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ABSTRACT 
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James Purnama, S.Kom., M.Kom., M.Sc., Co-Advisor 
 
 

SWISS GERMAN UNIVERSITY 
 
 

 
This research aims to implement and evaluate a video-based AI-assisted motion 

tracking system for basic dance moves training. The system is designed as a lightweight 

web-based self-assessment tool for beginner hip-hop learners practicing three 

foundational movements: Bouncing, Stepping, and Sliding. The methodology uses 

MediaPipe BlazePose for markerless pose estimation, 13 analytical joint-angle features 

for kinematic analysis, FFT-based audio cross-correlation for temporal alignment, and 

FastDTW for movement sequence comparison. The scoring framework is based on 

Wiraga, representing physical movement correctness, and Wirama, representing timing 

synchronization, with each component contributing 50% to the final score. The system 

also generates semantic natural-language feedback to support learner correction. 

Evaluation was conducted using 45 videos from five students across three movements 

and three attempts, with expert scores provided by a professional dance coach. The 

overall Pearson correlation between system and expert scores was weak and not 

statistically significant, r = 0.25, p = 0.092, with a Mean Absolute Error of 17.27 points. 

The SUS usability score was 69.00, indicating acceptable usability. The system is 

functional as a prototype, but scoring refinement is required before expert-level 

reliability can be claimed. 

Keywords: AI-assisted dance training, MediaPipe BlazePose, motion tracking, 

FastDTW, semantic feedback, Wiraga, Wirama. 
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