Benchmark of plankton image classification:
CNN improve detection of rare taxa
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https://whoigit.github.io/whoi-plankton/



Number of objects
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Datasets — composition

1.6e+061

1.3e+06

1.0e+061

7.0e+05"

4.0e+05

Number of objects and classes in each dataset

results for 13
of datasets

Zooscan |

| Zoocam |

Number of
handcrafted
features

70
ll 60
50
40

SIS |

| Flowcam |

50 75 100
Number of classes

Class-stratified dataset split

Number of objects per class

1e+06g
1e+05g
1e+04€
1e+03é

1e+02@

Distribution of objects per classes in each dataset

| Plankton
| class

FALSE
~ TRUE

—

T

e e

B

Flowcam

70%
Training

Zooscan

1SIIS Zoocam

Dataset

IFCB

Strong unbalance

\%
weight small classes

15%
Test

15%
Validation



Material & methods

Datasets — processing

* Include every object

* as detailed as possible... but small classes
> If possible, merge with close relevant class
> otherwise, merge with miscellaneous

* define broader classes corresponding to
traditional approaches (e.g. Copepoda)

* categorise classes in plankton classes or not
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Models — class weights
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Models

Image > Features - Classification
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Models - training procedure

Fit on training data

Model selection and training

Evaluate on validation data
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Evaluate on test data

> Re-fit on training data
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Model evaluation
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CNN = convolutional neural network
RF = random forest

Resu ItS W = weighted
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Results

Model performances on detailed and broader classes
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Discussion

* time and power consumption

* data availability

* oObjects size

A

Lots of data
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Transfer learning
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Conclusion L&V

 Abundant plankton: RF ~ CNN Than k you

e CNN: more details on small classes

Thelma Panaiotis

g :
rare organisms thelma.panaiotis@imev-mer.fr

> detailed taxonomy

o https://github.com/ThelmaPana/plankton_classif_benchmark
> |low concentrations

* Manual validation
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