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Find efficient ways to sample

the whole ecosystem,
with high (relevant) resolution,
low impact,
high accuracy
and short time lag between samples!
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birds and marine
mammals based on
transect counts

[during encounter]

Fluorescence [1 per sec]

Laser Optical Particle Counter (LOPC) [128 bins/s]
=3¢ \ Video Plankton Recorder (VPR) [25+ pics/sec]

— am Temperature
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Video Plankton Recorder
VPR
provides validation pictures

BUT

there are 3.000.000 of them



ICES/PICES ZPS

Bergen 2016 .
Session 1 VPR Classifier Calibration set
4 ‘ ‘ euphausiid
pluteus
T ‘ ‘ megalopa
f ‘ ‘ copepod

’ ‘ ‘ echinoderm

UH Fisheries & braChiOIaria
iti science & I I

U Hambrg MOdeENING 0 m— : gastropod




ICES/PICES ZPS
Bergen 2016

Session 1 VPR Classifier Calibration set artificial LOPC

4 ‘ ‘ euphausiid ﬁ
pluteus H

) megalopa q
jelly a
f copepod .

echinoderm L

brachiolaria o

UH  Fisheries
iti science &
Un. Hamurg MOCENlINg 0 m— : gastropod




ICES/PICES ZPS

Classifier

Bergen 2016
Session 1
VPR
' ‘
f ‘
i
.
UH Fisheries O m—
iti science &

M odelling

Uni. Hamburg

pluteus E

megalopa i

jelly a
copepod o

echinoderm U

brachiolaria °
gastropod =

Classifier2




ICES/PICES ZPS
Bergen 2016
Session 1

VPR

UH Fisheries
iti science &

n i
Uni. Hamburg mOde“mg

Classifier

pluteus

megalopa
jelly
copepod

echinoderm

brachiolaria
gastropod

|

e =2 @

euphausiid

megalopa euphausiid

e — megalopa

pluteus pluteus

copepod
pluteus

echinoderm

echinoderm

jelly
brachiolaria jelly

copepod jelly
gastropod brachiolaria
echinoderm

brachiolaria
copepod

euphausiid gastropod

gastropod



ICES/PICES ZPS
Bergen 2016
Session 1

How can a computer know/learn:

This is a copepod !?
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rawimage Color information
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Clustering (Euclidian Distances) is not efficient
(colors represent different tax. classes)
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Image 1: 100 20 123455322 6457781
Image 2: 10 22 10119911231456619
Image 3: 12321 1113452 1202113581
Image 4: 11116114222 32144453836
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Descriptors for each image

Image 1: 100 20 123455322 6457781
Image 2: 10 22 10119911231456619
Image 3: 12321 1113452 1202113581
Image 4: 11116114222 32144453836
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Training set: Validation set:
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Descriptors for each image

Image 1: 100 20 123455322 6457781
Image 2: 10 22 10119911231456619
Image 3: 12321 1113452 1202113581
Image 4: 11116114222 32144453836
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Training set: Validation set:
Set of images used to tell the used to analyze
where class is computer what is the performance
known what

Supp. Vect. Machine
Neural Net (Patternnet, Feed forward)

Random Forest (Classification Tree)

f Self Organizing Maps
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Descriptors for each image
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% is a copepod and was classified as copepod
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random training sets
random start parameters
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Democratic approach

if more than e.qg. 60%
of all nets say it’s a copepod
classify it as copepod
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* Image analysis of Video Plankton Recorder
Images is possible

* Asingle trainset and only one method will bias
the classification

* Chosing a suite of similar approaches will lead to a
better classification

 Determination of some LOPC shapes is possible
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