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Introduction

This book contains everything you need to know to build your own Remote Controlled
Arduino-based electronic car.

Welcome to the exciting world of Arduino car building! In this book, we will embark on a
thrilling journey of exploration, learning, and creativity as we dive into the realm of robotics
and unleash the power of Arduino to build and control our very own car.

Have you ever dreamed of building your own autonomous vehicle or a remote-controlled car
that can navigate through obstacles with ease? With Arduino, your dreams can become a
reality. Arduino is a versatile and user-friendly platform that enables you to bring your
car-building ideas to life, even if you're just getting started with electronics and programming.

This book is designed to be your comprehensive guide, providing you with step-by-step
instructions, practical projects, and a wealth of knowledge to help you master the art of
Arduino car building. Whether you are a hobbyist, a student, or an aspiring engineer, this book
will equip you with the skills and confidence to create intelligent, customizable, and fun robotic
cars.



What makes Arduino so special? Arduino is an open-source electronics platform based on
easy-to-use hardware and software. It allows you to interface with a wide range of electronic
components, such as motors, sensors, and wireless modules, and program them to perform
specific tasks. Arduino empowers you to unleash your creativity and build innovative projects,
and the possibilities are limited only by your imagination.

Throughout this book, we will cover the fundamental concepts of Arduino, motor control,
chassis assembly, sensor integration, wireless communication, and advanced techniques like
autonomous behavior and customization. Each chapter will introduce new concepts and build
upon the knowledge gained in previous chapters. You'll find hands-on exercises, project
tutorials, code samples, and troubleshooting tips to help you overcome challenges and
deepen your understanding.

By the end of this book, you will have the confidence and know-how to build your own Arduino
car from scratch, customize it to suit your preferences, and unleash its potential in various
applications. Whether you're interested in building a smart robot for competitions, a
remote-controlled car for fun, or a prototype for a real-world project, this book will guide you
every step of the way.

So, are you ready to embark on an incredible adventure into the world of Arduino car
building? Let's dive in and unleash the power of Arduino to create your very own robotic car!

Troniction LLC

https://ww.troniction.com
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https://twitter.con tronictioncom
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2016 - 2024.



Table of Contents

A Comprehensive Guide to Building, Wiring, Coding, Uploading, and Controlling Your
Arduino-Based Vehicle

Embark on an exciting journey as you uncover the secrets behind electronic cars in this
comprehensive guide. From exploring the essential components that breathe life into these
vehicles, to mastering the art of wiring and seamlessly connecting each piece, and
demystifying the intricate world of coding, this book covers it all. Discover the step-by-step
process of uploading your meticulously crafted code and finally, embrace the power as you
learn to effortlessly control your car with just your fingertips. Get ready to dive into the
captivating world of electronic cars and unleash the full potential of your Arduino-based
vehicle.

Chapter 1. Components: Unveiling the Heartbeat: Exploring the Components of an
Electronic Car

Discover the essential components that bring an electronic car to life, delving into their
functionalities and importance in the construction process.

Chapter 2: Wiring: The Power of Connection: Mastering the Art of Wiring

Follow step-by-step illustrated instructions to seamlessly connect and integrate the
components of your Arduino-based car, ensuring a solid foundation for its functionality.

Chapter 3: Coding: Unlocking the Code: Demystifying the Art of Car Control

Embark on the most challenging yet rewarding step as you delve into the world of coding. This
chapter provides comprehensive guidance, explaining every aspect of the downloaded code
file to bring your car's behavior to life.

Chapter 4: Uploading: Breathing Life: Uploading Your Code to Ignite Your Car

Navigate the process of uploading your meticulously crafted code to your Arduino car, as this
chapter offers clear steps and instructions to ensure successful execution.

Chapter 5: Controlling: Embrace the Power: Controlling Your Car with Fingertips

Experience the sheer joy and excitement as you install the dedicated app and gain full control
of your Arduino car with your smartphone. This chapter explores the seamless integration of
technology, enabling you to drive, maneuver, and explore the capabilities of your creation.

Note: Each chapter builds upon the previous one, empowering you to construct, program, and
control your Arduino car with confidence and creativity. Get ready to embark on an
exhilarating journey into the world of electronic car construction.



Chapter 1: Components

The Foundation of a Successful Project

Building an electronic car is an exciting endeavor that allows you to explore the realms
of electronics and unleash your creativity. However, the journey from concept to
completion can be hindered by one common challenge: missing components. Nothing
is more disheartening than realizing in the midst of your project that a vital piece is
absent, causing delays and frustration. That's where a well-crafted Bill of Materials
(BoM) comes to your rescue.

Troniction, a trusted name in the world of electronics, has thoughtfully compiled an exhaustive
BoM specifically tailored to your needs as a beginner in electronic car construction. This
comprehensive list includes all the raw materials, components, parts, and tools required to
embark on this exciting project. By referring to this BoM, you'll ensure that no essential item is
forgotten when you venture into the stores to purchase your components.

Empowering Yourself with Preparation

The significance of a thorough BoM cannot be overstated. It serves as your roadmap, guiding
you through the process of acquiring every necessary ingredient for your electronic car. By
meticulously going through Troniction's BoM and taking note of each item, you'll equip
yourself with a newfound level of preparedness. No longer will you be caught off guard in the
middle of your project, discovering a missing component that brings your progress to a
screeching halt. Instead, you'll have ample time to immerse yourself in learning and
constructing your electronic car, knowing you possess all the essential elements.

Seamless Integration and Assembly

The BoM not only provides a checklist but also grants you insight into the purpose and
functionality of each component. Understanding how these elements fit together and interact
is key to a successful build. As you delve deeper into Troniction's BoM, you'll discover the
connections and dependencies between the various raw materials, components, and parts.
Armed with this knowledge, you'll approach the integration and assembly process with
confidence, ensuring a seamless and efficient construction experience.

Convenient Access to Suppliers

To further enhance your building journey, Troniction has taken care to include convenient
links on their website. These links directly connect you to reputable suppliers where you can
easily purchase the recommended items yourself. This eliminates the need for extensive



searching and ensures that you acquire high-quality components from trusted sources. With
just a click, you'll be directed to these suppliers, streamlining your shopping experience and
allowing you to focus more on the creative aspects of your project.

A Solid Foundation for Success

A well-structured and comprehensive Bill of Materials is the cornerstone of any successful
project. Troniction's meticulously curated BoM provides you with the assurance that you have
accounted for every crucial component required to build your first electronic car. By embracing
this invaluable resource, you eliminate the risk of delays and setbacks, enabling a smooth and
fulfilling construction process. With Troniction's guidance and access to reputable suppliers,
you're well on your way to creating a remarkable electronic car that showcases your skills and
ingenuity. Embrace the power of the BoM and embark on an exciting journey into the world of
electronic car construction.

Unveiling the Essential Components: Building Blocks for
Your Arduino Car

Building an Arduino car is an exhilarating project that combines the realms of electronics,
programming, and mechanical assembly. To embark on this exciting journey, you'll need a set
of essential components that form the building blocks of your creation. In this introductory
chapter, we will introduce you to the twelve vital components required to construct your
Arduino car. From the Arduino Uno Board and Bluetooth Module HC6 to the Motor Driver
L298N and Buzzer, each component plays a crucial role in bringing your electronic car to life.
Together, they form a symphony of functionality, enabling movement, communication, and
sensory perception. Join us as we explore these components in detail, unraveling their
significance and unveiling the intricate puzzle of building an Arduino car from scratch.

Arduino Uno Board with USB Cable

The Arduino Uno Board is the brain of the Arduino car. It is a microcontroller board based on
the ATmega328P processor and provides a platform for programming and controlling various
components. The USB cable allows you to connect the board to your computer for
programming and power supply.



Bluetooth Module HC6

The Bluetooth module HC6 (or HC-06) enables wireless communication between the Arduino
car and other devices such as smartphones or tablets. It allows you to control the car remotely
using Bluetooth signals, enabling features like remote control or even autonomous operations

with the help of a mobile app.



Motor Driver L298N

The L298N motor driver is an essential component for controlling the motors of the Arduino
car. It can drive two DC motors or a single stepper motor and provides bidirectional control,
allowing you to control the speed and direction of the motors. The motor driver is connected to
the Arduino board and receives commands to drive the wheels.



Buzzer

The buzzer is a simple audio output device that produces sound when activated. In the
Arduino car, it can be used for various purposes, such as providing audible feedback,
generating alarms or notifications, or even playing melodies. By controlling the buzzer through
the Arduino board, you can add sound-based interactions to your car.



Two Batteries

The batteries are a crucial power source for the Arduino car. They provide the necessary
electrical energy to drive the motors, power the Arduino board, and operate other
components. Typically, two batteries are used to provide sufficient voltage and current for the
motors and the electronics separately.



Battery Holder

The battery holder securely holds the batteries in place and provides a convenient and
organized way to connect them to the circuit. It ensures reliable power supply to the Arduino
car and prevents accidental disconnections or damage to the batteries. The holder is
designed to accommodate the specific battery size used in the car.



