EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2020
	Proposed Project Title: 
Vision-Based Model Predictive Control for Autonomous Mobile Robot

	Principal Supervisor: 

Dr. Mien Van



	Project Description: 
Vision-based control has been extensively developed for mobile robot to make the robot more flexible and intelligent. This is a critical step in the development of autonomous system. Several visual servoing control techniques have been developed for robot-vision systems. However, most of them have not considered the physical constraints of the mobile robot, such as velocity limitation and actuation saturation. Due to the ability to handle the constraints, model predictive control could be an effective tool for this particular application. The objective of this project is to design a model predictive control algorithm for autonomous mobile robot to obtain high tracking precision, while satisfying the physical constraints of the system, using low-cost vision sensor, i.e., Kinect camera. 

In the experiment, the mobile robot will be asked to drive toward a given target position, using the visual data obtained from Kinect camera. The design of control system includes three steps. First, the kinematic and dynamics model of robot-vision system is derived. Then, the physical constraints (both kinematic and dynamics levels) of the system are identified. Finally, a model predictive control algorithm is developed based on the obtained kinematic and dynamics model and the required physical constraints to steer the robot to a desired position. 


	Objectives:

1. Become familiar with kinematic and dynamics model of mobile robot and its controller.
2. Analyse depth image of Kinect camera.
3. Develop a visual servoing controller using model predictive controller for mobile robot.
4. Simulate the control system in Matlab/Simulink environment.
5. Implement and test the developed controller in an experimental platform.


	Academic Requirements:

The scheme is open to all EEECS Undergraduates (apart from students on the BIT degree pathway and students who are due to graduate this summer)


	GENERAL INFORMATION
Each internship will last between 6-8 weeks and will pay a weekly stipend of £300. 
Accommodation and travel costs are not provided under this scheme.
Start date: As soon as possible
Duration (maximum 8 weeks – preferably from May to end of July): 
Location: TBC
Further information available at: http://www.qub.ac.uk/schools/eeecs/Research/ 


	Contact detail

Supervisor Name: Dr. Mien Van



 
QUB Address: 
Room 07.022, Ashby building, QUB.
Email: m.van@qub.ac.uk
Deadline for submission of applications is Friday, 13th March 2020



