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ABSTRACT

REAL-TIME EXERCISE POSE DETECTION AND FORM CORRECTION USING
COMPUTER VISION

By

Jeffrey William
James Purnama, S.Kom, M.Sc., Advisor

Dr. Maulahikmah Galinium, S.Kom., M.Sc., Co-Advisor

SWISS GERMAN UNIVERSITY

Independent exercisers frequently develop incorrect movement patterns without realising it,
as most fitness applications track repetitions and duration but do not evaluate movement
quality. Existing solutions that provide form analysis either require expensive proprietary
hardware or depend on server-side GPU infrastructure. This thesis designed, implemented,
and evaluated AIGym, a browser-accessible web application for real-time exercise form
correction targeting four foundational bodyweight exercises: squats, push-ups, lunges, and
planks. The system runs pose estimation entirely in the browser using TensorFlow.js
MoveNet SINGLEPOSE THUNDER, eliminating server-side GPU resources and reducing
total round-trip latency from 200400 ms to 30-60 ms. A dual-path architecture retains
YOLOI11 for local offline video testing while the browser-based MoveNet path serves
production deployment, both feeding into an identical FastAPI classification backend. Form
classification wuses biomechanically validated angle thresholds combined with an
EvidenceGate temporal classifier requiring six consecutive frames of confirmed error before
flagging a variation, eliminating feedback flicker. The system detects up to three named form
error variations per exercise across fourteen test scenarios. Experimental evaluation achieved
100% accuracy across all scenarios. User Acceptance Testing with three participants
confirmed all primary requirements, and a User Satisfaction Survey with nine respondents
yielded a mean score of 3.84 out of 5.0.

Keywords: TensorFlow.js, MoveNet, computer vision, WebSocket, EvidenceGate.
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