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Train identification also has chaIIenges
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More detail is captured from some selected clicks.
The short sampling interval reveals previously unknown acoustic features:
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e Harbour Porp0|se

«» Commerson's Dolphln
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125 T — po Heaviside's Dolphin

/ «= Finless Porpoise, )“
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YangTze
«_» Kogia sp
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NBHF clicks are downsweeps Kogia is acoustically different from other NBHF species
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KERNO-F process:

Steps:

» 1. Finds trains of similar clicks at more or less regular intervals, but without applying all the possible tests of similarity that
can be used given the high-resolution data captured. This uses nested multiple hypothesis testing.

* The reason for that limitation is that it allows ‘wrong’ trains to be selected from the multiple options by not forcing
selection of the 'best mimic’, and still leaves some criteria with which to test whether that train is a true train. This can be
viewed as a defence against ‘overfitting’ by a classifier. Is this a novel development in case-by-case classification?

* 2. Measure the ‘coherence’ of the train. Coherence is the similarity of successive clicks and intervals in the train. It is
typically high in true trains (sequences from the same source) and low in chance trains (sequences from varied sources) .

* 3. Apply threshold criteria on train coherence. This gives the high, moderate, low and doubtful 'quality' classes in the
software. They address the question: How confident are we that this train came from a train source? So boat sonars and
trains from weak unknown train sources could and should also get high Q values.

* 4. Apply weak feedback within single clock minutes. Isolated weak trains are down-classed, and vice-versa. This process is
not carried across minute boundaries as that would mean that a part of the file could give different results if analysed in
isolation. A difficult choice: stronger feedback could be valuable, but it can be applied later in the form of an encounter
classifier if needed, like the very efficient Hell classifier for Baltic C-POD data.







The structure of any
classifier determines the
kinds of errors that it will
most frequently make.







Validation
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* Complex algorithms cannot be validated by mspectlng the code.
Empirical tests are essential.

* The 'gold standard' is comparisons of acoustic detections with other
evidence of the presence of cetaceans e.g. sightings.

* that's hard, and intermediate valldat|on s useful:
vmla
= Y ‘R
‘ .‘;‘; A measure of the clustering of the Q classes of trains is useful and is
\y%, incorporated in the POD software.
Visual checking of the accuracy of identification*of the sequence of

clicks attributed by the algorithm to the same train is enabled:



the mark on each click lines indicates the wave numbef of the loudest wave in click:

Duration (Mcycles)

Arplitude full scale

one train was an echo train

blue marks are at 1/10t" actual rate

raw data FP1

raw data FP1

s of uILipa#h replicates logged here

slow train at 5/s overlapping a fast train?

see next... | ‘]”” l'-. J :
‘ ' \
) | _ HHH i\ __ ” I
B 0.25 10.45 0.8s 0.8s 1.05

Aqplitude full scale




the coherence of the time domain features is well shown here:
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Duration (Ncycles)

Arpltude full scale

the train tracking did not correctly follow the true transition from slow to a very fast buzz
but did correctly interpret the rates within the faster section. -

Amplitude full scale
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. aview of other time domain features that are useful for coherence assessmen

... these time domain features that are stored on every click. This is a common dolphin click train:
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This is a harbour porpoise click train:
Note the many contrasting time-domain features.

The markers for the loudest wave are
coloured to show the slope of the
frequency downsweep over 4 waves
around the amplitude peak

the within-click amplitude profile

the click max amplitude profile of the train
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* At present the F- P,_,,"s'o*FfwareacIassﬁles click'trains:to gmlds: :: '
* 'NBHF' = porp0|ses and some dolphlns that.make NBI-hT}ype cI

e ‘Other cetaceans aH those speC|es that produce short clicks /
‘broad-band tran5|ents - e I A -

s Boat sonars. A% | T gl

-

* Unclassed — these mostIy belong to one of the other guilds but
cannot be |dentrf;ed as' sueh W|th sufﬂaent confldence
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WUTS

« WUTS may be small crustaceans molluscs grazmg on the. hydrophone housing, stress
noises from wooden structures, ...or ...? e

e Itis clear there are varied Weak Unknown Train Sources, and they have a very wide

“~range of train and click features..So WUTS are handled as a species-reliability-risk-factor
_for-both individual trains and whole minutes, but they are not identified as such by
KENRO-F version 1

* Their presence in.large numbers has been seen a few times and these files show an

excessive. proportlon of ‘unclassed’ species trains, and of very fast click trains.
— —

* Files W|th a significant proportion of WUTS generally have more than 3 classification
warnings i.e. a risks sum of 4 or more.




Feedback / interaction

* Many dolphins sometimes produce NBHF clicks, and boat sonars
can, after multiple reflections can resemble cetacean clicks, as
can sediment transport, WUTS and other noise soruces.

* 50,2 feedback stage cah sometimes reclassify clicks in.a moving
Wmdow of 11 minutes |f trains fitting multlple sources are
present. W

* This interaction reduces _:--he false positive problem that could, in
effect, prevent the extingtion of a species subject to such
feature overlap from ever being acoustically detected by fully
independent classifiers:

£

» The Hell classifier used ‘L/hls approach.to obtain a false postive
rate of < 1 false secqul_\__p%year for porpoise detections.
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