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We introduce a novel low level feature for identifying cover songs which quantifies
the relative changes in the smoothed frequency spectrum of a song. Our key
insight is that a sliding window representation of a chunk of audio can be viewed
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as a time-ordered point cloud in high dimensions. For corresponding chunks of «  Computed for each block | of B contiguous beats for each song . Comparing SSM from each beat-synchronous block in song A to SSM
audio between different versions of the same song, these point clouds are  Invariant to rotation/translation from each block in sona B
approximately rotated, translated, and scaled copies of each other. If we treat «  Point-center and sphere-normalize windows within each block to help J 5

* Long diagonals indicate good matches
»  Converting to binary matrix makes more robust. A pixel (i, j) is one if it is
within the kappa fraction of nearest neighbors of block i in A to all blocks

MFCC embeddings as point clouds and cast the problem as a relative shape
sequence, we are able to correctly identify 42/80 cover songs in the  Covers 80"
dataset. By contrast, all other work to date on cover songs exclusively relies on
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matching note sequences from Chroma derived features. « ; : ” In B and likewise for block j in B to blocks in A
Don tLet It Brlng Y‘?u Down ¢ | | »  Exploit Matlab’s fast matrix multiplication to compare all images
Different gender singer, different instruments, different vocal/instrument simultaneously
balance
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« Take MFCC sliding window features to summarize each block : :
»  MFCC Window size average beat interval “We Can Work It Out’ o Five Man Acoustical Jam
Different band, live versus studio
The Beatles Five Man Acoustical Jam False Cover: “We Can Work It Out” vs“Yesterday” o
e , No long diagonals; binary matrix is noisy
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Interactive App for Viewing PCA of shapes synchronized to
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PCA Window Size 0.05 sec PCA Window Size 0.5 sec +  Score of 1 for matching
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* Results below for 50 x 50 SSMs with 10 windows per beat
(mean/median rank of correct song shown in parentheses)
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