Battery Charger

The battery charger is used to recharge the batteries of the Arduino car. It provides a safe and
controlled charging process, ensuring that the batteries are charged efficiently without
overcharging or damaging them. The charger is compatible with the battery type used in the
car and typically includes features like charge status indicators and overcharge protection.



Chassis with 4 Wheels Pack

The chassis with a 4-wheel pack forms the physical structure of the Arduino car. It provides a
stable platform to mount all the components and ensures smooth movement. The chassis is
typically made of durable materials like acrylic or metal and comes with pre-drilled holes for
easy assembly. The 4-wheel configuration offers better stability and maneuverability.



Male to female ribbon cable

The male to female ribbon cable is used for connecting different components of the Arduino
car. It has a flat ribbon-like structure with connectors at both ends. The male end is inserted
into the female headers on the Arduino board, while the female end connects to various
sensors, modules, or other components. The ribbon cable simplifies the wiring process and
provides a neat and organized appearance.
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Circuit Wire

Circuit wires, also known as jumper wires, are used to establish electrical connections
between different components on the Arduino car. They typically have a solid or stranded core
with insulation and are available in various lengths and colors. Circuit wires allow you to
create custom connections between different pins or modules on the Arduino board,
facilitating the integration of the various components in your car.

11



Small Bolts

Small bolts are hardware components used to secure different parts of the Arduino car
together. They typically have a threaded shaft and a matching nut to hold things in place.
Small bolts are commonly used to attach the wheels to the chassis, mount the motor driver or
other modules, and secure the battery holder. They provide a reliable and sturdy connection
for the various components.

12



Soldering Wires

Sol dering wires, also known as solder, are used to create pernmanent el ectrical connections bet\
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Essential Tools for Arduino Car Construction: A Closer
Look at the Key Instruments

Pointed pliers

Pointed pliers are versatile tools that play a vital role in the construction of an Arduino car.
With their sharp, pointed jaws, they provide a firm grip and precise control when handling
small components and wires. These pliers are essential for tasks such as bending and
shaping wires, securing connections, and holding small objects firmly in place during
soldering. Their fine tips allow for delicate maneuvering in tight spaces, ensuring accurate
positioning and alignment of components. Pointed pliers are indispensable for any electronic
project, including the assembly and maintenance of an Arduino car, making them a must-have

tool in your kit.

Philips screwdriver

The Phillips screwdriver is a ubiquitous tool known for its distinctive cross-shaped tip. In the
realm of Arduino car construction, this tool proves indispensable for securing and adjusting
various components. From mounting the Arduino Uno Board and motor driver to attaching the
chassis and wheel assembly, the Phillips screwdriver ensures a secure and sturdy

14



connection. Its ergonomic handle provides comfort and leverage, making it easy to tighten
and loosen screws. Whether you're assembling or fine-tuning your Arduino car, the Phillips
screwdriver is a reliable companion, enabling effortless installation and adjustment of
components.

Soldering Iron

A soldering iron is an essential tool for creating durable and reliable electrical connections in
your Arduino car. This handheld device generates heat at its tip, allowing you to melt solder
and create secure joints between wires and components. With precise temperature control, a
soldering iron ensures optimal melting and bonding of solder, resulting in strong connections
that can withstand the demands of your electronic car. From soldering wires to the Arduino
Uno Board and motor driver to connecting sensors and other electronic components, the
soldering iron is instrumental in transforming separate parts into a cohesive and functional
unit. Its versatility and ability to create long-lasting connections make it an invaluable tool for
any Arduino car builder.

15



Expanding Horizons: The Laptop, Smartphone, and
Enclosure Box in Arduino Car Construction

In the realm of Arduino car construction, several additional components go beyond the
physical building blocks and tools. This section explores three crucial requirements that
enhance the functionality, control, and presentation of your Arduino car. A laptop or computer
serves as the programming hub, allowing you to write and upload code to the Arduino board.
A smartphone equipped with Bluetooth capabilities enables wireless control and interaction
with the Arduino car. Lastly, a transparent plastic enclosure box provides protection and
aesthetic appeal while showcasing the inner workings of your creation. Together, these
requirements empower you to take your Arduino car project to new heights, offering
programming flexibility, remote control, and a polished visual presentation.

A laptop/computer to program the board

A laptop or computer is an indispensable requirement when working with Arduino. It serves as
the primary programming interface for the Arduino board. Through the Arduino Integrated
Development Environment (IDE), which can be downloaded and installed on your computer,
you can write, edit, and upload code to the Arduino board. The IDE provides a user-friendly
platform with various functions and libraries, allowing you to program the behavior,
movements, and interactions of your Arduino car. Additionally, the laptop/computer enables
you to access online resources, tutorials, and forums to expand your knowledge and

16



troubleshoot any programming issues that may arise during the development process.

A smart mobile phone to control the car

A smartphone with Bluetooth capabilities opens up exciting possibilities for controlling your
Arduino car wirelessly. By utilizing a Bluetooth module, such as the HC6, you can establish a
wireless connection between your smartphone and the Arduino board. With the help of a
dedicated mobile application or custom-developed software, you can send commands, control
movements, and interact with your Arduino car using the smartphone's touch interface. This
wireless control adds convenience and flexibility to your project, allowing you to remotely
operate the car without being tethered to a physical controller. With your smartphone as a

powerful remote, you can explore various functionalities and experiment with different control
mechanisms.
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Transparent Plastic Enclosure Box

To protect and showcase your newly built Arduino car, a transparent plastic enclosure box is
an excellent choice. This enclosure provides a protective shield, shielding the internal
components from dust, debris, and accidental damage. The transparent nature of the plastic
allows you to visually appreciate the inner workings of your Arduino car while keeping it
secure. The enclosure box also helps organize the components and prevents loose wires
from interfering with the car's movements. It is recommended to choose a box that offers
sufficient space to accommodate the Arduino board, motor driver, batteries, and any
additional modules or sensors you have incorporated. The transparent plastic enclosure box
adds a professional and polished look to your Arduino car, making it a visually appealing and
functional device.

18
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Chapter 2: Wiring

Step By Step Walkthrough - Wiring the Troniction Arduino
Car

Connect Motor Driver L298N to Gear Motors L298N to Gear Motors
Connect Motor Driver L298N to Arduino L298N to Arduino

Connect Bluetooth Module HC-06 to Arduino HC-06 to Arduino
Connect Buzzer to Arduino

Connect Battery Pack to Arduino

Wiring Mastery: Unleashing the Potential of Your Troniction Arduino Car

Welcome to the step-by-step walkthrough on wiring the Troniction Arduino Car! In this section,
we will guide you through the process of connecting various components to ensure a properly
functioning Arduino car. Proper wiring is crucial for the successful operation of your project,
allowing you to control the motors, communicate with the Arduino board, and power the
necessary components.

In this comprehensive guide, we will cover the essential connections you need to make. We
will begin by instructing you on how to connect the Motor Driver L298N to the Gear Motors,
enabling precise control over the movement of your Arduino car. Next, we will demonstrate
the proper wiring procedure for connecting the Motor Driver L298N to the Arduino board,
establishing a seamless communication pathway between the two components.

Additionally, we will guide you through the process of connecting the Bluetooth Module HC-06
to the Arduino board. This connection will enable wireless communication and control of your
Arduino car via a smartphone or other Bluetooth-enabled devices. We will also demonstrate
the simple yet crucial step of connecting the Buzzer to the Arduino board, allowing you to
incorporate audible feedback into your project.

Finally, we will cover the essential connection of the Battery Pack to the Arduino board,
ensuring a reliable power source for your Arduino car's operation. This connection is vital to
provide the necessary energy to drive the motors, power the Arduino board, and support other
electronic components.

By following this step-by-step walkthrough and carefully connecting each component, you will
lay the foundation for a well-wired and fully functional Troniction Arduino Car. Let's dive in and
begin the wiring process to bring your Arduino car to life!



Arduino
UNOR3  fremt—Vin

Motor Driver

u;
A L298N L298N Mator Driver

HC-06 1’

TITLE

‘ Date:  2020-10-30 Drawn By: _rangeintec
5 I

Connect Motor Driver L298N to Gear Motors of the Chassis

It is crucial to pay attention to the wiring when the gear motor changes direction
perpendicularly. To achieve consistent rotating direction, the wires should be interchanged
accordingly.

Ensuring Proper Wiring for Gear Motor Direction

When working with gear motors that change direction perpendicularly, it is important to pay
close attention to the wiring configuration to ensure consistent and desired rotation. Failure to
wire the motors correctly may result in wheels rotating in opposite directions or unintended
movements. To prevent such issues, follow these guidelines and refer to the accompanying
diagram:

Interchanging Wires for Direction Change: When the gear motor changes direction
perpendicularly, it is crucial to interchange the wires connected to the motor. This
means that the wires originally connected to one terminal should be switched and
connected to the other terminal. This simple swap ensures that the motor rotates in the
desired direction.

Observing Non-Parallel Wiring: Take a close look at the diagram provided. You will
notice that the wires on the same side of the gear motor are not parallel. This
intentional non-parallel configuration helps ensure that the gear motor rotates
correctly and consistently.



