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Rodent Behaviour Monitoring System 
Summer student project for May-August 2018, supervised by Dr. Milos R. Popovic  

mentored by Kramay Patel  

Target Student Population(s) 
Undergraduate student in Computer Science, Engineering Science or Computer Engineering in years 1-3. 

Brief Project Description 
Rodents (rats and mice) are commonly used as model animals for studying pathophysiologies and for 

testing various treatments modalities. In our lab, we use rat models to develop novel brain machine 

interfaces. We implant our rats with intracranial electrodes and then perform behavioural experiments 

with them, in which we teach them to control devices in their immediate environment. A major 

challenge for us is correlating the neural activity that we record from the intracranial electrodes, to a 

specific behaviour. There are several commercially available video monitoring systems that utilize 

machine learning to mark a video with specific behaviours, such as eating, grooming, rearing, resting, 

sleeping, etc., but these systems cost thousands of dollars and are difficult to integrate into our 

workflow. We are looking to develop an in-house behavioural monitoring system using floor mounted 

accelerometers to classify the behaviour of our rats while they participate in our experiments. This 

project will involve the development of machine learning algorithms to classify the behaviour of animals 

into several categories using accelerometer and video signals.   

Expected Learning Outcomes 
Through this project, we expect you to learn the 

following -  

1. Framing a research question. 

2. Acquiring, processing and 

understanding Inertial Measurement 

Unit (IMU) data.  

3. Implementing a variety of machine 

learning algorithms to classify 

physiologically relevant signals into 

categories.  

4. Effectively reading scientific literature 

to identify the current state of the art. 

5. Writing scientific reports to report your 

developments and your findings.  

6. Presenting your work to audiences from 

a diverse set of backgrounds.  

Expected Research Outcomes 
Through this project, you will be contributing to an active research project in our laboratory and will be 

developing a tool that will be used for a majority of our future data collection. Every effort will be made 

to recognize your contributions to the research projects and the journal and/or conference publications 

that come out of it.  

Required technical Skills
• Extensive programming experience 

(Matlab/Python/C++ etc.) 

• Experience with Computer Vision 

packages (beneficial, but optional) 
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• Experience with supervised Machine 

Learning (beneficial, but optional)  

• Experience with reading and critiquing 

scientific literature (optional) 

Funding 
Funding for this project may be obtained through competitive scholarship: NSERC USRA and IBBME 

Director’s Awards. It is the student’s responsibility to apply in a timely manner, with the approval and 

assistance of their supervisor. 

Application Details 
To apply for this project, you must first complete the IBBME USRP application (Note: only need to do 

this once). Once you’ve don’t that, please email your updated CV and a statement of intent to Milos R. 

Popovic (milos.popovic@utoronto.ca) and to Kramay Patel (kramay.patel@mail.utoronto.ca). Explain 

briefly why you are interested by the project and its outcomes, and why you would be a good fit for this 

project. Please also provide your latest transcript (can be unofficial) to help us assess your chances to 

obtain funding. The subject of your email should be “Summer Student Application: Rodent Behaviour 

Monitoring System”.  
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