
MP2 Walkthrough
Minghao Jiang

Eric Liang
Professor Katie Driggs-Campbell 



MP2 - Vehicle model and control
• Demo due 3/25/2021, report due 3/26/2021
• In this MP, there are 2 written questions and 3 implementation 

questions
• The written questions are related to theories of PID control which will 

help you understand the gains of PID controller ; 
• For the coding section, you will develop a waypoint following 

controller and use the controller to drive the GEM vehicle in racetrack 
in Gazebo. 



Written Questions 



Waypoint Following Controller
• Same track as MP1
• Preset waypoints are provided in 

waypoint_list.py
• Need to implement execute function 

in controller.py
• To run the controller, type:

python main.py
• Code location: 

[mp-directory]/src/mp2/src
• Compiling using: catkin_make
• Launch simluation

source devel/setup.bash
roslaunch mp2 mp2.launch



ROS messages 
• GazeboModelState

• Provide state of GEM Car: Position, Orientation, Velocity, Angular Velocity

• AckermannDrive
• It’s used for setting desired speed and steering angle through actuators
• Pass the control input(speed, steering angle) calculated by your controller

• Refer to http://docs.ros.org/ for more information

http://docs.ros.org/


Implementing PD Controller
• For the execute function, it has 2 input arguments:
• Reference State [𝑥!"#, 𝑦!"#, 𝜃!"#, 𝑣!"#]
• Current State [𝑥$, 𝑦$, 𝜃$, 𝑣$]
• You need to calculate the error vector [𝛿%, 𝛿&, 𝛿' , 𝛿(] defined as:

• With the error vector, you can calculate control input 𝑢 = [𝑣, 𝛿] by 

• where



Video



Demo Instruction

• Students need to show their controller: 
• is capable of driving the car for the whole loop
• can drive the car stably on the road 
• is able to control the car following the preset waypoints and not deviating 

from the road



Questions? 