Swapping Wires at the Front: Pay particular attention to the wiring at the front of the
gear motor. The wires in this area need to be interchanged to achieve the desired
rotating direction. By swapping these wires, you can ensure that the motors work

together harmoniously.

War ni ng: Connecting Wres Parallelly and Synretrically:

It is inportant to avoid connecting the

Always refer to the provided diagram to guide your wiring process. Remember that when the
gear motor rotates 90 degrees, it is necessary to change the polarities of the wires. By
adhering to these guidelines, you can confidently wire your gear motors and ensure consistent

and desired rotation for your project.

Connect Motor Driver L298N to Arduino

Connecting the motor driver L298N to the Arduino is pretty straightforward. Just use a size 6
ribbon cable and connect the two as shown in the below table.
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Chapter 3: Coding

Arduino Car Coding
You have to write software to control the car via Bluetooth.

The Troniction car coding section is divided into three sections.

Section 1. Download the completed source code files which
are ready to upload.

arduinocar.ino

Core Car Code

This is the core software that enables Troniction cars running with Bluetooth control.
pitches.h

Musical Note Definitions

This file defines the notes required to play the 'Happy Birthday' song by Troniction car.

Section 2. Display of file contents in each source file.

File 1: arduinocar.ino

#i ncl ude "pitches. h"
#define enB 8
#define in4 9
#define in3 10
#define in2 11
#define inl 12
#define enA 13
#define buzzerpin 2
char btsignal

bool reversing = fal se

unsi gned | ong previousMIlis = 0;
const long interval = 100;

voi d setup() {
pi nMode( enA, QUTPUT);



pi nMbde(i n1, OUTPUT);
pi nMbde(i n2, OUTPUT);

pi nMode(enB, QUTPUT) ;
pi nMbde(i n3, OUTPUT);
pi nMode(i n4, OUTPUT) ;

pi nMode( buzzerpi n, OUTPUT);

set_speed(150);

digital Wite(inl, H GH;
digital Wite(in2, H GH;
digital Wite(in3, H GH;
digital Wite(in4, H GH);

Seri al . begi n(9600) ;

}

void | oop() {

if(Serial.available()){
bt si gnal = Serial .read();
/lSerial.println(t);

}

if(btsignal=="F){
digital Wite(inl, LOW;
digital Wite(in2, H GH;
digital Wite(in3, H GH;
digital Wite(in4, LOW;
}

el se if(btsignal=="B"){

reversing = true;

digital Wite(inl, HGH;
digital Wite(in2, LOW;
digital Wite(in3, LOW;
digital Wite(ind4, HGH;
}

else if(btsignal=="L"){
digitalWite(inl, HGH;
digital Wite(in2, LOW;
digital Wite(in3, HGH;
digital Wite(in4, LOW;
}

else if(btsignal=="R){
digital Wite(inl, LOW;
digital Wite(in2, HGH;



digitalWite(in3, LOW;
digitalWite(ind4, HGH;
}

el se if(btsignal == "'0"){

set_speed(150);

}
else if(btsignal == "1"){

set_speed(150);

}
else if(btsignal == "'2"){

set_speed(170);

}
else if(btsignal == "'3"){

set_speed(180);

}
else if(btsignal == "'4"){

set_speed(200);

}
else if(btsignal == '5"){

set_speed(210);

}
else if(btsignal == '6"){

set_speed(220);

}
else if(btsignal == "'7"){

set_speed(230);

}
else if(btsignal == "'8"){



set_speed(240);

}

el se if(btsignal ==

set_speed(250);

}

el se i f(btsignal ==

set_speed(255);

}

el se if(btsignal ==
//frontlight = true
}

el se if(btsignal ==
//frontlight = fal se
}

el se if(btsignal ==

"9

"9 )

"W {

w){

Vi{

t one(buzzer pi n, 2000, 1000) ;

}

el se if(btsignal ==

vi{

t one(buzzer pi n, 2000, 1000) ;

}

el se if(btsignal ==
[/ backlight = true
}

el se if(btsignal ==
/I backl i ght = fal se
}

el se if(btsignal ==

play_happy_birthday();

}

el se if(btsignal ==

play_happy_birthday();

el se {

"UO)A

"UO)A

"X

"X



reversing = false;

digitalWite(inl, HGH;
digital Wite(in2, HGH;
digital Wite(in3, HGH;
digital Wite(ind4, HGH;
}

unsigned long currentMIlis = mllis();

if (currentMIlis - previousMIlis >=interval) {
/1l save the last time you blinked the LED

previousMillis = currentMillis;

/1 Reversing tone

if (reversing == true) {
tone(buzzer pin, 5000, interval);
}

}

}

voi d set_speed(int speed){
anal ogWite(enA, speed);
anal ogWite(enB, speed);

}

voi d pl ay_happy_birthday(){

int el odyHappy[] = {NOTE_C4, NOTE_C4, NOTE_ D4, NOTE_C4, NOTE_F4, NOTE_E4,
NOTE_C4, NOTE_C4, NOTE_D4, NOTE_C4, NOTE_(4, NOTE_F4,

NOTE_C4, NOTE_C4, NOTE_C5, NOTE_A4, NOTE_F4, NOTE_F4, NOTE_E4, NOTE_ D4,
NOTE_AS4, NOTE_AS4, NOTE_A4, NOTE_F4, NOTE_G4, NOTE_F4};

nt timeHappy[] = {4, 4, 2, 2, 2, 1, /*line 1*/

i

4, 4, 2, 2, 2, 1, /*line 2*/

4, 4, 2, 2, 4, 4, 2, 1, /*line 3*/
41 4| 2| 2| 2| 1}1

int noteDuration = 0;

i nt pauseBet weenNot es = 0;

int sizeMel ody si zeof (el odyHappy) / si zeof (i nt);
for (int i =0; i < sizeMelody; i++) {

noteDuration = 1000 / timeHappy[i];

tone(buzzerpin, nelodyHappy[i], noteDuration);

pauseBetweenNotes = noteDuration * 1.30;



del ay( pauseBet weenNot es) ;

}
}

File 2: pitches.h

#define NOTE_BO 31
#define NOTE_CL 33
#define NOTE_CS1 35
#define NOTE_D1 37
#defi ne NOTE_DS1 39
#define NOTE_E1 41
#define NOTE_F1 44
#define NOTE_FS1 46
#define NOTE_GL 49
#define NOTE_GS1 52
#define NOTE_AlL 55
#defi ne NOTE_AS1 58
#define NOTE_BlL 62
#define NOTE_C2 65
#defi ne NOTE_CS2 69
#define NOTE_ D2 73
#define NOTE_DS2 78
#define NOTE_E2 82
#define NOTE_F2 87
#defi ne NOTE_FS2 93
#define NOTE. & 98
#define NOTE_GS2 104
#define NOTE_A2 110
#define NOTE_AS2 117
#define NOTE_B2 123
#define NOTE_C3 131
#define NOTE_CS3 139
#define NOTE_D3 147
#defi ne NOTE_DS3 156
#define NOTE_E3 165
#define NOTE_F3 175
#defi ne NOTE_FS3 185
#define NOTE_G3 196
#defi ne NOTE_GS3 208
#define NOTE_A3 220
#defi ne NOTE_AS3 233
#define NOTE_B3 247
#define NOTE_C4 262
#defi ne NOTE_CS4 277
#define NOTE_D4 294
#define NOTE_DS4 311
#define NOTE_E4 330
#define NOTE_F4 349
#defi ne NOTE_FS4 370
#define NOTE. 4 392
#define NOTE_GS4 415



#define NOTE_A4 440
#defi ne NOTE_AS4 466
#define NOTE_B4 494
#define NOTE_C5 523
#defi ne NOTE_CS5 554
#define NOTE_D5 587
#defi ne NOTE_DS5 622
#define NOTE_E5 659
#define NOTE_F5 698
#define NOTE_FS5 740
#define NOTE_ G5 784
#define NOTE_GS5 831
#define NOTE_A5 880
#defi ne NOTE_AS5 932
#define NOTE_B5 988
#define NOTE_C6 1047
#define NOTE_CS6 1109
#define NOTE_D6 1175
#defi ne NOTE_DS6 1245
#define NOTE_E6 1319
#define NOTE_F6 1397
#define NOTE_FS6 1480
#define NOTE_G 1568
#define NOTE_GS6 1661
#define NOTE_A6 1760
#defi ne NOTE_AS6 1865
#define NOTE_B6 1976
#define NOTE_C7 2093
#defi ne NOTE_CS7 2217
#define NOTE_D7 2349
#defi ne NOTE_DS7 2489
#define NOTE_E7 2637
#define NOTE_F7 2794
#defi ne NOTE_FS7 2960
#define NOTE_G7 3136
#defi ne NOTE_GS7 3322
#define NOTE_A7 3520
#defi ne NOTE_AS7 3729
#define NOTE_B7 3951
#define NOTE_C8 4186
#defi ne NOTE_CS8 4435
#define NOTE_D8 4699
#defi ne NOTE_DS8 4978

Section 3. An in-depth explanation of the codes in the
source files.

