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(Development of Embedded Board-based Differential Driving
Robot Platform for Education)

z & F 0 &
(Hyeon-Ju Choi, Dong-Hyun Lee)

Abstract : This paper proposes a mobile robot platform for education that can experiment with various autonomous

driving algorithms such as obstacle avoidance and path planning. The platform consists of a robot module and a

remote controller module, both of which are based on the Arduino Nano 33 IoT embedded board. The robot module is

designed as a differential drive type using two encoder motors, and the speed of the motor is controlled using PID

control. In the case of the remote controller module, a command to control the robot platform is received with a 2-axis

joystick input, and an elliptical grid mapping technique is used to convert the joystick input into a linear and angular

velocity command of the robot. WiFi and Zigbee are used for communication between the robot module and the

remote controller module. The proposed robot platform was tested by measuring and comparing the linear velocity and

angular velocity of the actual robot according to the linear velocity and angular velocity commands of the robot

generated by the input of the joystick.

Keywords : Educational mobile robot platform, A differential driving robot, PID control. Joystick mapping
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Fig. 1. An educational robot platform
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Fig. 2. Hardware structure of the educational robot platform
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Table 1. Detatiled specifications for robot platforms

Robot Platform

Size (L x W x H)

220 x 210 x 80 mm

weight 1.2kg
Radius of a robot 90mm
Radius of the wheel 40mm

Lithium Polymer Battery

Batt

attery 11.1V-6Ah
Maximum line speed 0.8m/s
Maximum angular speed 89rad/s

Communication interface

WiFi, Bluetooth, ZigBee, UART,
12C, SPI
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