulfilled when the variable i is              
smaller than 180 and, it is moving the servo to the degree of the number               
of the variable I, and another loop in negative direction that does the             
same but it is always fulfilled that the variable i is greater than 0. 
 

 
- In our servo, the 0 degree is found when the servo is completely turned              

to the right, and the degree 180 is found when it is turned completely to               
the left. Because our servo works by degrees, in our code the i variable              
is a variable that assigns the degree to which the servo has to move, so,               
we make it increase 5 degrees each time it rotates. So we get the servo               
to go from right to left increasing 5 consecutively. 
 

 
 
 
 
4.2.3 Third code 

 
- We add the move_servo function. 
- The move_servo function makes the car spin 0º, 90º and 180º. 

 
 

 40

 

- We add a new sentence so when the servo is at 90º (the middle), it calls                
the servo ultrasound sensor if there are obstacles. 

 
- When the loop for ends in a positive way, the servo will be at 180º, then it                 

will call the ultrasound sensor function. 
 
 
 
 
 

40 Arduino code 3. 
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    41

 
 

- Now, we do the same loop for but in a negative way, it calls the servo                
when it’s at  90º and it goes to 0º. 

 
 42

 
 
 

 
- We call the sensor_ultrasonido every time that the servo is at 0º, 90º or              

180º. And we add to it the i variable, which is the degrees where the               
servo is when calls the function. 

 
 

 
 
 

41 Arduino code 3. 
42 Arduino code 3. 
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 43

 
 

- At the beginning of this new function we call the NewPing library which             
we import at the start of the NewPing.h code. Then we declare a new              
variable and it will be the mediation between the obstacles and the            
ultrasound sensor, measured in centimeters. We add to the function a           
250 milliseconds delay. 

 
- As you can see, there is a sentences that if the ultrasound sensor spots              

an object within 25 cm it scans in which position the servo is, the variable               
i. 

 
- If the i variable is at 0º it means that there is an obstacle on his right, so it                   

calls the Izquierda function so the Arduino can turn left. 
 

- If i is at 90º, it means that there is an obstacle right in front of the car. In                   
that case it calls the Derecha function and the arduino turns right. 

 
- If i is at 180º it means that the obstacle is on his left, so the arduino turns                  

right. 
 

- In the event that the sentence is not complied with an object within 25cm,              
the arduino always moves forward and the ultrasound sensor keeps          
scanning. 

 
 
 

43 Arduino code 3. 
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- Later, doing tests with the Arduino, we realized that it is not necessary for              
the servo to turn completely 180 º, because it also captures the obstacles             
by turning a little less, so we lower the turns from 180 º to 155 º and, on                  
the opposite side, from 0 º to 25 ° , so the loop of the Move_servo                
function remains this way:  

 44

 
 

- With the previous code there was a fault, and is that, when the servo              
rotates completely to one side, did not give time to detect the object that              
was in front, at 90 º, and then collided with this.  
 

- Changing the code and dropping down the degrees to which it arrives to             
rotate, we get that the servo has to rotate less and therefore gives time to               
detect if there is any obstacle in the center and avoid it. 

 
 
 
 
 
 
 
 
 

44 Arduino code 3 
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5. Test 
 

- During the code modifications, although there haven’t been many         
modifications, we have carried out tests to verify the correct functioning           
of the code. 

 
- The first test that we did, we verified that the Adelante, Atras, Derecha             

and Izquierda worked properly.  
 

- Later on, when we connected the servo and ultrasonic sensor to the            
Arduino, we proved that the servo turned 180 º, and that the ultrasound             
sensor, when detecting the objects showed us a signal. For example, a            
change of direction in the direction of the wheels.  

 
- Once verified that all the components of our Arduino worked and fulfilled            

the function that wore in the code, we started with the creation of the final               
code. 

 
- Finally, we recorded the videos of the tests, once reached the final code.             

The videos of the tests recorded in class can be seen in the gallery              
section of our website. 
 

 45

 
 

 
 
 
 
 
 
 

45 Web Images 
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 48

 
 
 
 
 
 
 
 
 
 
 
 
 

 

46 Car image 1 
47 Car image 2 
48 Car image 3 

Index 31 
 



 

- As we can see in the images, we put as obstacles chairs and tables lying               
down in the class, creating a circle which the Arduino had to dodge all              
obstacles without colliding with anything. 