Let's discuss the code in detail. Let's take the main Troniction car code file.

The explanation of code can be divided into 5 main sections.



Section 3.1: File includes

You can add programm ng instructions in one file to another using ‘File Includes’

#i ncl ude "pitches. h"

Why is this important? You can write commonly used code in one file and use it again and
again by including it in other files. That way you don’t have to repeat writing the same code
again and again.

Advantage of having musical notes in a separate file called ‘pitches.h’: On a later day, you can
use the same file to define a song other than ‘Happy Birthday’ in one of your programs for
Arduino.

In this program, we have separated the musical note definitions to another file called
‘pitches.h’ and included it in our main Troniction car code.

Note: .h extension is used to identify header files.

Section 3.2: Pin Definitions

Using numbers as Arduino pin identifiers is very difficult to handle. Instead, you can define
names for pin numbers.

#define enB 8
#define buzzerpin 2

Once you define Arduino pin number 2 as ‘buzzerpin’, it is easier to write the program. It is
easier to understand what you have written at a later date.

‘#define’ directive is used to define nanmes for Arduino pin nunbers.

Section 3.3: Variable Definitions

Some values in our car control program vary over time. For example, the signal sent by phone
via Bluetooth continuously varies when we press different buttons. Therefore we need some
identifiers to remember the latest value.

char btsignal

We can define the character variable ‘btsignal’ to capture the signal sent from the phone via
Bluetooth.

const long interval = 100;

Here we have defined the interval variable as 100 milliseconds. When we reverse the
Troniction car the time interval between beep sounds is 100 milliseconds.

You can use



Section 3.4: Set up Function

Pin modes are defined here. You can define an Arduino pin to be an INPUT or an OUTPUT.
here we have defined the enA pin as an OUTPUT pin.

pi nMode(enA, QUTPUT) ;

Pin mode: Whether the pin is an input or an output.

Arduino boards work in digital. Digital output pins can either be a high voltage (+5V) or a low
voltage (0). You can programmatically define what the output voltage of a pin should be. The
following line of code sets one pin (inl) of the Arduino board to HIGH voltage (+5V).

digitalWite(inl, HGH;
Output pin status: Whether the pin is high or low.
Set Speed Function:

You can write functions in Arduino. If some code lines are going to repeat over and over, then
you can create a function call the function again and again without writing the same code
again and again.

voi d set_speed(int speed){
anal ogWite(enA, speed);
anal ogWite(enB, speed);

}

When we receive signals from the phone via Bluetooth we have to change the speed of the
motors again and again depending on the speed signal. So we have created a separate
function to handle the code repeating issue. Now we only have to call the function with speed
value so that the writing speed to the PWM pins happens automatically.

set_speed(100)
Function: Enables us to create reusable code snippets.

Void: Function’s return type ‘void’ means the function doesn’t output or return anything, it
simply sets output pin status.

There is another function in our file. That is for playing the Happy Birthday song.

void play_happy_birthday(){ ... }

The advantage of having the song code in a separate function is whenever we need to play
the song, we can just call ‘play_happy_birthday’. (E.g. when a button is pressed we can call
this function and play the happy birthday song.)

Section 3.5: Loop Function



The code instructions inside the ‘loop function’ will be executed again and again, hence the
word loop.

void loop() { ... }

The Troniction software will read the Bluetooth signal from your phone again and again. Then
it will decide what to do according to the received signal. Table of possible signals from your
phone and actions how to interpret and actuate them as car actions.

F Go Forward

B Reverse

L Turn Left

R Turn Right

1 Speed 150

9 Speed 250

\Y Horn

X Play Happy Birthday

The last piece of code generates a beep tone when you reverse the Troniction car.

unsigned long currentMIlis = mllis();

if (currentMIlis - previousMIlis >= interval) {
previousMillis = currentMillis;
if (reversing == true) {

tone(buzzerpi n, 5000, i nterval);

}
}
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Chapter 4: Uploading

You can access Arduino Create web editor by visiting https://create. ardui no.cc/editor

Visit Arduino Create Editor

Activities 9 Google Chrome ~

frangeintec /e Th79F48-8570-424F-954¢-Ob3dedf20dc *

Blink UPGRADE PLAN B G

SEARCH EXAMPLES Q »’ =3  Ardulno Uno at fdev/ttyAC... - sss  SHARE

D sketchbook Blink.ino Blink.txt

BUILTIN | FROM LIBRARIES

B
9
=]

3 ubraries
@ Monitor B Analo gReadserial 9
@ Help & BareMinimum ]1] modiFied & N

1} preferences 2 hriace Guadalamd
& DigitaiReadSerial : 1
() Features usage 20 ( pls
K Fade eE

g

& ReadAnalogVoltage

You can write code in the editor and save them. But you can'’t upload the code to the board
yet. You need to install the Arduino plugin. Let’s install the Arduino plugin (Arduino Agent)
now.

Discover the power of Arduino programming with our comprehensive guide to
installing the Arduino Create Agent. This step-by-step tutorial will walk you through the
process of downloading and installing the Arduino Create Agent, unlocking a range of
exciting features. From recognizing connected Arduino boards to uploading sketches
and interacting with the serial monitor, this guide has got you covered. Get ready to
take your Arduino projects to the next level!

Arduino Web Editor Plugin Installation

1. Visit Plugin Welcome Page

Visit Plugin Welcome Page



£ > C @ createarduinoce/getting-started/plugin/weloome 3

(0] G - ]

WELCOME TO THE ARDUINO CREATE PLUGIN INSTALLATION!

START

Click START.

2. Download the Arduino Plugin

Here you can download the plugin, if it is not already installed on your system.

“ G @ crestearduinece/getting-started plugin/download 3

o EER e ]

DOWNLOAD THE ARDUINO PLUGIN FOR LINUX

SETUP STEPS

DOWNLDAD PLUGIN | |

| skeTCHBOOK

SKIP DOWNLOAD

Click DOWNLOAD to start the download.

Choose the version of the Arduino Create Agent that suits your operating system.

Download the agent installer file to your computer.

Now, let's proceed with the installation of the Arduino Create Agent:



3. Install the Arduino Plugin

After downl oadi ng, extract the conpressed file and double click to start the installation w zar

ArduinoCre
atepgent-
1. 1-inux-
xE4.run

Setup
Setup - arduino-creakte-agent

welcome to the arduino-create-agent Setup
Wizard.

ARDUINO

E i Bh ¢«ODFBEQ -

+

For Windows, Locate the downloaded Arduino Create Agent installer file on your computer.
Double-click the installer file to initiate the installation process.

Follow the on-screen instructions provided by the installer to complete the installation.

4. Plugin Installation Successful

After successful installation of the Arduino plugin, you get the following screen.
Congratulations! You are all set.



“ G @ createarduine.cc/getting-started/plugin/congratulations. b 4
o i @

CONGRATULATIONS! YOU'RE ALL SET.

3. CONGRATULATIONS

GO TO WEB EDITOR

Now click GO TO WEB EDITOR to start uploading the code to the board.

Uploading the Arduino Car Sketch

Download the Zip File

The zip file contains the code to control the Arduino car via Bluetooth.
Download Zip Archive

Go to Sketchbook > Import Icon. Upload the zip file you just downloaded.
You can see the code in your editor window.

Click on Upload Icon to Upload the Sketch to the Board.

e — Ardulno Uno at Sdev ttyAc,., - Ll SHARE



Chapter 5: Controlling

You can send control signals to your Arduino car via the following app.

PRI AT T I P T I I P P PP

First, you need to select the BlueTooth device of your car from the settings. It will be listed as
HC-06.

Option Menu

Connect to car

Accelerometer
control

Settings

Download the App

Search for Arduino Bluetooth RC Car to download the app.



“_
0

Arduino
Bluetooth RC
Car

Andi.Co

What's new - N

Sending and ldentifying Signals

Tip: In Option Menu > Settings, you can find all the characters that are being sent when
you press each of the buttons in the app interface. (These characters can be identified
in the car control code and take action programmatically. You can integrate more
functionality into the car once you get the basic version of the car built)

Control the RC Car with Your Mobile Phone

Blue‘tooth RC Controller
;)-s\g bl i’ b 1’?%@
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Enjoy Building RC Cars!

Now you have almost all the information you need to build a remote-controlled Arduino-based
rechargeable-battery operated electronics car from scratch.

Enjoy Building Cars!

https://ww.troniction.com



PART 2



Chapter 6: Programming

Arduino Programming

Arduino, a popular open-source electronics platform, has gained immense popularity among
hobbyists, students, and professionals alike. Its user-friendly nature and versatility make it an
excellent choice for learning and implementing various projects. However, if you're new to
Arduino programming, understanding the basics is crucial. In this primer, we'll explore the
fundamental concepts of Arduino coding, enabling you to kickstart your journey into the
exciting world of Arduino programming.

