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Audio	Plugin	Architecture
• Plugin	developed	using	the	JUCE	C++	software	

framework.
• Essentia is	used	for	feature	extraction	and	computation	

of	PCA.
• SQLite	database	was	implemented	to	manage	loaded	

samples,	results	of	feature	extraction	and	PCA.
• Figure	1	shows	plugin	UI	and	sample	arrangement	

scheme.

Conclusion	and	Future	Work
• Shorter	time	segments	of	audio	for	analysis	improved	

the	majority	of	kick	and	snare	drum	classification	tasks.
• Manufacturer	classification	proved	more	challenging	

and	is	an	area	for	future	exploration.
• User	tests	using	the	plug-in	are	necessary	to	determine	

perceptual	relevance	of	time	segmentation	scheme.
• Exploration	of	alternative	methods	of	dimensionality	

reduction,	for	example,	self	organizing	maps	used	in	[6].
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Introduction	and	Motivation
• Audio	plug-in	designed	to	assist	music	producers	with	

the	sorting,	selection	and	auditioning	tasks	associated	
with	the	use	of	large	electronic	kick	and	snare	drum	
sample	libraries	within	a	music	production	context.

• A	database	of	4230	kick	and	snare	samples	representing	
250	individual	electronic	drum	machines	was	used	in	this	
study.

Methodology
• Analysis	of	kick	and	snare	drum	sounds	using	time	

segmentation	as	a	pre-processing	step	to	audio	feature	
extraction	informed	by	prior	work	into	the	
characterization	of	percussive	sounds.	[1- 3].

• Audio	feature	extraction	performed	using	the	Essentia
library	[4].

• Audio	features	used	include:	Bark	bands,	MFCCs,	HFC,	
spectral	and	temporal	features	(133-dimension	feature	
space).

• Principle	Component	Analysis	(PCA)	is	used	to	reduce	
the	133-dimensional	feature	space	down	to	two	
dimensions	for	visual	plotting	on	plug-in	user	interface.

Experimental	Results
• Audio	classification	and	PCA	using	Scikit-learn	[5]	is	used	

to	compare	the	effect	of	the	time	segmentation	on	audio	
feature	extraction.

• Classification	tasks	included:	sample	type,	drum	
machine,	and	manufacturer	classification,	using	three	
different	classification	algorithms:	Support	Vector	
Machine,	Perceptron,	and	Random	Forest.

• Table	1	shows	classification	results.
• PCA	provides	insight	into	how	time	segmentation	effects	

variance	and	which	features	are	most	useful	for	
characterizing	kick	and	snare	drum	samples.

• Table	2	shows	PCA	variance	ratios	for	both	Kick	and	
Snare.
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Figure	1:	Sieve	Plugin	Interface	and	browsing	overview

Table	1: Classification	Scores	for	various	tasks	preprocessed	with	time	segmentation	

Table	2: Variance	ratios	from	PCA	after	applying	various	time	segmentations


