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What does a violin note look like? 

0 0.2 0.4 0.6 0.8 1
−0.1

0

0.1

W
a

ve
fo

rm
S

p
e

ct
ro

g
ra

m

0 0.2 0.4 0.6 0.8 1
0

5

10

15

20

0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

B
o

w
 v

e
lo

ci
ty

0 0.2 0.4 0.6 0.8 1

0.35

0.4

0.45

0.5

B
o

w
 f

o
rc

e

0 0.2 0.4 0.6 0.8 1
−0.04

−0.02

0

0.02

W
a

ve
fo

rm
S

p
e

ct
ro

g
ra

m

0 0.2 0.4 0.6 0.8 1
0

5

10

15

20

0 0.2 0.4 0.6 0.8 1
0

0.5

1

B
o

w
 v

e
lo

ci
ty

0 0.2 0.4 0.6 0.8 1
0

0.5

1

B
o

w
 f

o
rc

e



What does a violin note look like? 
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Spectral envelope extraction: LPC
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Spectral envelope extraction: PEAKPICK
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Spectral envelope extraction: MAXPOOL
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Spectral whitening 
Admittance deconvolution
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Spectral whitening
Data-driven normalization
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Learn convolutive templates through 
Non-Negative Matrix Factorization (NMF) 

on the log-spectrum (where chained filters are additive)



Distribution of NMF activations



Distribution of NMF activations



Distribution of NMF activations



Ratio and sum of NMF activations



Thanks!
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