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Understanding Key Concepts in ROS 2 Robotics

What is ROS 2?

ROS 2 (Robot Operating System 2) is an 

an open-source set of software libraries and 

libraries and tools that help you build robot 

robot applications. It provides a flexible 

flexible framework for developing robotics 

robotics software, from drivers to state

state-

-

of

of

-

-

the-art algorithms, and makes it 

makes it easy to integrate different 

components and systems.

Why Mapping & Teleoperation are 

Essential

Mapping allows robots to build a 

representation of their environment, crucial 

crucial for navigation, localization, and path 

path planning. Teleoperation provides 

remote control capabilities, enabling human 

human operators to guide robots, especially 

especially in complex or hazardous 

situations, ensuring flexibility and safety.

safety.

Importance of Hardware-

Software Integration

Software 

Seamless integration between a robot's 

robot's physical components (hardware) 

(hardware) and its controlling programs 

programs (software) is fundamental. This 

This synergy ensures the robot can 

accurately perceive its surroundings, 

process information, and execute actions 

actions reliably, leading to optimal 

performance, safety, and efficiency in real

real-

-

world applications.



Hardware: The Backbone of a 

Functional Robot

•Sensors – Detect the environment (e.g., LiDAR, ultrasonic 

sensors, cameras).

•Actuators / Motors – Enable movement of wheels, arms, or 

joints.

•Controllers / Microcontrollers – The “brain” that executes 

commands (e.g., ESP32, Raspberry Pi, Arduino).

•Power Supply – Batteries or adapters that provide energy.

•Chassis / Frame – The structural body that holds everything 

together.

•Communication Modules – Allow data transfer between 

components or with external devices (e.g., Wi-Fi, Bluetooth, 

serial).

•Peripheral Devices – LEDs, speakers, robotic arms, grippers, 

etc.



Hardware Considerations

Motors

The driving force for movement. Options 
Options range from simple DC motors
motors for basic tasks, 

for 
stepper motors

motors for precise positioning, to high
for 

high-
-

efficiency BLDC motors for 
demanding applications.



Compute

The "brain" running ROS 2. Options 
include compact boards like 
Raspberry Pi

Raspberry Pi
 and Jetson Nano for 

embedded systems, or a laptop for more 
more powerful processing and 
development flexibility.



Sensors

Perceive the environment. LiDAR creates detailed maps, 

maps, IMUs track orientation, wheel encoders 

measure distance, and 

measure 

cameras provide visual information 

information for navigation and object detection.



Motor Drivers

These electronic circuits 
control the speed and 
direction of motors. Common 
Common choices include 
L298N for basic control, 
TB6612FNG for low-
power applications, and 

power 

ODrive/Roboclaw for 
advanced, high-power needs.
needs.



Core Components of ROS 2

Data Distribution Service (DDS)

(DDS)

ROS 2 leverages DDS as its primary 

communication middleware. This allows 

allows for robust, real-time data 

exchange across distributed systems, 

systems, ensuring high performance 

performance and reliability for robot 

robot applications.

Modular Nodes & Topics

The architecture is built around 

modular "nodes" (individual executable 

executable processes) that 

communicate via "topics" (named buses 

buses for messages). This design 

promotes reusability, fault tolerance, 

tolerance, and scalable development.

development.

Multi-Platform Compatibility

ROS 2 is designed for broad compatibility, running natively on Linux and via Docker or 

Docker or WSL2 for Windows environments. This flexibility supports diverse 

development and deployment scenarios across various operating systems.



Teleoperation: Direct Robot Control

Control

1

Keyboard Teleop

Utilizes keyboard inputs (e.g., 
teleop_twist_keyboard)

2

Joystick/Gamepad Teleop
Provides intuitive, continuous control with joysticks or 
gamepads. Offers a more natural interface for complex 
maneuvers and dynamic environments.



Setting Up Your Teleoperation Node

Install Package

Begin by installing the teleop_twist_keyboard ROS 2 package, which provides the essential 

executable for keyboard-based robot control.

Launch the Node

Execute ros2 run teleop_twist_keyboard teleop_twist_keyboard in your terminal 

to start the teleoperation node and enable input.

Robot Configuration

Ensure the teleoperation node is configured correctly for your robot's specific locomotion 

system, whether it's differential drive, skid steer, or another type.

Understand Data Flow

The command sequence typically follows: Keyboard → ROS 2 Node → /cmd_vel 

topic → Motor Driver, translating your inputs into robot movements.



source /opt/ros/humble/setup.bash

sudo apt update

sudo apt install ros-humble-teleop-twist-keyboard

ros2 run teleop_twist_keyboard teleop_twist_keyboard

ros2 launch my_launch_file.py



Mapping: Building a Robot's World View

What is Mapping?

Mapping in robotics is the process of creating a representation of the robot's environment, often in the form of a 2D or 3D 

map. This map is crucial for the robot to understand its surroundings and navigate effectively.

Understanding SLAM

SLAM stands for Simultaneous Localization and Mapping. It's a fundamental challenge where a robot builds a map of an 

unknown environment while simultaneously localizing itself within that map.

Key Tools for Mapping

ROS 2 offers robust solutions for mapping:

• SLAM Toolbox: A highly optimized and flexible ROS 2 package for 2D SLAM.

• Cartographer: Google's open-source real-time SLAM library, supporting 2D and 3D mapping.

• GMapping: A popular ROS 1 SLAM algorithm, often still used with ROS 2 through bridges for 2D laser-

based mapping.

based mapping.

Foundation for Autonomy

Accurate maps are indispensable for advanced robotic capabilities like autonomous navigation, path planning, obstacle 

planning, obstacle avoidance, and precise task execution in complex environments.
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