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Technologies

Purpose

Solution

Outcome

● TurtleBot3:
○ A differential drive robot, with two powered 

wheels on one axle.
○ Controlled through two variables, v and ω
○ v controls linear velocity of the robot
○ ω controls angular velocity of the robot

● ROS:
○ A common protocol for communication to robot 

control systems
○ Publisher and subscriber model, where processes 

publish and subscribe to activity tied to topic 
names

● Demonstration of TurtleBot3 control
○ Publish Twist messages to give the robot 

movement commands
○ Subscribe to Odometry messages to determine 

robot position
● Control Translations
○ Forward For Distance
■ Driving forward to specified distance

○ Arc Drive
■ Rotate to angle while keeping turn radius and 

speed
○ Velocities From Wheel Rotation
■ Determine v and ω from wheel φₜ and φᵣ

● Forward For Distance
○ Simple velocities: v = some constant, ω = 0
○ End Condition: x₁ > x₀ + distance

● Velocity From Wheel Position
○ vₜ = φₜ * wheel_radius * 2 * π
○ vᵣ = φᵣ * wheel_radius * 2 * π
○ v = vₜ + vᵣ, ω ~ vᵣ - vₜ
○ End Condition: None

● Arc Drive
○ Δx = r * α
○ v = v
○ ω = v * α / Δx
○ End Condition: αₜ ≈ α

● TurtleBot3 Simulation
○ Instead of using the physical model, a simulated 

TurtleBot3 was controlled using the same systems 
as the physical model would

○ Gazebo, a robot model software, hosted a 
TurtleBot3 model with running control software

● Demonstrated movement path
○ Created path that demonstrates straight forward, 

drive arc, and rotation movement

TurtleBot3 in Gazebo

Python rospy Example
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