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Abstract

This research focuses on developing and testing a voice-controlled 4-wheeled mobile
robot system by integrating the Robot Operating System 2 (ROS2) Kilted Kaiju distribution on
Ubuntu 24.04 with an off-board hardware control mechanism. The methodology involves three
core components. Firstly, ROS2 Speech Recognition (SR) Node that captures voice commands
"Forward," "Backward," "Turn Left," "Turn Right" and translates them into simple command codes.
Second, a dedicated ROS2 Control Node receives these command codes and transmits them as
serial data wirelessly via a Bluetooth HC-05 Bluetooth module. Lastly, the Robot Control Unit,
which consists of an Arduino microcontroller, receives the serial data from the HC-05 and translates
the command codes into logic signals to drive the 4-wheeled robot's motors via a L298N Driver
Board. The experimental results demonstrate that the integrated system successfully provides
responsive and accurate directional control of the robot based on voice commands. This design
confirms a practical approach to building an effective Voice User Interface (VUI) for robotics,
leveraging ROS2 for complex command processing while utilizing a microcontroller (Arduino) for

low-level motor actuation tasks.
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