Chapter 1: Introducing Robotics and the Arduino Ecosystem
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B empty_sketch | Arduine IDE 2.0.3 - O X
File Edit Sketch Tools Help

empty_sketch.ino ven

[y

void setup() {

2 // put your setup code here, to run once:

3

4}

5

6 void loop() {

7 // put your main code here, to run repeatedly:
8

e 7

1e

Ln1,Col 1 UTF-8 Arduino Uno [not connected] )




B blink | Arduino IDE 2.0.3 — O hed
File Edit Sketch Tools Help

- [rduino o v \Ih -D“

i:.__l blink.ino
1 vold setup() {
- 2 [/ put your setup code here, to run once:
=] 3 pinMode (LED _BUILTIN, OUTPUT);
4 Serial.begin(115288);
H 5 Serial.println("Hello, world!™);
\! 6 1
7
I 8 wvoid loop() {
o 9 // put your main code here, to run repeatedly:
. 18 digitallirite(LED_BUILTIN, HIGH);
@} 11 Serial.println("LED on.");
12 delay(5ea);
13 digitalWrite(LED _BUILTIN, LOW);
14 Serial.println("LED off.");
15 delay(5e8);
16 }
17

Ln1,Col1 UTF-8 Arduino Uno [not connected] [}

E blink | Arduine IDE2.0.3 - O *
File Edit Sketch Tools Help

Select Other Board and Port

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

BOARDS PORTS

unao

Arduino Uno COM3 Serial Port (USB)
Arduino Uno Mini

Arduine Uno WiFi

(J Show all ports




& blink | Arduino IDE 2.0.3 - O *
File Edit Sketch Tools Help
blink.ino
1 vold setup() {
2
3 pinMode(LED BUILTINM, QUTPUT);
4 SEriaL begin(115280);
5 Serial.println("Hello, world!");
& ¥
B void loop() {
e
1@ digitallWrite(LED BUILTIN, HIGH);
11 Serial.println("LED on.™);
12 delay(5@8);
Output = 5

Sketch uses 2834 bytes (6%) of program storage space. Maximum is 32256 bytes.
Global variables use 218 bytes (18%) of dynamic memory, leaving 1838 bytes fc

P -
(i) Done compiling. X

Ln1,Col1 UTF-8 Arduinc UnconCOM3 21 B

& blink | Arduine IDE 2.0.3 - O *
File Edit Sketch Teols Help

.h:'.l Ard”ino Uno

blink.ino
1 void setup() {
2
3 pinMode(LED_BUILTIN, OUTPUT);
4 Serial.begin(115288);
5 Serial.println({"Hello, world!");
8 1
8 void loop() {
2]
18 digitalWrite(LED BUILTIN, HIGH);
11 Serial.println("LED on.™);
12 delay(588),;
Output  Serial Monitor ¥ O =

Mew Line * | 115200 baud -

Ln1,Col1 UTF-8 Arduino UnoonCOM3 [22 B




Chapter 2: Making Robots Perceive the World with Sensors
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) Serial_GPS.inc | Arduino IDE 2.0.3 — O *
File Edit Sketch Tools Help

- ‘P frduino no -

Serial_GPS.ino.ino ven

1 // Include the Software Serial library.

2 #include <SoftwareSerial.h:»

3 // Create a Software Serial interface for the GPS receiver.

4 // It uses pin 18 for RX and pin 11 for TX. _
5 SoftwareSerial gpsSerial(1@, 11);

6

7 void setup() {

8 // Start the Hardware Serial interface.

9 Serial.begin(115288);
18 /{ Start the Software Serial interface.
11 // GPS receivers use a baud rate of 96@88.
12 gpsSerial.begin(9608);
13}
14
15 void loop() {
16 [/ If we received a byte from the GPS receiver...
17 if (gpsserial.available()) {
18 Jf ... print it to the Serial Monitor.
19 Serial.write(gpsSerial.read());
2@ 1
21}

Output  Serial Monitor x ¥y @O =

=nd messag New Line * 115200 baud v

M,0.16,N,0.30,K,D*3g

:GPuGL,D455=2 000,3724.2821,N,12205.9408,W,2,07,1.30,15.5,M,-25.7,M, 0000, 0000*&D
3GPGSA,R, 3,12,20,05,25,29,02,11,,,,,,1.61,1.30,0.85%00

