GraphDitty: A Software Suite for Geometric Music Structure Visualization

Christopher J. Tralie. ctralie@alumni.princeton.edu
Department of Mathematics, Duke University -

« Structures built in Python (librosa/numpy), exported to

Javascript for interaction | “ o * Tryiton your own songs!
- 3 GUIs synchronized to music: Michael Jackson “Smooth Criminal” ¢
* 1) Similarity matrix viewer CODE

 2) Weighted spring graph layout viewer (d3.js)

- 3) 3D Diffusion maps viewer (WegGL) https://github.com/ctralie/GraphDitty
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Wi, ) = e 02 (5,5)/2(04:)? 1) Create similarity kemel given distance matrix » Similar to the scheme in [6], but on self-similarity matrices (SSMs) instead of cross-similarity matrices
’ from a feature type  Use stack delayed Chromas (cosine distance) and MFCCs (Euclidean distance)
CL W) o » Fusion leads to much clearer SSMs and clearer structure in Laplacian eigenvectors
P(i,j) = < 2>z W(iLE) ] 7 2) Compute self-similarity regularized Markov » More general, global alternative to the diagonal promotion scheme in [9]
\ 1/2 otherwise transition probabilities » Build weighted graph Laplacian on similarity matrix and compute eigenvectors
Chroma MFCC Fused
( W(Zaj) ' . 3) Com Ute ne| hborhOOd truncated Markov Similarity Matrix Stacked Chromas Laplacian T P i T :
: E N ?/ p g 0 y 0 p Similarity Matrix Stacked MFCCs . Similarity Matrix Fsed .
S(i,7) = { 2kenc WFK) J (%) transition probabilities i
\ 0 otherwise ) E=
— 50 50 l%
100 100 =" 100 100 I'g
Z Pt’v 4) Compute random walk probabilities using average 7 : :::_:_
Ptj;-l S ( Lkl ) (S / )t probabilities from other features and truncated : =
m— 1 transition matrix from feature f N "
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