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Motivation

ORIGINALLY A LAND DOMINATED BY BIRDS ]

“If you can not measure it, you
can not improve it.”

(Lord Kelvin)
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Birds: cryptic beasts

* Dense vegetation

* Well-camouflaged

* Sometimes nocturnal

e Can fly, so can be in
hard-to-reach areas

But they make plenty




24 hours a day
3 months
Analysis is subjective

8 hours a day
2 weeks







WHEN A USER TAKES A PHOTD,
THE. APP SHOULD CHECK WHETHER
THEY'RE. IN A NATIONAL PRRK ...

SURE, ERSY GIS LOOKUR
GIMME A FEW HOURS.

.. AND CHECK WHETHER
THE PHOTD 1S OF A BIRD.

\ T{L NEED A RESEARCH
% mmmonv;mzs.
IN CS, IT CAN BE HARD TO EXPLAIN

THE DIFFERENCE BETWEEN THE EASY
AND THE VIRTUALLY IMPOSSIBLE. xked.com




Birds:
* Won’t sing nicely straight into the microphone
e Overlap their calls

* Have large repertoires
* ... and even dialects

Recordings are:
* Noisy (environmental and recording noise)



“A single curve, drawn in the manner of
the curve of prices of cotton, describes all
that the ear can possibly hear as the
result of the most complicated musical
performance.... That to my mind is a
wonderful proof of the potency of
mathematics.”

(Kelvin again!)
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It'Sikind ofilike speech, so...

-
Bird No of |No of Test No of Test from|DTW VQ
Ref from same |different Recognition |[Recognition
3 source source Rate % Rate %
% Kiwi 4 - 100 100
Morepork 3 7 100 100
Bellbird 22 18 97.5 274
Robbin 21 - 95.24 66.6
Tui 25 15 90 41.6
9655%  [774% |

B ‘
- Pretty nearly perfect!
Providing numbers of birds are small, sources are

b

clean, data chosen carefully, etc. etc.



) SoundID Home Page - Mozilla Firefox
File Edit View History Bookmarks Tools Help

:: SoundID Home Page

o

.soundid.net/SoundID/index.html
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SoundID: At last a sound recognition system that really works!!

SoundID uses all new, effective algorithms to bring you world-class sound detection and recognition. Our system requires only
minor tweaking to optimise it for different sounds and it really works!!

‘We have the hardware and software to change the way you monitor and recognise sounds.

SoundID is all new with, no classifiers, no FFT no AL This is not just another 80% accurate (20% inaccurate) system good for a
limited number of sounds, with lots of false positives, that leaves you frustrated, but something truly professional that can recognise
any sound with better than 95% accuracy . What is more it can recognise any collection of sounds of any size (that need not in any way
be related).

See this Dawn Chorus Example !

Recognise any sound - wildlife, marine, industrial, mechanical, for artificial intelligence, robotics or whatever, at better than 100 times or more faster
than real time and with an accuracy comparable to a human expert!! We can in fact recognise and quantify differences in sound that a human would
entirely miss.

A complete suite of software tools for bioacoustics, sound recognition, professional sound analysis for the most demanding of applications. Thisis a
specialist non-voice sound recognition application.

SoundID 2012: A General Purpose Sound Recognition Syst

- Program Menu | A

2013
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They say:
95% accuracy
We say:
72% on six birds after 2 weeks of work
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[ Sound 4: rbn13.wav
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B|t terns: Booming Goeﬁl‘un/'

Not D Detec ected
Bittern boomlng
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signal
(fs=1000Hz)

level 1

level 2

level 3

level 4

level 5



# Kiwi

seconds v close close faded v faded | vv faded Total
(ground
truth) 160 104 134 309 154 861

male

e.g.




900
3800
700
600
500
400
300
200
100

* All close-range kiwi calls

* 82% of middle-range kiwi calls

e 77% of fade kiwi calls

e 72% of very fade kiwi calls

e 76% of extremely fade kiwi calls

v close close

fade

v fade v v fade

All



- Very 3/3
' Close

Close 20/20

Moderate 23/26

Far 42/51

Very Far  20/43

126/126

162/164

80/84

40/62

55/147

139/145

129/135

129/190

65/113

5/42

72/78

266/290

118/134

79/93

25/55

97%

95%

81%

71%

37%



Slide top box to move through recording, click to start and end a segment, click on segment to edit or label. Right click to interleave.

Sound Files.luscdb
bittern+kiwi
One-4.wav
ST0026_0.wav
ST0026_1.wav
ST0026_2.wav
Two-3.wav
denoisedruru.wav
kiwi.wav

lc1.wav
malel.wav
maleid.wav
out.wav
robin.wav
ruru.wav

#wild sarene
Double click to select
Red names have segments

Female Kiwi
~ Male Kiwi

~ Ruru

Hihi

| Bittern
~ Petrel
~ Robin
- Tomtit

- Cuckoo

Kereru

Drag boxes in spectrogram

Other
Albatross
Avocet
Blackbird
Bunting
Chaffinch
Egret
Gannet
Godwit
Gull
Kahu
Kaka
Kea
Kingfisher

Wb lem

If bird isn't in list, select Other
Type below, Return at end

Click on a start/end to select, click again to move
Or use arrow keys. Press Backspace to delete

Visible window width (seconds)

10.00 2

Delete Current Segment

Delete All Segments

Spectrogram Params

Denoise

Segment

Quit



Preprocess
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* Protocols

* Where and when to record

* Linking to community groups
* More machine learning
e Comparison with humans
* Linking calls with abundance
* Interpreting 5 minute call counts
* And more, and more

- a3