Anatomy of an Arduino Sketch

In Arduino programming, a sketch refers to the code you write for your Arduino board. Every
sketch consists of two essential functions: setup() and loop(). The setup() function is executed
only once when the Arduino board powers up or is reset. It is used to initialize variables, set
pin modes, and perform other one-time setup tasks. The loop() function, as the name
suggests, runs continuously after the setup() function completes, allowing you to implement
repetitive tasks.

Here's a simple Arduino code example that demonstrates the basic structure of an Arduino
sketch with the setup() and loop() functions:

/! Pin connected to an LED
const int ledPin = 13;

voi d setup() {

/1 Initialize the LED pin as an out put
pi nMode( | edPi n, QUTPUT) ;

}

voi d | oop() {
/1 Turn the LED on
digitalWite(ledPin, H GH);

// Wait for 1 second
del ay(1000);

/1 Turn the LED off
digitalWite(ledPin, LOW;

// Wait for 1 second
del ay(1000);

}

In this code, we're using the built-in LED pin on most Arduino boards, which is pin number 13.



In the setup() function, we initialize the I edPin as an output using the pinMde() function. Tl

The loop() function is where the main code execution takes place. In this example, we
repeatedly turn the LED on and off at one-second intervals.

Inside the loop() function, we first use digitalWite() to set the ledPin to H GH, which turns

Next, we use digitalWite() again to set the ledPin to LON turning the LED off. Another del ay(

This sequence of turning the LED on and off is repeated indefinitely because the loop()
function runs continuously.

When you upload this code to your Arduino board, you'll observe the LED blinking on and off
every second, creating a simple flashing effect.

This basic example demonstrates how the setup() function is used for one-time initialization
tasks, and the loop() function runs repeatedly, allowing you to implement repetitive actions or
behaviors in your Arduino projects.

Variables and Data Types

Vari abl es are crucial in Arduino programm ng. They store and mani pul ate data throughout your cc

In Arduino programming, variables are used to store and manipulate data. Arduino supports
several data types that define the range and type of values that can be stored in a variable.
Let's explore some common data types in Arduino and provide examples for each:

Integer (int): Integers represent whole nunbers w thout decimal points. They can be positive or

Example:

int age = 25;
Unsi gned I nteger (unsigned int): Unsigned integers represent positive whol e nunbers. They don't

Example:

unsi gned int count = 100;

Long (long): Long data type is used to represent larger whole numbers. It is a 32-bit
signed integer with a range of approximately -2 billion to 2 billion.

Example:

long population = 7831000000;

Unsi gned Long (unsigned long): Simlar to long, the unsigned |long data type represents |arger |

Example:



unsi gned | ong di stance = 2357894321,
Fl oating-Point (float): Floating-point data types are used to represent nunbers w th deci mal pc

Example:

float tenperature = 25.5;

Doubl e (doubl e): Double data type is simlar to float but provides higher precision, typically

Example:

doubl e pi = 3.14159265359;

Character (char): Character data type is used to store a single character or ASCII value.
Characters are enclosed in single quotes (' ).

Example:

char grade = 'A';

Boolean (bool): Boolean data type represents a logical value, either true or false. It is
commonly used for conditions and comparisons.

Example:

bool isOn = true;

These are the most commonly used data types in Arduino programming. It's important to
choose the appropriate data type based on the range and type of data you need to store.

Functions

Functions are bl ocks of reusable code that performspecific tasks. By creating and using functi

Let's say you want to blink an LED connected to pin 7 for a specific number of times. Here's
an example using a custom function:

const int ledPin = 7;

voi d setup() {
pi nMode( | edPi n, OUTPUT);
}

void loop() {
blinkLED(3, 500);



voi d blinkLED(int nuniflinmes, int interval) {
for (int i =0; i < nuniines; i++) {
digitalWite(ledPin, H GH);

del ay(interval);

digitalWite(ledPin, LOW;

del ay(interval);

}
}

In this code, we define a constant ledPin representing the pin number of the LED.
In the setup() function, we set ledPin as an output.

In the loop() function, we call the blinkLED() function, passing the number of times we want
the LED to blink (3 times) and the interval between blinks (500 milliseconds).

The blinkLED() function takes two parameters: numTimes and interval. Inside the function, we
use a for loop to iterate numTimes times. In each iteration, we turn the LED on, delay for
interval milliseconds, turn the LED off, and delay again for interval milliseconds.

By calling the blinkLED() function in the loop(), the LED will blink three times with a
500-millisecond interval between each blink.

Digital Input and Output

Ardui no boards have pins that can be used for digital input and output operations. By using fur

Let's say you have a push-button connected to pin 2 of your Arduino board. The button is
normally open, and when it's pressed, you want an LED connected to pin 13 to turn on. Here's
the code:

const int buttonPin = 2;
const int ledPin = 13;

voi d setup() {

pi nMode(but t onPi n, | NPUT);
pi nMode( | edPi n, QUTPUT) ;

}

voi d | oop() {

if (digital Read(buttonPin) == HGH {
digitalWite(ledPin, H GH);

} else {

digitalWite(ledPin, LOW;

}

}

In this code, we define two constants: buttonPin and ledPin, representing the pin numbers for
the button and LED, respectively.



In the setup() function, we set buttonPin as an input using pinMde() and | edPin as an output.

In the loop() function, we continuously check the state of the button using digital Read(buttonl

Analog Input and Output

In addition to digital operations, Arduino also supports analog input and output. Analog inputs
are useful for reading data from sensors that provide continuous variable values. Analog
outputs enable you to control devices like servos and generate varying voltages using Pulse
Width Modulation (PWM).

Let's say you have a potentiometer connected to analog pin AO, and you want to control the
brightness of an LED connected to pin 9 based on the potentiometer's position. Here's the
code:

const int potPin
const int ledPin

AO;

n
L

voi d setup() {

pi nMode( | edPi n, QUTPUT) ;

}

voi d | oop() {

int potVal ue = anal ogRead( pot Pi n);

int brightness = map(potValue, 0, 1023, 0, 255);

anal ogWite(l edPin, brightness);
}

In this example, we define two constants: potPin and ledPin, representing the analog input pin
and the PWM output pin for the LED, respectively.

In the setup() function, we set ledPin as an output.

In the loop() function, we read the value fromthe potentioneter using anal ogRead(potPin), whi

Finally, we use anal ogWite(ledPin, brightness) to set the brightness of the LED connected to

Control Structures

Control structures, such as conditional statenents (if, else if, else) and |l oops (for, while),

If-else Statement

The if-else statement allows you to perform different actions based on a condition. If the
condition is true, the code inside the if block is executed. Otherwise, the code inside the else
block is executed. Here's an example:



const int tenperatureThreshold = 30;
int tenperature = 28;

void setup() {
/1l lInitialization

}

void | oop() {

if (tenperature > tenperatureThreshold) {
/1 High tenmperature, turn on fan

/'l Code for fan control

} else {

/1 Normal temperature, turn off fan

/1 Code for turning off fan

}
/1 Qther code in the | oop

}
In this example, we have a temperature variable and a temperatureThreshold constant
representing a temperature threshold. Inside the loop() function, we use an if-else statement
to check if the current temperature is greater than the threshold.

If the temperature is higher, the code inside the if block is executed, indicating that the fan
should be turned on. If the temperature is not higher, the code inside the else block is
executed, indicating that the fan should be turned off. The code for fan control or turning off
the fan would be placed within the corresponding block.

For Loop
The for loop is used to repeat a block of code for a specific number of iterations. It consists of

an initialization, a condition, and an increment or decrement. Here's an example:

const int ledPin = 9;

void setup() {
pi nMode( | edPi n, OUTPUT);
}

voi d | oop() {

for (int i =0; i <5; i++) {
digitalWite(ledPin, H GH);
del ay(500);
digitalWite(ledPin, LOW;
del ay(500);

}

/1 Other code in the |oop

}

In this example, we have an LED connected to pin 9. Inside the loop() function, we use a for
loop to blink the LED five times with a delay of 500 milliseconds between each state change.



The for loop has three parts:

Initialization (int i = 0) sets the initial value of the |oop counter to zero.

Condition (i < 5) checks if the loop counter is less than 5.

Increment (i++) increments the loop counter by one after each iteration.

Inside the loop, the LED is turned on using digitalWite() with HHGH and then turned off with I

While Loop

The while loop is used to repeat a block of code as long as a condition is true. Here's an
example:

const int buttonPin = 2;
int buttonState = 0;

voi d setup() {
pi nMode(but t onPi n, | NPUT);

}
void | oop() {

buttonState = digitalRead(buttonPin);
while (buttonState == H GH) {

/1l Code to execute when the button is pressed
I

buttonState = digitalRead(buttonPin);

}

/1 Other code in the |oop

}
In this example, we have a push-button connected to pin 2. Inside the loop() function, we use
a while loop to continuously check the state of the button.

First, we read the state of the button using digitalRead() and store it in the buttonState
variable. The while loop then checks if the buttonState is HIGH, indicating that the button is
pressed.

If the button is pressed, the code inside the while loop block is executed. You can include any
desired actions to be performed when the button is pressed. After executing the code inside
the while loop, the buttonState is again updated by reading the button state.



