
Dataset & Preprocessing

• 11 Hours of Audiovisual Data

• Videos of 11 singers (5 male, 6 female), each
performing 9 ragas: Bageshree, Bahar, Bilaskhani
Todi, Jaunpuri, Kedar, Marwa, Miyan ki Malhar,
Nand, Shree

• 2 alaps (average of 3 minutes) and 1 short pakad
recorded for each singer-raga pair

Conclusion

• Raga-characteristic phrases and other low-level melodic events used to
test the hypothesis of gestural consistency across and within singers.

• Experimental results indicate that there is significant kinematic
information linked to the selected melodic events.

• We confirm the importance of computed velocity and acceleration profiles
in the gesture representation.

Our Question

Can wrist movement data be used to identify 
specific melodic features of Indian vocal music?

i. stable notes (bottom-up)

ii. raga-specific phrases (top-down)

● Indian vocal music has featured prominently in the 
area of Musical Gesture studies, due to its rich 
use of manual gesture

Motivation

Audio-visual Time Series

Audio-visual Processing Pipeline
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Stable Note Prediction with Gesture

Results

Raga Phrase Prediction with Gesture

Stable Note Classification
Using the 4 gesture kinematic features per wrist: Mean & S.D. of velocity, Mean & S.D. of acceleration

Raga Phrase Prediction

Like/Unlike Labelling & DTW

Four Types of DTW Cost Features

• Dependent DTW (DTW-D): 1 cost from 8-D search

• Independent DTW (DTW-I): 1 cost from summing 8 
one-dimensional searches

• DTW-Ind: 8 costs from one-dimensional searches

• DTW-Left-Right: 2 costs from two four dimensional 
searches (4 left wrist + 4 right wrist)

Previous Empirical Work

●Paschalidou (2016) — movement and audio 
features in relation to the concept of ‘effort’ in 
dhrupad (Hindustani music) 

●Clayton et al (2022) — classified 12-sec khyal 
(Hindustani music) excerpts using wrist movement 
data alongside audio 

●Pearson and Pouw (2022) — alignment of 
kinematic extrema with acoustics changes in 
Karnatak music
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