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Introduction Objectives
The aim of this project is to create a program that could view a squat and give feedback to 1. Have the program recognise a person and map them

the user about their form. R R T e S 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

To achieve this, we used OpenCV, a computer 4. Camera calibration for more accurate computer vision

vision package for python that allowed us to 5. Give feedback to the user

use some common webcams to capture and

manipulate frames. What was achieved:

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

The Python package MediaPipe was used and @ A number of crucial angles were obtained from the NLM [1], and functions were added

allowed us to map a model onto a human body 5 AR to the script which calculated the angles.
in each frame. with OpenCV, we can show these B ~

@) 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.

models to the user in real time.

Using both of these packages together is the ] ] . ) ] ]
@ 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.

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. [10]

What does OpenCV and MediaPipe do?

- - Negative radial distortion Positive radial distortion
No distort
o distortien [3] (Barrel distortion) (Pincushion distortion)

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

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.
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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

OpenCV allows the program to load up videos or live web cameras in our case. It allows us to go through
the video feed frame by frame, draw the skeletal outline over the person on each individual frame, then

show this frame on screen. s3s 122 0. nose 17. left_pinky
d B N 1. left eye_inner 18 right_pinky [5] coloured dots or specific shapes on the user as
e 2. left_eye 19. left_index Kk
MediaPipe allowed us to gather the co- bs gy gk FHLEAR RS HAtRErs,
1 \\. / [\ / .‘ . - - ’ e
ordinate data for the core “landmarks” of the ¢ O | Ne % $ 5 righteye 22. right_thumb
body. Using OpenCV, the program draws circles \ / S A 'rf;th'h"lp Results
on all of these landmarks and connects them u# _ ./23 8. right_ear 25. left_knee
. . . / \ 9. mouth_left 26. right_knee
/ \
:jn an appropl:lat? \I‘,]vay as Shown Int the / \". 10. mouth_right 27. left_ankle
lagram to the rignt. / \ 11. left_shoulder 28. right_ankle ] ] ] 1 [Left Elbow Right Elbow Left Knee Right Knee Left Hip Right Hi
2“\ /.'.25 12. right_shoulder ~ 29. left_heel At the end of our time on this prO_]ECt we had met most 2 127.6 : 162.3  134.3 ; 110.6 134I.}? ¢ 1535
\ / i . o 2 170.8 174.8 73.2 143.7 165.2 165.1
/ 15, leficelboy 90, 7ight._hee! of our goals, it could see the user and map them while 4 a0ss 13 1423 229 146 1515
\ / 14. right_elbow 31. left_foot_index . L. . . - 171 i1l 139 o1 192 1506
[11] f,a-¥ ‘«7\ 15. left_wrist 32. right_foot_index C&lCU.latlng the angles thelr JOlntS made Wh].].e Squattlng. & 138:0 151:5, 148:5 45,:3 14?:8 440
”>— r— i i . . . . .
Ll 1o FRETSt It saves this information into an excel file. Ly mss 12 M s i B
. . g 172.5 148.1 86.9 53.8 170.6 159.5
The program repeats this process of placing a skeletal overlay on the body for ] ] ] 0] s wes w0 w05 1wz 144
each individual frame before that frame is shown to the screen. The System allows fOI: calibration of the cameras, which  £5— 2800085 —or e
is particularly useful if the system was set up for long- B8] 1282 141 178 1433 1306 1582
it has to be calibrated every time the 5| ues s awss e s w2
On a Jetson Nano, this is resource intensive, and the program will deliver a low term use as it has do Th s d y 1 16 176.0 1631 135.9 656 1654 1756
frame rate. On a desktop PC however, the frame rate is not a problem, and the .ctameratsharle): mtov.e ’ fihSYitem 15 ecen‘1c: y aclcull"a:e as 6 s 1ess 1a  mas s 1as
program runs seamlessly in real time. 1T uses the bpest view O € tTWO Ccameras to Calculate ;3 ii::g ﬂ:ﬁ ﬁi; EZ? i:;: :ﬁ
each angle. 21 156.7 103.0 1724 1615 1104 57.1
22 177.3 164.7 125.0 774 67.8 163.3
23 172.7 143.0 105.4 64.3 176.9 158.8
If there was more time to work on the project, adding a .. 7 14y 17 e 11 1ee
. . time stamp to each collection of biometric data would e s e e B
What is analysis of squat form help hugely with processing it and providing feedback % % & &L D) W ¥
30 112.7 468.7 170.0 148.4 64.5 50.4
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