 
- In this way, we could verify that the code works as expected and that,              

when the Arduino detects an obstacle in the right turn to the left, if it               
detects it on the left it turns to the right and if it detects it in the center it                   
rotates backwards and turns to one side. 
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6. Webpage 
 

- We’ve thought about making a Web page to promote our Arduino Car,            
and at the same time,  practice in the subject of WEB applications. 

 
- We’ve tried to make the website in a modern way, "one page". We will              

create a menu where you can navigate the page. We’ve created the            
page programming with HTML5, CSS and Jquery. We’ve also used PHP,           
we will explain in a detailed way later. 

 
 

6.1. Sections 
 

The page has 4 sections, the sections are the following ones: 
○ Home.  
○ Features. 
○ Gallery. 
○ Contact. 

 

      6.1.1. Home 
 

- This is the home page where we show a photo of our Arduino Car, and               
put some "posits" where we define our project with three adjectives. 

 
 49

 
 
 
 

49 Arduino web 1 
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6.1.2. Features 
 

- It is the second page, we will put three circles and in each one of them                
explain an important characteristic of our Arduino Car. 
 

 50

 
 

6.1.3. Gallery 
 

- In this section, we will put two carousels, one with photos of our car and               
in the other, we will put the three best videos of the tests. 
 

 51

50 Arduino web features 
51 Arduino web gallery 
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6.1.4. Contact 
 

- Finally, we will have the contact section, where we will find data from the              
project, and we will have a form to contact us. Later we will explain the               
function of this formulary. 

 
         52

 
  
 
  
 
 
 
 
 

 
 

 
 
 

6.2. Web Code 
 

- We’ve created the web page with HTML5, CSS, Jquery and PHP for the             
contact formulary. Our web page is responsive. The web page is           
uploaded in Gitlab, like Rusben taught us. 

 
- With that code we can make our web page public. 

https://jmseguraf01.gitlab.io/web-arduino/ 
 
 
 
 
 

 
 
 
 
 
 

 
 

 

52 Arduino web contact 
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- Thus, every time we edit the page code and upload it to Gitlab, the page               
is automatically updated on the server, but, as we will explain later, we             
will end up the Web page to a server on its own. 

 
 

- You can check our web page code in that link: 
https://gitlab.com/jmseguraf01/web-arduino 

 
- A screenshot of each programming language we’ve  used: 

 
HTML5:  

 53

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53 HTML 
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CSS: 

 54

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Javascript (Jquery): 

 55

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

54 CSS 
55 Jquery 
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PHP 

 56

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

56 PHP 
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6.3. Web server configuration 
 

- Once we have the Web page finished we will host it on a Web server,               
which we mount using Apache as a Web server.. 

 
 

6.3.1. Apache web server 
 

- We will use Apache to host our web page in a virtual machine with an               
Ubuntu Server 18.04, because it is a LTS version and offers us a longer              
support time. 

 
- We will use an OVA-linked cloning provided by our teacher Виктор: 
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- We install Apache. 

              58
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- Once Apache is installed, we go to the directory where Apache saves the             

web (/var/www), and we clone the repository of our page. 
 59

 
 
 

- Once downloaded it, we will move the Web-Arduino directory into          
/var/www/html. 

  60

 
 

 
 
 

 
- We will not create any VirtualHost, we will only edit the default            

VirtualHost and we will change the DocumentRoot to point to the           
directory of the Aduino website. 
 

- We edit the /etc/apache2/sites-avaliable/000-default.conf file and we       
add the following lines: 
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- As we can see, we change the mail of the administrator of the Web, and               
the DocumentRoot. 
 

- We reset the Apache service with the command systemctl restart          
Apache2. 
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- We can verify by putting the IP of the Web server that, we get directly the                
Web page of the Arduino. 

 

6.3.2. Mailutils mail server 
 

- We will need to have an email server like Mailutils in our web server so               
when they fill out and send the contact form, it fulfills its function that is to                
send an email to the administrator of the page thanks to the code of              
PHP. 
 
