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Overview
« Main objectives and specification

« Limit computational load for feature extraction and
classification to meet mobile device platform limitations

« Avoid expert syllable segmentation but exploit crowd-sourcing
for whole song/call segmentation

e Surpass existing methods and increase the number of
considered labels (species) from O(10) to O(100)

« Offer multiple label suggestions and fold-in human

classification results

* First (baseline) classification algorithm

« Simple two-dimensional vector of spectral features (mean and

bandwidth of STFT time slices)

* Feature space spanned by 2D histograms rather than points

corresponding to time-averaged features [1]

* Nearest Neighbour classifier implemented on a PC - KL
divergence, Hellinger, L1 and L2 distance metrics examined
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Animal Sound Archive Dataset [2]

« Data collected over nearly 50 years in numerous locations mainly

In Germany

 Varying recording conditions, equipment and parameters
« Approximately 4400 segmented call/song intervals from 91

species

« Ground truth metadata on type of call, individual bird and

recording conditions

90 species - 4360 samples - Leave-one-out
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84 species - 4331 samples - Exclude same bird

100}
90+
C
O 80r % %
: i
O | i
(/2]
A ‘
© i
© 60r % iﬁ '
2T ]
% 50_ $ J ‘ l
2 [
(’) U
H 401 $
&) i
S 30-1
> 20f —o KL div
—= Hellinger
10f — L1
L2
0 5 10 15 20
Allowed number of predicted classes
ACFR =
RN For FieLo RosoTics

UK species
The Animal Sound Archive Dataset covers around 60 of the 259 UK
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species listed by the RSPB [3]

woinie  Reference Animal Vocalisations

sssssssssss
et descending = descending

egister

Passeriformes | Acrocephalidac|

Passeriformes

Strigiformes

Wren)

Passeriformes | Turdidae

Passeriformes  |Turdidae

Passeriformes | Turdidse

mes Tywonidae

Bucerodformes  [U

Sam: 0 3 7| 1360 2089/ n

59 UK species - 3267 samples

- %@%@?@5 BRBRDBR
OB BB
) E@é ot @@.@md BEE
f I‘ ,]‘ i

§§ ﬁﬁﬁﬁﬁw
o 41
]

o
:

% correct snippet classification

20 —o KL div
—= Hellinger
10 — L1
L2
0

10 20 30 40 50
Allowed number of predicted classes

make a rer

markable f]

and greyish brown legs. It is brown above with

Its dependence on r{
2 blackish streaks

make i1t a Red List s
summer

| A small, brown, streaky bird, it is the commonest

Isitor, ¢ i
the UK songbird in upland areas and its high, piping call is
Deser t. Its song tarliss o ik Hih | | |
I hvthn a familiar sound. In flight it shows white outer tai
he more rh 1
Overvie W mesmore Y, feathers and in the breeding season it has a fluttering
- | : 5
i : rachute' display flight. In winter they ar lite gregarious
Latin name Overview parachute' display flight ter they are quite gregario
Bt tailaris : and gather in small flocks, often invisible among the
Family Latin name vegetation, suddenly flying up with typical jerky flight
ccccccccccccccccccc
Bitterns ar (Ardei :
Family Meadow pipit numbers in the UK have been declining
Where t thenm
Warblers and allies (§ since the mid-1970s, resulting in this species being
Wetlands with large reedbe
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ | Where toseet included on the amber list of conservation concern
Wh them
All year round. Most visible| Look for singing birds|
What they eat
. amphibi
Population
the UK. Fol
eeeeeeeeeeeeeeeeeeeeeee laying fields.
eeeeeeeeeeeeeeeeeeeeeeeeeeee
ssssssssssssssssssssssssss When to hem
Il year roun
winter as bi
Distribut of individuals passing| = EUTPe
What they eat
. .. .. || Insects-flies, beetles and moths - and spiders
Distribut! .
ati

% correct snippet classification

eeeeeeeeeeee
rather than d

100

90+

80~

70

60-

50

401

30

20~

10F

1.680.000 territories

* UK breeding is the number of pairs breeding annually. UK wintering is the
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rather than detailed, localised populations.

9 classes with >100 samples - 1269 samples
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Current Work and Future Plans

« Utilise geographic position, season and time of day information to
Introduce prior obtained from biodiversity distribution websites to

the classifier.

« Evaluation of different options on baseline classification algorithm
(different feature sets and feature vector dimensions, distance
metrics, introduction of uncertainty estimates, nonparametric
estimation of distribution in feature space, increased number of
classes based on call/song subcategories)

 Investigation of generalisation properties (external datasets, real
world conditioned recordings, online competition datasets)

* Prototype application implemented on laptop PC and tested in
real conditions before been ported to mobile device platform

 Investigation of relation between distances in feature space and

species phylogenetic relations
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