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Confusion	matrix,	All	species	(Avg:	∼68%,	24	species	≥80%)	

• We trained and tested the classifiers using a 10-
fold cross-validation. For the GPS-enabled
classification, we ran a 10-fold cross validation
per state/region.

• The average classification accuracy was
computed as the average of the classification
accuracy of the states/regions. For the no-GPS
classifier, the average accuracy was the average
accuracy of the 10-cross-validation runs.

Experiments

• The state-specific classification (i.e., GPS) reached a minimum accuracy of
79% and an average accuracy of 85%, greatly outperforming the single-
classifier approach (i.e., no GPS) whose maximum accuracy was 70%.

• When multiple calls overlap, the loudest will be identified. Results will be
best when one frog is clearly louder than all others.

• Trained citizen scientists correctly identify calling frogs about 80% of the
time (Genet & Sargent, 2003).

Results

Ecologists can assess the health of wetlands by
monitoring populations of animals such as Anurans
(i.e., frogs and toads), which are sensitive to habitat
changes. But, surveying anurans requires trained
experts to identify species from the animals’ mating
calls. This identification task can be streamlined by
automation. To this end, we propose an automatic
frog-call classification algorithm and a smartphone
application that drastically simplify the monitoring of
anuran populations.

Abstract
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• The	quality	of	the	recording	is	critical.	Phone	microphones	are	adequate,	but	distant	
calls	will	not	be	identified.

• Adding	more	calls	to	the	training	library	of	each	species	would	improve	performance.
• Multiple	species	in	a	single	record	make	reliable	classification	hard.
• The	algorithm	can	be	extended	to	support	incremental	learning.

Conclusions

Call	characterization	and	Classification

1. Convert	call	to	spectrogram	(short-
time	Fourier	transform).	

2. Filter	spectrogram	(keep	the	20%	
highest	values).	

3. Detect	spectral	peaks.
4. Fit	an	ellipse	around	each	peak.
5. Use	the	ellipse	(location,	angle,	length	

of	axes)	to	characterize	peak.	
6. Collect	pairs	of	peaks	that	fall	within	a	

rectangular	sliding	window.	
7. Generate	feature	vectors

f	=	(fi,	λi,	θi,	fj,	λj,	θj,	∆t,	∆f)	

Characterization
1. Train	a	state-kNN classifier	for	the	

species	of	each	state/region	(k=1).
2. Train	an	all-species-kNN classifier	for	

all	the	species	(k=1).
3. If GPS	location	is	available	then	

Use	state-kNNs to	associate	feature	
pairs	with	species

else	
Use	all-species-kNN to	associate	
feature	pairs	with	species

End
4. Select	the	species	with	the	most	votes.		

Voting-based	classifier	(k-Nearest	Neighbor)
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(d) Peak characterization

• location 
• angle 
• major axis 
• minor axis
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(c) Pairs of peaks 

(b) Detected peaks (ellipse descriptor)(a) Spectrogram (Bull Frog)
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• 48 species represented by 736 calls from the 50
U.S. states, the District of Columbia, and the Virgin
Islands. Calls last from 1 to 40 seconds.

• Recordings come from a mixture of web-based
collections and field recording made in Florida by
our team.

The	data


