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OBSEA Seafloor Observatory O Maghe

« Underwater cabled observatory

« Located at NW Mediterranean Sea

» Shallow waters (20 m depth)
Multiparametric data

* Image archive since 2011

 Fish abundance & behaviour studies
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Introduction
iIMagine project objectives Target users Al Model
Use case at OBSEA observatory (UC3) Marine scientists YOLO v8/9
« Publish real-time biodiversity Data managers

« Ecosystem Monitoring using underwater images
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Traditional Ecological Monitoring

1. Underwater pictures
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. Spreadsheet with counts
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Extremely time-consumin

OR iMagine

. undance time-series
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Expertise in biology




Al-based Ecological Monitoring - ol

Drplodus wilgane

1. Label underwater pictures 4. Store predictions 5. Abundance time-series

L et scientist do science, not

count fish!
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2. Al model (object detection) ,
3. Train and Detect



Semi-automatic labelling 0% vagie

Dataset Health Check

Total i1mages = 4331 - Total annotations = 27729 - Average annotation = 6.4

Chromis chromis BE45 1

Chromis chromis (back) 4012 4

Coris julis 3307 4
Diplodus sargus 2053
Dentex dentex 1289
Diplodus cervinus 1154
Dipledus vulgaris 1026
Sparus aurata B53
Diver fod
Serranus cabrilla 615
Mullus surmuletus 092
Oblada melanura 566
Sericla dumerili 552
Sarpa salpa 468
Mylicbatidae 335
Diplodus puntazzo 306
Muraena helena 284

Svmphodus mediterraneus 270
Parablennius gattoruginel7a
Epinephelus marginatus 166

Epinephelus costae 98
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Progress to date... 8 i

Confusion Matrix Normalized mAP - 0.82@0.5 0-88 mAP@O-S

Chromis chromis ﬂo.zs 0.01 0.04 0.02 0.04 0.28
Chromis chromis (back) -0.06@ 0.30 12 Classes > 2 1 ClaSSES
Coris julis - 0.07 0.04 0.010.15 0.15 . .
Dentex dentex - 0.01 0.02 0.08 0.02 0.03 0.8 2 1 2 5 | m a ges 4 1 2 2 I m a ges
Diplodus cervinus - 0.01 0.01 0.02

12524 annotations 26467 annotations
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Diplodus sargus -

Diplodus vulgaris - 0.02
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= Epinephelus marginatus - November 2023
S Mullus surmuletus - 0.02 0.02 ‘ . - May 2024
2 Continuous improvement!
Muraena helena - 0.01 - 0.4
Myliahativa - i metrics/precision(B) metrics/recall(B)
Oblada melanura - 0.01
Parablennius gattorugine - 08 ™
Sarpa salpa - 0.8 A
Seriola dumerili - 0.01 0.01 0.02 0.73 0.01 0.02 - 0.2
Serranus cabrilla - 0.01 0.01 0,05 0.75 0.01 06 &
Sparus aurata - 0.01 0.01 0.05 0.01 0.6 1
Symphodus mediterraneus - 0.01
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Progress to date... 8 i
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e Dataset Preparation 80% v N ® e °

e Model training / L

o YOLOv8 multiple configurations N R, -

o MLflow integration (also ClearML) o P, M

L ® Training dataset published on Zenodo /  —

O DOI:10.5281/zen0d0.11195949 / 003k
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® Real time streaming on YouTube \/ é
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O https://www.youtube.com/watch?v=byrGnGMAHGI arge
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https://zenodo.org/records/10809434
https://www.youtube.com/watch?v=byrGnGMAHGI
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Next steps

% iMagine

e Move to production
e Alarm system with key species

e Try oriented bounding box

e Scientific exploitation:
o Predator-prey interactions
o Ecological models

o Correlation with environmental data
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loU, Precision and Recall

. . TP TP
Intersection 3
7 (- ____[___:___l _____ Precision = -----=-eaeee-- Recall = -----eememeee-
‘ + +
aniGh l_ TP + FP TP + FN
_I TP: True Positives TP: True Positives
Prediction FP: False Positives FN: False Negatives

loU < 0.5 — Bad prediction
loU > 0.5 — Good prediction

. Precision; 75%’ | Sy & Precision: 100%
(05 adJ‘UStab'e threShOId) Recall: 11000/0,'/ " '."' Recall*666%




Average Precision and mAFP

Precision-Recall Curve

1.0 -
Average precision Chromis chromis 0.932
Coris julis 0.808
Dentex dentex 0.915
e Area under the PR curve e g:g:ggz: e oo
Diplodus vulgaris 0.939
® (Calculated for each class Mullus surmuletus 0.726
Muraena helena 0.914
0.6 - Myliobatis ssp 0.710
- Seriola dumerili 0.765
o ﬁ Serranus cabrilla 0.863
Mean Average Precision (mAP) g Sparus aurata 0.929
& . all classes 0.865 MAP@0.5
e Mean of all APs
e Usually set at loU=0.5 i
o mAP@0.5
e de-facto standard metric! 0.0+~ o o " o 5
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® image size
o Higher the better...
o ...but slower
o Useful for small fish

e Epochs

o Higher the better...

o ...up to a point

. 0.8
e Batch size
0.6
o Higher the better.... ¥ oo =
0.4 - % - ~
. i oy
o ...if you have the resources! - | V=g N
: s 3 i - ) '. o / ~ .. ) \
e More training data! : T A /

: ' '/ Epochs |



