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1. Generate user specific 
workouts to cater to their 
fitness level

2. Use Tensorflow OpenPose to 
analyze body position of the 
model and the user

3. Give the user a score for their 
workout



Block Diagram

B5

Complete Solution:
● Workout Generation
● Pose Comparison
● Scoring
● User Account



Software & Hardware
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System Specification - UI

Next exercise:
Side lunges x20

Current exercise:
Bicycle crunches x20

B5

User live 
video feed

Demo video 
of exercise to 
follow



System Specification - UI

Next exercise:
Side lunges x20

Current exercise:
15 sec rest

B5

User live 
video feedPreview of 

next exercise

Rest time: 15

Countdown 
of rest time



Pose Comparison
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Requirements Testing Metrics

Hardware Performance Time how long it takes to analyze 
sets of images

< 1 min time limit

OpenPose Detection Analyze runtime and accuracy for 
different image sizes/poses

90% accuracy

Pose Alignment Analyze comparison results over 
different body types

90% accuracy

Pose Comparison Test with similar poses/workout 
exercises

90% accuracy

Score Computation Analyze the scores over different 
levels of completion

Score should reflect user’s 
completion and accuracy

Metrics



OpenPose Testing

CMU Mobilenet_thin



Pose Comparison Testing

Workout Avg Threshold (radian) Avg Accuracy

Arm 7.4 91.67%

Core 11.87 76.19%

Leg 9.12 94.12%

Frame Size Avg Accuracy

160x96 72%

432x368 90%

656x432 88%



Full Repetitions
(expected)

Full Repetitions
(actual)

Partial Repetitions 
(50% of expected 

amount)

Partial Repetitions 
(actual)

Good Form 
(‘User video’ is a 

similar YouTube clip 
of same exercise)

Base score 600 ≈ Base score * 0.5 300

Poor Form 
(Ex: side lunges that 
only go down to 45° 
bend that should be 

90°)

≈ Base score * 0.5 400 <= Base score * 0.25 100

Pose Comparison Testing



Challenges
● Dependencies on Xavier board

○ Tensorflow
● Ensuring UI and pose comparison code work in parallel
● Initial testing didn’t have a suitable background

○ Lighting
○ Plain background

● OpenPose detection for some exercises



Gantt Chart