This process continues until the button is released (when the buttonState becomes LOW),
and the program moves on to execute other code in the loop.

These examples illustrate the basic usage of if-else statements, for loops, and while loops in
Arduino programming. Control structures allow you to make decisions and repeat actions,
enabling more complex behaviors and interactivity in your Arduino projects.

Libraries

Arduino libraries are collections of pre-written code that extend the functionality of the Arduino
platform. They provide ready-to-use functions for specific tasks, ranging from controlling LCD
displays to connecting to Wi-Fi networks. Learning how to leverage libraries can save you
time and effort in implementing complex functionalities.

Servo Library

The Servo library allows you to control servo motors easily. Servo motors are commonly used
in robotics and various projects that require precise control of angular position. Here's an
example:

#i ncl ude <Servo. h>

Servo myservo;

voi d setup() {
myservo. attach(9);

}

voi d | oop() {

nyservo.wite(90); // Set servo to 90 degrees
del ay(1000);

nyservo.wite(0); /1 Set servo to O degrees
del ay(1000);

}

In this exanple, we include the Servo library using #include <Servo.h> W create a Servo obj ec

In the loop() function, we use nyservo.wite() to set the servo's position. The val ue passed t«

LiquidCrystal Library
The LiquidCrystal library enables communication with character LCD displays. Character
LCDs are widely used for displaying text and simple graphics. Here's an example:

#i ncl ude <Li qui dCrystal . h>

LiquidCrystal lcd(12, 11, 5, 4, 3, 2);



void setup() {
I cd. begin(16, 2); // Initialize the LCD with 16 colums and 2 rows
lcd.print("Hello, World!l");

}

void | oop() {
/1 Qther code in the | oop

}
In this exanple, we include the LiquidCrystal |ibrary using #include <LiquidCrystal.h> W cre:

I nside the setup() function, we call lcd.begin() to initialize the LCD with 16 colums and 2 rc

WiFi Library (ESP8266WiFi or WiFiNINA):

The WiFi library allows Arduino boards to connect to wireless networks and perform various
network-related operations. It is commonly used for l0oT projects and applications that require
internet connectivity. Here's an example using the ESP8266WiFi library:

#i ncl ude <ESP8266W Fi . h>

const char* ssid = "Your Net workSSI D";
const char* password = "Your Net wor kPasswor d";

voi d setup() {
Seri al . begi n(9600) ;
W Fi . begi n(ssid, password);

while (WFi.status() != W._CONNECTED) ({
del ay(1000);

Serial.println("Connecting to WFi...");
}

Serial.println("Connected to WFi !");
}

void | oop() {
/1 Qther code in the |oop
}

In this exanple, we include the ESP8266W Fi |ibrary using #include <ESP8266W Fi . h>. W define t
Inside the setup() function, we initialize the serial conmmunication using Serial.begin(). Then,

The while | oop continuously checks the connection status using WFi.status(). It delays for 1 ¢

Once the connection is established, the program proceeds, and you can add other code to
perform network-related tasks or interact with web services.

DHT Library



The DHT library allows you to interface with DHT series temperature and humidity sensors,
such as DHT11 or DHT22. It provides functions to read sensor data accurately. Here's an
example using the DHT library:

#i ncl ude <DHT. h>

#defi ne DHTPIN 2
#def i ne DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE);

voi d setup() {

Seri al . begi n(9600) ;

dht . begi n();

}

void | oop() {

float tenperature = dht.readTenperature();
float humdity = dht.readHum dity();
Serial .print("Tenperature: ");
Serial .print(tenperature);
Serial.print("°C, Humidity: ");
Serial .print(humdity);
Serial.println("%);

del ay(2000);
}

In this exanple, we include the DHT |ibrary using #include <DHT. h> W define the data pin (DH
I nside the setup() function, we initialize the serial conmmunication using Serial.begin(), and t
In the loop() function, we use dht.readTenperature() to read the tenperature in Cel sius and dht

We print the tenperature and humdity values to the serial monitor using Serial.print() and Ser

Adafruit NeoPixel Library

The Adafruit NeoPixel library enables control of individually addressable RGB LED strips and
rings, such as the popular WS2812 or SK6812 LEDs. Here's an example:

#i ncl ude <Adafruit_NeoPi xel . h>

#define LED PIN 6
#define LED COUNT 8

Adafruit_NeoPixel strip(LED_COUNT, LED_PIN, NEO_GRB + NEO_KHZ800);

voi d setup() {
strip. begin();
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strip.show(); // Initialize all pixels to off

}

voi d | oop() {

/1 Set pixel colors

strip.setPixel Color(0, 255, 0, 0); // Red
strip.setPixel Color(1, 0, 255, 0); // Geen
strip.setPixel Color(2, 0, 0, 255); // Blue

strip.show(); // Update the LED strip
del ay(1000);

}

In this exanple, we include the Adafruit NeoPi xel library using #i nclude <Adafruit_NeoPi xel . h>

We create an instance of the Adafruit_NeoPixel class called strip, specifying the LED count
and pin.

I nside the setup() function, we call strip.begin() to initialize the NeoPixel strip. Then, we t
In the loop() function, we use strip.setPixelColor() to set the color of individual pixels. W

Finally, we call strip.showm) to update the LED strip with the new colors, and then add a del a)

These examples demonstrate how libraries can simplify the integration of complex
functionalities and hardware components into your Arduino projects. By utilizing libraries, you
can leverage existing code and functions, enabling you to focus on higher-level application
logic and functionalities.

Serial Communication

Serial comruni cation enabl es the Ardui no board to communicate with other devices, such as conpl

Arduino serial programming allows communication between an Arduino board and a computer
or other devices using a serial interface. It enables sending and receiving data in a serial
manner, which is useful for debugging, data logging, controlling the Arduino remotely, and
interfacing with other devices. Let's explore Arduino serial programming with some examples:

Sending Data to Serial Monitor

void setup() {
Seri al . begi n(9600) ;
}

void | oop() {

int sensorVal ue = anal ogRead( AO);
Serial.print("Sensor Value: ");
Serial . printl n(sensorVal ue);

del ay(1000);

}
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In this exanple, we initialize the serial conmunication using Serial.begin(9600) in the setup()

Inside the loop() function, we read the analog value frompin A0 using anal ogRead() and store

We then use Serial.print() to send the text "Sensor Value: " to the serial nonitor, followed by

The program del ays for 1 second using del ay(1000) before repeating the process. Open the serial

Receiving Data from Serial Monitor

void setup() {
Seri al . begi n(9600) ;
}

voi d | oop() {

if (Serial.available() > 0) {

char receivedChar = Serial.read();
Serial .print("Received Character: ");
Serial .println(receivedChar);

}

}

In this exanple, we initialize the serial conmmunication using Serial.begin(9600) in the setup()

Inside the loop() function, we use the Serial.available() function to check if there are any ir

If data is available, we read a single character using Serial.read() and store it in the recei\

We then use Serial.print() to send the text "Received Character: " to the serial nonitor,

The program continuously loops and checks for incoming data from the serial monitor. When
a character is entered in the serial monitor, it will be received and displayed.

The above examples demonstrate basic usage of Arduino serial programming. It allows
bidirectional communication between the Arduino board and a connected device or computer
through the serial interface. You can send data from the Arduino to the serial monitor or
receive data from the serial monitor and perform actions based on the received data. Serial
programming is a powerful tool for interacting with and monitoring your Arduino projects.

Arduino programming offers an exciting gateway into the world of electronics and physical
computing. By grasping the basic concepts discussed in this primer, you are well on your way
to unleashing your creativity and building innovative projects. Remember to experiment,
practice, and explore the vast resources available in the Arduino community to deepen your
understanding and expand your programming skills. Happy coding!
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Appendix A -Soldering Alternatives

If you prefer to avoid soldering for your Arduino car building project, there are several alter

Breadboard

A breadboard is a commonly used tool for prototyping electronic circuits without soldering. It
has a grid of holes that allow you to insert and connect components using jumper wires.
Breadboards provide a convenient way to quickly assemble and modify circuits. You can
place your Arduino board and other components on the breadboard, connecting them using
jumper wires.

Breadboards are essential tools in the world of electronics and prototyping. They provide a
convenient and reusable platform for designing and testing electronic circuits without the need
for soldering. Whether you're a beginner learning the basics of electronics or an experienced
engineer working on complex projects, breadboards offer a versatile and user-friendly
solution.

A breadboard typically consists of a rectangular plastic board with numerous holes or sockets
arranged in a grid pattern. These holes are connected internally in specific patterns, allowing
you to easily connect and disconnect electronic components such as resistors, capacitors,
LEDs, integrated circuits, and more. The connections are made using metal clips or springs
that securely hold the components in place, ensuring a reliable electrical connection.

The primary advantage of using a breadboard is its ability to facilitate rapid prototyping and
experimentation. With a breadboard, you can quickly assemble and modify circuits by simply
inserting and rearranging components. This flexibility enables you to test different
configurations, troubleshoot issues, and refine your design without the need for permanent
soldering, which can be time-consuming and irreversible.