SGPRMC, 045552.000,4, 3724. "°21,N,12235.94EE,W,}.22,170.39,083123,,,3*?6
3GPVTG,170.08,T,,M,0.22,H,0.40,K,D*32
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'
SGPGGR, 045553.000,3724. 282 l,h,12205.E.DS,W,Z,E?,l.SD,lS.S M,-25.7,M,0000,0000%6C
3GPGSA,R, 3,12,20,05,25,29,02,11,,,,,,1.61,1.30,0.85%00
SGPEMC,045553.000,4,3724.2821,N,12205.9408,W, 0.19, 166.06, 080123, , , D*7é
3GPVTG,166.06,T,,M,0.19,H,0.35,K,D*31
SGPGGR,045554.000,3724.2821,N,12205.9408,W, 2,07,1.30,15.5,M,-25.7,M, 0000, 0000*&B
3GPGSA,R, 3,12,20,05,25,29,02,11,,,,,,1.61,1.30,0.85%00
SGPEMC,045554.000,2,3724.2821,N,12205.9408,W, 0.21,160.07, 080123, , , D*7D
3GPVTG,160.07,T,,M,0.21,H,0.39,K,D*31

Ln 5, Col 28 no Uno on COM5



Chapter 3: Making Your Robot Move and Interact with the
World with Actuators
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Chapter 4: Selecting the Right Arduino Board for Your

Project
Arduino Board
Interfaces
Digital Analog Wireless
— Busses | Analog Inputs —1 Wi-Fi
(ADC)
SPI — Bluetooth/BLE
126G || Analog Outputs
(DAC) | Zigbee
CAN
— Point-to-point

UART Serial

Ethernet

Interrupt inputs

Boards Manager,{ )

icon

@ empty_sketch | Arduino IDE 2.0.3
File Edit Sketch Tools Help

empty_sketch.ino

1 void setup() {

}

NN AW

void loop() {

@

9 3

Ln1,Col 1

UTF-8  Arduino Uno [not connected] O
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Chapter 5: Getting Started with Robot Programming
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& coms - O X

Target_position Actual_position Controller_output Interpolate
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B coms — [} b

Target_position Actual_position Controller_output Interpolate

1,400

1,200

1,000 ——\

800

600

200

-200

45091 45103 45115 45127 45140




& coms — O x

Target_position Actual_position Controller_output Interpolate

1,200

1,000
800

600

200

-200

49683 49605 45707 49719 49732




Chapter 6: Understanding Object-Oriented Programming
and Creating Arduino Libraries

rxEm Arduino

e e s 0

Examples from Custorn Libraries

Adafruit BNO055 »
Adafruit_VL33L0X »
Blinker 3 minirmal_example

LIBRARY MANAGER
|Filte' your search
Type: Al -
Topic: Al v

Arduino Cloud Provider Examples by Arduino

Examples of how to connect various Arduino boards to cloud providers
More info

120w INSTALL

Arduino Low Power by Arduino

With this library you can manage the low power states of newer Arduino boards
Power save primitives features for SAMD and nRF52 32bit boards

More info

122w INSTALL

Arduino SigFox for MKRFox1200 by Arduino

This library allows some high level operations on Sigfox modules, to ease integration with existing projects
Helper library for MKR Fox 1200 board and ATAB8520E Sigfox module
More info

105w INSTALL

Arduino Uno WiFi Dev Ed Library by Arduino

Use this library only with Arduino Uno WiFi Developer Edition.
This library allows users to use network features like rest and mgtt. Includes some tools for the ESP8266.
More info

003 INSTALL



Chapter 7: Testing and Debugging with the Arduino IDE
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Output  Serial Monitor x

et eofes)_e7 foees)eefes)ezorfee)

¥ (@ =

|[\-1essa-ge (Enter to send message to 'Arduino Uno’ on 'COM3') | | New Line v 115200 baud +=

Setting blink interval to 500
Setting blink interwval to 200
Warning: Invalid data receiwved.

Ln36,Col 2 UTF-8 Arduino UnoonCOM3 (22 O

Output  Serial Monitor x ¥y @O =
|[\-1essage (Enter to send message to "Arduine Uno’ on 'CON| | Mew Line * 115200 baud -
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Chapter 8: Exploring Mechanical Design and the 3D Printing
Toolchain
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Chapter 9: Designing the Power System of Your Robot
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Chapter 10: Working with Displays, LEDs, and Sound
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Chapter 11: Adding Wireless Interfaces to Your Robot
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W senal_echo | Arduino IDE 2.0.3
File Edit Sketch Tools Help

Select Other Board and Port

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

BOARDS PORTS

Arduino Uno COM3 Serial Port (USB)
Arduino Uno Mini COMG Serial Port (USB)
Arduino Uno WiFi

[IShow all ports




Hello from Arduino!
Hello from phone!

Do you speak Bluetooth?
Yes, of course!
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Building an Advanced Line-Following Robot

Chapter 12

Using a Camera
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Arduino analog input
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Chapter 13: Building a Self-Balancing, Radio-Controlled
Telepresence Robot
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Chapter 14: Wrapping Up, Next Steps, and a Look Ahead
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