We install PHP: 
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- Now we change the hostname in the /etc/hostname file: 
 

- We edit the /etc/cloud/cloud.cfg fil and we change the following lane: 
 63

 
- We restart the service. 

 
 
 
 
 
 
 
 
 

62 PHP installation 
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- Once we’ve restarted the service we can install mailutils: 
        64

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

- We select the default option. 
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64 Mailutils installation 
65 Default installation 
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- Once installed, the form will work and we send a mail so we can check it                
out by doing a that: 

             66

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
- If we send it and we check it out on the mail of the administrador 

(jmseguraf01@elpuig.xeill.net), we will see that it has worked. 
 

- If we do the test in the institute it will give us an error, since mailutils can                 
not send emails to the institute's domain from the institute so we will             
change the mail administrator and put my personal. 
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66 Contact email 1 
67 Contact email 2 
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- We make sure it arrives. 
 68

 
- As we can see, the message arrives well but it arrives as spam. To avoid               

this, we will have to link a Gmail account to the mail server so that the                
messages do not arrive as Spam. 

 
 

6.3.2.1. Link the Gmail Account 
 

- To link a Gmail account to the mail server (Mailutils), the first thing we              
will do is create an account for the project: 

 69

 
 
 
 

(Arduinocartr1?!) 
 
 

 
- Once we have the account created, as we can see in the image above,              

we have to change the settings to allow less unsafe applications to            
access your account: 

1. Go to your Google account.  
2. In the Navigation pane on the left, click Security.  

68 Email 
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3. In the Unsafe Application Access pane, located at the bottom of           
the page, click Enable Access.  

 
 
  
 
 
Now, we must change the configuration of Postfix, on the mail server.  

 
              70

- We have to create the following file: /etc/postfix/sasl/sasl_passwd        
and add this: 

[smtp.gmail.com]:587 arduinocartr@gmail.com:Arduinocartr1?! 
[service]:port   mail:password 

 
- After that we create the database with this command: 

sudo postmap /etc/postfix/sasl/sasl_passwd 
 

- We assign the permissions 660, to the file that we’ve just created. 
 

- We add the following line in this file /etc/postfix/main.cf. 
        71

 
 
 
 

- Finally, at the end of the file we must add the following lines: 
 

    72
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- We restart the postfix service: 
sudo systemctl restart postfix 

 
 

- Now, we try to fill and send the contact form, and as a result, we will                
have to get to our mail a message with the data of the form and the origin                 
of the mail account created above (arduinocartr@gmail.com). 
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              74

 
 
 

- And finally, as we can see, the message does not leave us as spam and               
arrives as an email. 

 
 

6.3.3. Domain configuration 
 

- In the previous points, we’ve managed to upload the Web page to an             
own server created with Apache, and on the same server, install Mailutils            
so the contact form works. But this server can only be viewed from the              
local network. And we want that our server could be seen from outside             
the local network so that anyone can visit our project website. 

 
- We must link a web domain to the router where the server is located,              

then open a port on the router to indicate that any connection that goes              
to port 80, redirect to the IP address of our server. 

 
- We start by getting a domain that takes us to the public IP of our router.                

This, we'll do it with No-Ip. 
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- If this is the first time we use the service, we will have to register with an                 
email account. In my case I'm already registered so we logg in. 
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- We create the free domain. 
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- As we can see, this domain share us directly to our public IP address, in               
this way, every time we write the domain will take us to our router . 

        77
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- In this case, with our Vodafone router we can not access from within the              
network to the domain because it gives an error. But if we are out of the                
local network, we can access without any problem. 

 
 
 

- The next step is to access to our router, open the 80 port and redirect the                
connection to the IP address of our web server. 
 
 
 

- This step on each router is different as each has a different web interface              
configuration. In the case of Vodafone we seek port redirection.. 

 78

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

78 Port 
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- We add a redirect here.  
 

 79

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
- LAN IP is the IP address of the server, the public port is the port to which                 

will be accessed from outside the LAN and Port LAN is the port, with              
which the server is accessed within our local network. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

79 Port redirection 
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- Now, if we put the domain arduinocar.ddns.net, it will take us directly to             
the DocumentRoot of the file 000-default.conf, the directory of the          
Arduino website. 