Breadboards are particularly beneficial for educational purposes, enabling students and
hobbyists to explore electronics and gain hands-on experience. They allow beginners to learn
about basic circuitry concepts and understand the connections between components.
Breadboards also serve as a safe environment for experimentation, as they eliminate the risk
of accidental short circuits or component damage due to improper soldering techniques.

Another advantage of breadboards is their reusability. Unlike soldered circuits, where
components are permanently fixed in place, breadboards allow you to disassemble and reuse
the components for other projects. This feature makes breadboards cost-effective and
environmentally friendly, as you can minimize waste and maximize the utility of your electronic
components.

It's important to note that while breadboards are excellent tools for prototyping and learning,
they have some limitations. They are primarily designed for low-power circuits and may not be
suitable for high-frequency applications or circuits with precise timing requirements.
Additionally, the connections on breadboards may introduce additional resistance,
capacitance, and inductance, which can affect circuit performance. Therefore, for more
advanced or production-grade projects, it's often necessary to transition from a breadboard to
a custom PCB (Printed Circuit Board) design.

In conclusion, breadboards are indispensable tools for electronics enthusiasts, students, and
professionals alike. They provide a practical and user-friendly platform for designing, testing,
and iterating electronic circuits without the need for soldering. By offering flexibility, reusability,
and a safe environment for experimentation, breadboards empower individuals to explore the



fascinating world of electronics and bring their ideas to life.

Jumper Wires

Jumper wires are pre-formed wires with connector pins at each end. They allow you to make
temporary connections between components. You can use male-to-male jumper wires to
connect pins on the Arduino board to the breadboard or to directly connect components
together.

Jumper wires can play a vital role in the context of building an Arduino car, as they provide the
essential connections between various electronic components, such as motors, sensors, and
the Arduino board itself. These wires serve as the conduits for transmitting signals and power,
allowing the car to function as intended.

Jumper wires are typically made of insulated copper conductors with male or female
connectors at each end. The male connectors consist of metal pins that can be inserted into
the female connectors, forming a secure electrical connection. The insulation surrounding the
copper wires ensures that the signals do not interfere with each other and minimizes the risk
of short circuits.

When building an Arduino car, jumper wires serve several purposes. Firstly, they establish
connections between the Arduino board and the motors. By attaching jumper wires from the
appropriate pins on the Arduino to the motor driver module, you can control the speed and
direction of the motors, enabling the car to move forward, backward, and turn.



In addition to motor connections, junper wires are used to |link various sensors to the Arduino

Jumper wires are also essential for connecting other electronic components, such as LEDs,
buzzers, and switches. By establishing the appropriate connections using jumper wires, you
can control the car's visual and auditory indicators, as well as incorporate user interaction
through switches or buttons.

The flexibility and versatility of jumper wires make them invaluable during the Arduino car
building process. They enable easy and temporary connections, allowing you to quickly
prototype and test different configurations. If adjustments or modifications are required,
jumper wires can be easily rearranged or replaced without the need for soldering or
permanent modifications to the components.

Furthermore, jumper wires are available in various lengths, colors, and connector types,
providing flexibility in managing the wiring of your Arduino car project. Color-coded wires can
help you organize and identify different signal types or components, making troubleshooting
and maintenance more straightforward.

Jumper wires are essential components when building an Arduino car without soldering. They
provide the necessary connections between the Arduino board, motors, sensors, and other
electronic components. Their flexibility, ease of use, and temporary nature make them ideal
for prototyping, testing, and iterating your car's design. By using jumper wires effectively, you
can create a reliable and functional Arduino car that responds to its environment and performs
the desired tasks.



Terminal Blocks

Terminal blocks are connectors that provide screw terminals for secure and removable
connections. They allow you to connect wires or components by tightening the screws,
creating a reliable electrical connection. You can find terminal blocks in various sizes and
configurations, suitable for different wire gauges and component connections.

Terminal blocks are versatile and practical components that serve as an alternative to
soldering when it comes to making electrical connections. They are widely used in various
applications, including electronics, industrial automation, building wiring, and prototyping.
Terminal blocks provide a convenient and reliable way to connect and disconnect wires
without the need for soldering or specialized tools.

A terminal block typically consists of a plastic or metal body with multiple screw terminals
arranged in a row. Each terminal features a metal clamping mechanism, often in the form of a
screw or spring, which securely holds the wire in place. The terminal block body provides
insulation and housing for the terminals, ensuring safety and preventing accidental contact.

One of the primary advantages of terminal blocks is their ease of use. Unlike soldering, which
requires skill and specialized equipment, terminal blocks allow for quick and tool-free wire
connections. You can simply insert the stripped end of a wire into the terminal opening and
tighten the screw or engage the spring mechanism to establish a secure electrical connection.
This feature makes terminal blocks ideal for situations that require frequent disconnection or
reconfiguration, as they allow for easy and reliable adjustments.



Terminal blocks also offer flexibility in wire sizes and types. They can accommodate a wide
range of wire gauges, from thin signal wires to thicker power cables. This versatility enables
you to connect various types of wires, such as solid, stranded, or multi-conductor cables,
without the need for additional adapters or connectors. Moreover, terminal blocks often
feature clear markings or color-coding for different terminal positions, facilitating proper wire
routing and organization.

Anot her advantage of terminal blocks is their ability to handle higher current and voltage | eve

Terminal blocks also offer the advantage of modularity. They can be mounted on DIN rails or
PCBs, allowing for easy integration into larger systems or equipment. This modular approach
simplifies installation, maintenance, and future upgrades or expansions, as individual terminal
blocks can be added or removed as needed.

Furthermore, terminal blocks enhance safety by providing insulation and isolation between
wires. The plastic or non-conductive housing of the terminal block prevents accidental contact
with live wires, reducing the risk of electrical shock or short circuits. Some terminal blocks
even feature additional safety features like finger-proof designs or protective covers, further
improving user safety and system reliability.

In summary, terminal blocks are versatile alternatives to soldering that provide convenient and
reliable wire connections. Their ease of use, flexibility in wire sizes, ability to handle higher
currents, modularity, and safety features make them suitable for a wide range of applications.
Whether in electronics prototyping, industrial automation, or building wiring, terminal blocks



offer an efficient solution for establishing secure and removable electrical connections.

Header Pins and Female Headers

Header pins and female headers are commonly used for connecting Arduino shields or
breakout boards to the main Arduino board. Header pins are inserted into the Arduino board's
digital or analog input/output pins, while female headers are attached to the shields or
breakout boards. They provide a secure and detachable connection, allowing you to easily
connect and disconnect components.

Header pins and female headers are commonly used components that provide an alternative
to soldering when establishing connections between electronic modules or boards. They are

widely used in applications such as prototyping, circuit board assembly, and interconnecting

electronic modules.

Header pins, also known as male headers, are typically composed of a row of metal pins
attached to a plastic housing. These pins are designed to be inserted into corresponding
female headers or receptacles, creating a secure electrical connection. The pins are often
square or round in shape, ensuring proper alignment and preventing rotation when inserted
into the female headers.

Female headers, on the other hand, consist of a plastic housing with receptacles that accept
the male header pins. These receptacles are designed to grip and hold the pins firmly in
place, establishing a reliable electrical connection. Female headers typically have a single or
multiple rows of receptacles, corresponding to the arrangement of pins on the male header.

One of the primary advantages of header pins and female headers is their ease of use. They
offer a simple and tool-free method for connecting and disconnecting electronic modules or
boards. By inserting the male header pins into the female headers, you can establish a
temporary or semi-permanent connection without the need for soldering or specialized tools.
This feature is particularly beneficial during prototyping or testing phases when frequent
adjustments or modifications are necessary.

Header pins and female headers provide flexibility in terms of connectivity options. They allow
for easy interconnection between various electronic modules or boards, such as
microcontrollers, sensors, displays, or expansion boards. By using headers, you can create
modular systems where individual components can be easily replaced or upgraded without
the need for soldering or desoldering. This modular approach simplifies maintenance,
troubleshooting, and future system expansion.

Moreover, header pins and female headers offer a reliable and mechanically secure
connection. The friction fit between the male pins and female receptacles ensures a stable
and robust electrical connection. This is particularly important in applications where vibration
or movement is a concern, as the headers provide a secure connection that resists



disconnection due to external forces.

Another advantage is the reusability of header pins and female headers. Unlike soldered
connections, which are permanent, headers allow for repeated connection and disconnection
without damage to the components. This reusability is advantageous when working on
multiple iterations or when components need to be reused in different projects.

Header pins and female headers are available in various sizes, pitches, and configurations to
accommaodate different applications and specific requirements. They can be easily mounted
on circuit boards using through-hole or surface-mount techniques. Additionally, they often
feature polarizing keys or notches that ensure correct alignment and prevent reverse
insertion, further enhancing their usability and reliability.

