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BACKGROUND RESULTS AND ANALYSIS

The Team

MOTIVATION AND OBJECTIVES

VALIDATION

• Olympic weightlifting (snatch, clean &jerk) demands precise technique• Wearable sensors (IMUs, force plates)are expensive and intrusive• No tool provides lift-specific feedbackfor Olympic weightlifting• Barpath fills this gap: a fully automatedpipeline that extracts barbell trajectory,joint angles, and phase timing fromstandard video

Automated Detection: Identify barbellposition and athlete pose in arbitrarytraining videos without calibrationKinematic Extraction: Compute velocity,acceleration, specific power, and jointangles frame-by-framePhase Segmentation: Automatically spliteach lift intoPull → Pull-under → RecoveryTechnique Critique: Detect commonfaults (early arm bend, incompleteextension, slow turnover) via ML modelsReal-Time Feedback: Provide livepreview with bar path drawing and lift-typeclassification during recording

Lift Detection System• Barbell object detection: ~90% mAP@50• Trained on 299 lifts from elite weightlifters(Olympic/world champions)• Individual clean followed by jerk are reactivelyconcatenated to analyze clean+jerk (fourth lift type)• Overall Detection Accuracy: 74%

Object Detection Model• Our YOLO barbell detection model was trained on adataset of ~5,200 hand-labeled images, which weaugmented to >22,000• After training, our model achieved 90.6% mAP@50accuracy

The TechnologyMETHODOLOGY AND SYSTEM DESIGN

What We Achieved
• Fully automated weightlifting analysis
• Real-time lift recognition
• Open-source architecture
Future DirectionsExpand dataset: Include female liftersTemporal modeling: Replace Random Forest withLSTM/Transformer for sequential fault detectionFeedback loop: Integrate with training logs to tracktechnique improvements over timeAutomatic barbell weight estimation: Use bardeformation + disc diameter to estimate load

CONCLUSION AND FUTURE WORK

Check out the project on Github!
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(Below) Frame-by-frame illustration of a single lift. This is what our program sees.