  
           80

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
80 Arduino web 
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6.3.4. Configuración HTTPS 
 

- As we can see, we can access without any problem to the Web that is               
uploaded on our server. But this is an HTTP connection, it's not            
encrypted. In this chapter we will show how we encrypt our Web page             
with HTTPS from Let's encrypt. 

 
- To start, we go to the Let's encrypt page, select that we have access to               

the shell and send us to https://certbot.eff.org. Here we select the           
software we use and the distribution of Linux. 

 
 81

 
 

- When selecting the parameters, we will get a guide with all the            
commands that we must run on our server to install Cerbot.. 

 82

 
- We execute all the commands. 

 
 

- Once the installation is finished, we execute the following command to           
automate the installation of the certificate. 
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- Then it will ask a series of questions. The following image asks for the              
mail of the administrator, we accept the terms and conditions of the Let's             
encrypt service.  
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- Now, it will ask us for a domain name, we'll have to put the domain that                
the non-IP service has given us.  

 
 

- Finally, it asks if we want to use HTTP, we redirect directly to HTTPS, in               
our case we say no. 
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- Then we must open a router port that points to the LAN port 443, cause               

this is the insurance to connect by HTTPS 
 

 
 
 
 
 
 
 

84 Installation answers 
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- Our Vodafone router, does not let us Open the port 443 face to outside              

the network, so we open the port 4443 and add a redirection in Apache. 
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- Once we’ve opened the port, if we put the domain address           

https://arduinocar.ddns.net:4443, it will take us to the Web page in          
HTTPS with the Let’s Encrypt certificate. 
 

 
- But we want it to take us directly when we put the domain name, without               

having to put the port and HTTPS, for this we will add a redirect on the                
Apache server.  

 
- We have enable the rewrite module with this command: 

sudo a2enmod rewrite 
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- We edit the default VirtualHost (000-default. conf) and we add a rewrite            

rule: 
             87

 

 
- We restart the apache service with systemctl restart apache2. 

 
 

- Now, if we search arduinocar.ddns.net in our browser, it takes us to the             
HTTPS version automatically. 
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7. 3D Housing 
 

- So that our Arduino car is more beautiful aesthetically, we decided to            
create a casing. We thought about creating it with wood, but our teacher             
recommended us to use the 3D printer that we have in high school and              
so we did. 
 
In the creation of the case we use the following steps:  

● To begin with, lake in the measures across and across our car. 
● Then we started to create the casing with simple geometric shapes as            

cubes, fused a small cube into another larger cube to get the casing will              
be hollow. All this, following the measures taken earlier. 

● Then, we decided to make a hole in the front, so that, just ahead you               
could see the interior of the car Arduino. 

● Later, in the two side walls, we made holes of "random" shape so that it               
would be a more beautiful and at the same time, more original aesthetic             
form. 

● Finally, we decided to put a rounded edge to the cube to make it look               
prettier. 

 
 
 
 

- Once the case is finished, the 3D visualization of the program is as             
follows: 
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89 Housing 1 
90 Housing 2 
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 92

 
 

 
 
 
 
 
 
 
 
 
 
 

 
- Once the case is finished, we put it to print, but we had several problems               

with the printer because, it did not get the print thread well. We tried to               
print it several times until we hit the trick, put the print thread the fattest               
size possible.  

 
- Printer indicated 24h and 9m printing. 

 
- These are some photos of the printing process: 
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- Here we can see a video of the housing impresion. 

 
 

- Finally, with the housing put on, the car looks like that : 
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94 Impression process 2 
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8. Conclusions 
Juan Miguel Segura and Alejandro Mallén have reached the following          
conclusion. We have acquired many new knowledge on Arduino electricity          
and assembly. A field we've never tried before. As for the programming part             
of the Arduino we have learned to program in C. 
 
With the website we have been able to develop a Web page from 0. That is                
hosted on a laptop at Juan Miguel's house and an email server so they can               
contact us from the website. All this we have been able to realize applying              
the knowledge acquired in the subjects of services and WEB applications. 
 
We have also had the opportunity to create a car casing with the             
OpenSCAD software and print it on the 3D printer of our center. 
 
In conclusion, we could not have done most of this work without the             
knowledge acquired in class. 
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Code Arduino  
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