In summary, header pins and female headers provide a convenient alternative to soldering for
establishing connections between electronic modules or boards. Their ease of use, flexibility,
reliability, and reusability make them popular choices in prototyping, circuit board assembly,
and modular systems. By using headers, you can quickly and securely connect components,
enabling efficient testing, maintenance, and system expansion without the need for soldering
or permanent connections.

Terminal Crimps

Terminal crimps are small metal connectors that can be crimped onto wires. They provide a
removable connection and can be used with screw terminals or connectors designed for



crimping. This method is particularly useful for connecting wires to motors, sensors, or other
components.

Terminal crimps, also known as crimp connectors or wire crimps, offer an effective alternative
to soldering when it comes to making secure and reliable electrical connections. They are
widely used in industries such as automotive, aerospace, telecommunications, and
electronics manufacturing, providing a convenient and efficient method for joining wires and
cables.

Terminal crimps consist of a metal terminal and a plastic or metal insulator. The terminal is
designed to securely grip the wire or cable, while the insulator provides electrical insulation
and strain relief. The terminal typically has a barrel or sleeve shape, with a crimping section
that holds the wire firmly in place. The insulator covers and protects the terminal, preventing
accidental contact and ensuring a safe and reliable connection.
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The primary advantage of terminal crimps is the ease and speed with which they can be
applied. Crimping requires specialized tools such as crimping pliers or crimping machines,
which apply pressure to the terminal, deforming it around the wire. This creates a strong
mechanical bond between the terminal and the wire, resulting in a secure and gas-tight
connection. Compared to soldering, crimping is generally faster and does not require the use
of heat or flux.

Terminal crimps offer excellent electrical conductivity and low resistance. When properly
crimped, the metal terminal forms a solid and gas-tight connection with the wire, ensuring



minimal resistance to the flow of current. This is crucial for maintaining signal integrity,
especially in applications that require high data rates or precise electrical measurements.
Additionally, crimped connections are resistant to vibration and mechanical stress, providing
long-lasting reliability in demanding environments.

Another advantage of terminal crimps is their versatility. They can accommodate a wide range
of wire sizes and types, from thin gauge wires to thick power cables. Various terminal designs,
such as butt connectors, spade connectors, ring terminals, and pin terminals, are available to
suit different application requirements. This flexibility allows for the connection of wires of
different gauges, as well as the integration of wires into larger electrical systems or
equipment.

Terminal crimps also offer the advantage of reusability. Unlike soldered connections, which
are permanent and difficult to modify or undo, crimped connections can be easily
disassembled and re-crimped if necessary. This feature is particularly beneficial in situations
where wiring changes or upgrades are anticipated, as it allows for easy reconfiguration
without the need for additional materials or equipment.

Furthermore, terminal crimps provide a visually inspectable connection. Unlike soldered joints,
which are hidden within the joint, crimped connections can be visually inspected for quality
assurance. Properly crimped terminals exhibit a uniform and tight crimp around the wire,
ensuring a reliable connection. This visual inspection capability simplifies quality control
processes and enhances the overall reliability of electrical installations.
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In summary, terminal crimps offer a practical and efficient alternative to soldering for making
secure and reliable electrical connections. Their ease of use, excellent conductivity, versatility,
reusability, and visual inspectability make them valuable components in various industries. By
utilizing terminal crimps, you can achieve robust and high-performance electrical connections
without the need for soldering, enabling efficient and cost-effective assembly and
maintenance of electrical systems.

It's important to note that while these alternatives can be effective for prototyping and
temporary connections, soldering is generally recommended for permanent and reliable
connections. Soldering provides a stronger and more secure electrical connection, especially
for projects that may experience movement, vibration, or environmental factors. If you plan to
build a more robust and durable Arduino car, it's advisable to consider learning soldering
technigues or seeking assistance from someone with soldering experience.
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Back Matter

Epilogue

We came to the end of "Revolutionary Rides: The Ultimate Comprehensive Guide to Building
Arduino-Powered Cars". It's important to reflect on the incredible journey you've embarked
upon. You've delved deep into the realm of robotics, honed your skills, and acquired a wealth
of knowledge that will continue to benefit you in countless ways.

Through the process of designing, constructing, and programming your Arduino-powered
cars, you've not only built impressive machines but also fostered a mindset of curiosity,
persistence, and innovation. These qualities will serve you well not just in the realm of
robotics, but in all aspects of your life.

But this book is only the beginning—a stepping stone into a world of limitless possibilities. As
you continue to explore the vast field of robotics, remember to stay up-to-date with the latest
advancements and technologies. Embrace new challenges, seek out opportunities for growth,
and always strive to expand your horizons.

Additionally, consider how you can apply the skills and knowledge you've gained from Arduino
car building to other areas of interest. The principles of electronics, coding, and
problem-solving can be harnessed in a multitude of fields, from home automation to
renewable energy systems, from wearable technology to smart agriculture. Let your newfound
expertise guide you towards exciting new projects and ventures.

Remember that learning is a lifelong journey. Keep experimenting, keep pushing boundaries,

and keep sharing your experiences with others. Collaboration and community are vital in this

ever-evolving landscape. Engage with fellow enthusiasts, attend workshops and conferences,
and contribute to the open-source community to foster innovation and inspire others.

Above all, never lose sight of the joy and wonder that initially sparked your interest in Arduino
car building. Let your passion fuel your endeavors and serve as a constant reminder of the
incredible things you can achieve.



As you close this book and venture forth into the world, armed with the knowledge and skills
you've acquired, | encourage you to carry the spirit of innovation, creativity, and perseverance
with you. Let your Arduino-powered cars be a testament to your determination, ingenuity, and
ability to transform dreams into reality.

Thank you for joining me on this thrilling journey of exploration and discovery. May your future
endeavors be filled with exciting challenges, groundbreaking achievements, and a continued
love for all things robotics.

Farewell, and may your revolutionary rides continue to inspire and amaze.

Troniction

https://ww. troniction.com

Afterword

Congratulations on completing "Revolutionary Rides: The Ultimate Comprehensive Guide to
Building Arduino-Powered Cars"! | hope this journey into the world of Arduino car building has
been an exciting and fulfilling one for you.

Throughout this book, we've explored the fascinating intersection of engineering,
programming, and creativity, all centered around the powerful Arduino platform. From laying
the foundation of electronics and coding to constructing intricate car designs, you've gained
valuable knowledge and skills that will serve you well in your future projects.

Building Arduino-powered cars is more than just a hobby; it's an opportunity to unleash your
imagination and push the boundaries of what's possible. Whether you're a seasoned
electronics enthusiast or a complete beginner, | hope this comprehensive guide has
empowered you to tackle challenges with confidence and dive headfirst into the wonderful
world of robotics.

By now, you've learned how to select the right components, assemble them, and program
them to create unique, autonomous vehicles. But remember, the journey doesn't end here. It's
only the beginning. There are countless avenues for exploration and innovation awaiting you
in the vast realm of Arduino car building.

| encourage you to continue experimenting, tinkering, and expanding your knowledge.
Collaborate with fellow enthusiasts, participate in maker communities, and share your
experiences. Embrace the spirit of open-source development and contribute your own
creative designs and code for others to learn from and build upon. Together, we can propel
the field of robotics to new heights.



Building Arduino-powered cars is not just about the end result; it's about the process—the
thrill of discovery, the joy of problem-solving, and the satisfaction of seeing your ideas come to
life. So, don't be afraid to dream big, take risks, and learn from your failures. Remember,
every setback is an opportunity for growth and improvement.

As technology continues to advance, the possibilities for Arduino car building are only limited
by our imagination. So, go forth, create, and inspire. May your Arduino-powered cars
revolutionize the way we interact with the world, and may they be the driving force behind a
future filled with innovation, excitement, and endless possibilities.

Happy building!

Troniction

https://ww.troniction.com

Unleash Your Creativity with Arduino Car
Adventures!

Are you ready to take control and build your very own robotic car? Arduino Car Adventures is
your ticket to an exciting journey of exploration and learning. This comprehensive guide will
equip you with the skills and knowledge to bring your car-building dreams to life using the
power of Arduino. Discover the limitless possibilities of Arduino as you delve into motor
control, chassis assembly, sensor integration, and wireless communication. With step-by-step
instructions, practical projects, and troubleshooting tips, you'll gain the confidence to build
intelligent, customizable, and fun robotic cars. Inside Arduino Car Adventures, you'll find:

A beginner-friendly introduction to Arduino and its component

Step-by-step tutorials for building your own Arduino car from scratch

In-depth explanations of motor control techniques and sensor integration

Guidance on implementing wireless communication for remote control and real-time telemetry
Advanced topics like autonomous behavior and customization for personalized projects
Inspiring project ideas to spark your creativity

No matter your skill level, this book is designed to help you succeed. Whether you're a
hobbyist, a student, or an aspiring engineer, Arduino Car Adventures will empower you to
design and create your own intelligent robotic car. Don't just dream about building a robotic
car—make it a reality with Arduino Car Adventures. Get ready to embark on an incredible
journey of innovation, problem-solving, and fun. Let your creativity soar as you unleash the



power of Arduino to bring your car-building dreams to life! Are you ready to get started? Open
this book and let the adventure begin!



