Arduino Controller Essentials: Introduction to Programming and
Embedded Systems

Course Description

The course is designed to provide participants with a comprehensive understanding of Arduino boards
and programming concepts. Participants will learn how to set up the Arduino software (IDE), write code
in the Arduino programming language, and interface various sensors and actuators with Arduino boards.
The course covers fundamental programming concepts, digital and analog input/output, sensor
interfacing, actuator control, communication and networking, and advanced topics such as integrating
displays and input devices. Through hands-on projects, participants will gain practical experience in
building and programming Arduino-based embedded systems.

Audience

This course is suitable for:

e Electronics enthusiasts and hobbyists interested in learning Arduino programming and embedded
systems

e Engineers or technicians looking to expand their skills in embedded systems development

e Students or educators seeking practical knowledge in Arduino programming and prototyping

Pre-requisite Knowledge/Skills

Participants should have basic knowledge of electronics and programming concepts. Familiarity with C or C++
programming language would be beneficial but not mandatory.

Course Objectives

By the end of the course, participants will be able to:

e Understand the features and capabilities of different Arduino boards

e Setup and configure the Arduino software (IDE) for programming

e  Write and understand Arduino code using the Arduino programming language
e Interface various sensors and actuators with Arduino boards

e Control digital and analog input/output using Arduino

e Implement sensor calibration, filtering, and data processing techniques

e  Control motors (DC motors, servo motors, stepper motors) and other actuators
e  Establish communication between Arduino and a computer or other devices

e  Explore wireless communication options using Bluetooth, Wi-Fi, or RF modules
e Integrate Arduino with online platforms for loT applications

e  Apply advanced Arduino libraries and techniques

e (Create projects and prototypes using Arduino for practical applications



Course Outline

Module 1: Introduction to Arduino

o Overview of Arduino boards and their features
e Arduino Software (IDE) installation and setup
e Introduction to the Arduino programming language

Module 2: Arduino Programming Fundamentals
o Syntax, data types, and variables in Arduino programming
e Control structures (conditionals and loops)
o Functions and libraries in Arduino programming
Module 3: Input and Output (I/O) with Arduino
« Digital input and output (LEDs, buttons, switches)
e Analog input and output (potentiometers, sensors, actuators)
o Pulse Width Modulation (PWM) for analog control
Module 4: Sensor Interfacing
o Interfacing various sensors (temperature, humidity, light, etc.) with Arduino
o Reading and processing sensor data
o Sensor calibration and filtering techniques
Module 5: Actuator Interfacing
e Controlling motors (DC motors, servo motors, stepper motors)
« Working with relays, solenoids, and other actuators
e Implementing motor control algorithms
Module 6: Communication and Networking
e Serial communication between Arduino and a computer
e Wireless communication with Bluetooth, Wi-Fi, or RF modules

e loT concepts and interfacing Arduino with online platforms

Module 7: Advanced Topics and Projects



Advanced Arduino libraries and techniques

Integrating displays (LCD, OLED) and input devices (keypads, touchscreens)
Project-based learning with Arduino (e.g., home automation, robot control, data
logging)



