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The aim of this project is to create a program that could view a squat and give feedback to 
the user about their form. 

To achieve this, we used OpenCV, a computer 

vision package for python that allowed us to 

use some common webcams to capture and 

manipulate frames.

The Python package MediaPipe was used and 

allowed us to map a model onto a human body 

in each frame. with OpenCV, we can show these 

models to the user in real time.

Using both of these packages together is the 

basis for this project. They provided the tool 

to analyse the user’s movement in enough 

detail that the program could provide feedback in real time.

Introduction

What does OpenCV and MediaPipe do?

Objectives

1. Have the program recognise a person and map them

2. Have it perform real time calculations based on the user’s squat form

3. Add a second camera that is deferred to if it has better sight of the joint

4. Camera calibration for more accurate computer vision

5. Give feedback to the user

What was achieved:

1  A script using OpenCV and MediaPipe was created to map the user

2  A number of crucial angles were obtained from the NLM [1], and functions were added 
to the script which calculated the angles.

3  One camera faces the user, and the other camera is to the side. These different angles 
have better views of different joints, so a function was created to compare the two camera 
angles confidence that it can see each individual joint. The camera with the higher 
confidence is what's used for the calculation.

4  Calibrating the camera with a calibration script (OpenCV) and a checkerboard pattern 
allows for the camera to remove distortions native to the camera's hardware and allow for 
more accurate images to be analysed.

5  The data is printed to the terminal and saved to an excel file. 

What is analysis of squat form

Deciding what the system would look for to 
determine what a good squat was a somewhat 
under looked task for us. We settled on focusing 
on the Bulgarian split squat as that would be 
easier for our camera setup to capture fully. We 
used guidelines from a paper in the NLM [1] as a 
basis on what an ideal split squat should be. This 
informed us that the three crucial joints that 
determine a successful split squat are the angle 
of the ankle, knee and the hips.
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Trade offs

The system that MediaPipe uses to detect people is a 
pose estimating AI. This means it doesn’t truly track 
all the landmarks on your body but instead places 
the points on you where the AI believes they should 
be. 

This MediaPipe system isn't as accurate as an 
autocorrelation function system, but it removes 
almost all the barriers to use and makes it very 
appealing. There is no required setup of placing 
coloured dots or specific shapes on the user as 
markers, 

Results

At the end of our time on this project we had met most 
of our goals, it could see the user and map them while 
calculating the angles their joints made while squatting. 
It saves this information into an excel file. 

The system allows for calibration of the cameras, which 
is particularly useful if the system was set up for long-
term use as it has to be calibrated every time the 
cameras are moved. The system is decently accurate as 
it uses the best view of the two cameras to calculate 
each angle.

If there was more time to work on the project, adding a 
time stamp to each collection of biometric data would 
help hugely with processing it and providing feedback

The program repeats this process of placing a skeletal overlay on the body for 
each individual frame before that frame is shown to the screen. 

On a Jetson Nano, this is resource intensive, and the program will deliver a low 
frame rate. On a desktop PC however, the frame rate is not a problem, and the 
program runs seamlessly in real time.

MediaPipe allowed us to gather the co-
ordinate data for the core “landmarks” of the 
body. Using OpenCV, the program draws circles 
on all of these landmarks and connects them 
in an appropriate way as shown int the 
diagram to the right. 
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