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https://github.com/ChpcTraining/dsi_coding_school





Let’s Get Started With 

Robotics!



What is a Coding?



What is a Robot?



What is a Robot?

a robot can be defined as a machine designed to 
automate tasks traditionally performed by humans.



Around 1495, Leonardo di Vinci drew up plans for a 
mechanical knight – an armour-clad ‘robot’ that could sit 
up, move its head, and even wave a sword in its hands.

What is a Robot?



Theory!



What is Robotics?

Definition: Robotics is the interdisciplinary field that involves the 

design, construction, and operation of robots.

Core Components:
• Mechanics: Structure and movement
• Electronics: Power and control systems
• Programming: Logic and decision-making

- Like following a cooing recipe

The field of mechatronics is closed related to robotics.



Mechanics In Robotics

Definition: Mechanics refers to the physical structure of the robot—its 
body, limbs, joints, and gears.

Key Components:
• Frames and Chassis: The backbone of the robot.
• Motors and Actuators: Create movement.
• Wheels/Tracks/Legs: Provide mobility.
• Arms/Grippers: Allow the robot to interact with objects.

Example: A robotic arm uses motors to control the joints, allowing it to 
pick up objects.



Electronics (Electrical) In Robotics

Definition: Electronics provide power and control to the mechanical parts.

Key Components:

• Power Supply: Battery or external power source.

• Microcontroller/Microprocessor: Acts as the brain of the robot

• Motors and Drivers: Convert electrical energy into motion.

• Wiring & Circuits: Connect all components.

Example: A motor driver controls the speed and direction of a DC motor 
based on commands from the microcontroller.



Microcontroller

Definition: A microcontroller is like small computer on a single 
integrated circuit (IC) designed to control devices or processes.

Basics:
– CPU: The brain of the microcontroller that executes programs and 

instructions. 
– Memory: Used to store instructions and information
– I/O Pins: Connect to external devices, such as sensors, motors, or 

displays, allowing the microcontroller to interact with the physical 
world.



Microcontroller



Electronics: The Microcontroller (Arduino)



Electronics: The Microcontroller (Arduino)



Microcontroller vs Microprocessor

Microcontrollers are self-contained systems with all components 
needed for control in a single chip. They are optimized for 
controlling tasks and are found in everyday devices like 
microwaves, thermostats, and toys.

Microprocessors, in contrast, are more powerful but require 
external components (like RAM and storage) to function. These 
are used in cell phones, computers like desktops and laptops.



Microprocessor/CPU on Raspberry Pi Board



Servo Motor



Servo Motor

– A servo motor is a type of motor that provides precise control 
of angular or linear position, speed, and torque. 

– Unlike regular motors, which simply rotate continuously, a 
servo motor can be instructed to move to a specific position 
and hold that position until further instructions are given. 

– This makes it highly useful in applications requiring accurate
movement and control, such as in robotics, drones, and 
automation systems.



Servo Motor



Servo Motor



Practical!

Using CHPC Laptops!



Installing Software

Step 1 Install Arduino IDE: https://www.arduino.cc/en/software/



Installing Software

Step 2 Install S4A: https://s4a.cat/downloads/S4A16.zip

























Motor Control!

Make sure the USB 

Cable Is Not Connected
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Once the motor wires are 

connected – reconnect the 

USB Cable











Theory!



Programming In Robotics

Definition: Programming is the process of writing a set of instructions, known as 
code, that a computer or other devices like microcontrollers follow to perform 
specific tasks. These instructions are written in programming languages such as 
Python, C++, or even visual languages like Scratch.

Key Components:
• Programming/Coding Languages: C/C++, Python, Scratch
• Control Structure: Loops and conditionals
• Functions: Reusable code
• Sensor control: Real time processing of data from 
• environment.

Example: A robot programmed to follow a line uses a loop to 
constantly check sensor data and adjust movement.



Sensors In Robotics

Definition: Sensors provide robots with information about their 
environment.

Types of Sensors:
• Distance Sensors: Measure proximity 
• (e.g., ultrasonic, infrared).
• Light Sensors: Detect light and color.
• Touch Sensors: Respond to physical pressure.
• Gyroscope/Accelerometer: Measure orientation and movement.

Example: An ultrasonic sensor helps a robot avoid obstacles by detecting 
objects in its path.



Combining Mechanics, Electronics, and Coding

Example: A line-following robot:

• Mechanics: The robot's chassis and wheels provide mobility.

• Electronics: Motors and sensors are wired to a microcontroller.

• Programming: Code continuously reads sensor data and adjusts 
the motor speed to stay on track.

Real-world Applications: Autonomous cars, 

industrial robots, drones.



Building A Robotic Arm!




























