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Automatic sampling and classification techniques
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1

Community size-structure > Improvement of the
biovolume calculation

Projected area based method vs shape based method

2

Biomass per group » Biomass-oriented formulation
of the classification algorithm

Abundance oriented method vs biomass oriented method



1. Biovolume calculation

Biovolume based on projected area

Automatic sampling devices based on image-analysis measure
particle volume from the Equivalent Spherical Diameter (ESD)
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considering every particle as an sphere independently of its shape.



1. Biovolume calculation

Biovolume based on projected area

Automatic sampling devices based on image-analysis measure
particle volume from the Equivalent Spherical Diameter (ESD)

Extract
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considering every particle as an sphere independently of its shape.



1. Biovolume calculation

Biovolume based on shape

Traditionally biovolume has been measured assigning shape to the
cells and calculating the volume accordingly.
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1. Biovolume calculation

Biovolume based on shape

Traditionally biovolume has been measured assigning shape to the
cells and calculating the volume accordingly.

Extract
contour

—> Volume discus =
m/4*length?*width

—> Volume cylinder =
m/4*width?*length

—> Volume ellipsoid =
m/4*length?*width
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1. Biovolume calculation

The way we measure the volume can modify the size-spectra slope
depending on the morphological composition of the sample.

Biovolume based on projected area
Biovolume based on shape

Coastal station

Oceanic station
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Log10 (normalized abundance) [cels L1 pgC1]

1. Biovolume calculation

The way we measure the volume can modify the size-spectra slope
depending on the morphological composition of the sample.

Biovolume based on projected area
Biovolume based on shape

Coastal station

Sphere Ellipsoid / Cylinder
8 % 11% \_81%
S ———

T-test p-value: 0.004

Oceanic station

Sphere Ellipsoid Cylinder

25 % 62 % 14 %

2.6 2.8 3.0 3.2 34
Log10 (size) [pgC]

T-test p-value: 0.773



1. Biovolume calculation

To know automatically the particle shape we need to classify
taxonomically in morphologically homogeneous classes.

TAXONOMY

=

Crustaceans
Ciliates
Flagellates
— Ellipsoid
Flagellates Dinoflagellates
Silicoflagellates
Colonies
Diatoms Individual —> Discus
Chains —> Cylinder

ADOTOHdHOWN



1. Biovolume calculation

Abundance-oriented Support Vector Machine
Training set

S = {X1,¥1,€1). (X2, ¥2.C,)... (X, Y. )f
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1. Biovolume calculation

Abundance-oriented Support Vector Machine

5500 images —

Training set

S = {X1,¥1,€1). (X2, ¥2.C,)... (X, Y. )f

Varl

Var2

Var3

y

Diatom

Ciliate

Detritus

Al W[N] R

Crustacean

. 9 classes

170 image atributes
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1. Biovolume calculation

Abundance-oriented Support Vector Machine
Training set

S = {(Xwy11C1)’(X2’y2’C2)"' (Xniyn’cn)}
Model

h: SS— Y
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Abundance-oriented Support Vector Machine

Training set
S = {(Xwy1’C1)’(X2’Y2102)'" (Xn’yn’cn)}
Model
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Loss function
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1. Biovolume calculation

Abundance-oriented Support Vector Machine

Training set
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1. Biovolume calculation

Abundance-oriented Support Vector Machine

Training set
S = {(Xwy1’C1)’(X2’y2’02)"' (Xn’yn’cn)}
Model
h: §8— Y

Loss function

. An error occurs when the
mi yi] predicted class does not mach
ALOSS (h; S') — Xj< % the actual class.

X.eS In an abundance-oriented
classification the cost of error
(c) is 1 for all the examples.




1. Biovolume calculation

Abundance-oriented Support Vector Machine

Abundance estimates

Accuracy = 0.89
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1. Biovolume calculation

Abundance-oriented Support Vector Machine

Abundance estimates Biovolume based on manual shape

Accuracy = 0.89 Biovolume based on automatic shape
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2. Blomass-oriented classification

To improve the biomass estimates the SVM is built considering the
error a function of biomass.

Loss function
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2. Blomass-oriented classification

To improve the biomass estimates the SVM is built considering the
error a function of biomass.

Loss function
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A oss (h, S') = X8 The cost of misclassifying one
XED> example (c;) is the value of
X.eS biomass for this example.




2. Biomass-oriented classification

To improve the biomass estimates the SVM is built considering the
error a function of biomass.

Loss function

The cost of misclassifying one
example (c) is the value of
biomass for this example.
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2. Biomass-oriented classification

To improve the biomass estimates the SVM is built considering the
error a function of biomass.

Loss function

The cost of misclassifying one
example (c) is the value of
biomass for this example.
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The accuracy of the biomass-oriented SVM on biomass estimations
increases a 3%

Abundance estimates Biomass estimates
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The accuracy of the biomass-oriented SVM on biomass estimations

Abundance
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The accuracy of the biomass-oriented SVM on biomass estimations
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Conclusions

«  Size spectra calculated with projected area-based volume or
shape-based volume can be different depending on the
morphological composition of the sample.

« To improve the biomass estimates the SVM can be designed
considering the error a function of biomass.



