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Plankton Monitoring
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Common deep learning architecture for plankton recognition

~-_ Output

L Full-Conn. for n timensr T~ -
Conv. + Pooling for m times k(k-1)/2  SVM

Schematic lllustration

1. Large amounts of suspended particles
2. Marine organisms are patchily distributed
3. Large difference in abundance: copepod

abundance high, shrimp abundances

Missing targets
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Emptylmages
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NEW APPROACH

Use a scene classification as a primer, each scene has
separate object detection & classification model

1. Different scene reflect image contents and layout
2. Improve the consistency between image and the model



COMPARISON

1. Full model:

*  Mask R-CNN for all scene together
2. Scene Specific model

* Separate Mask R-CNN for each scene

a) High Concentration
b) Nocticula

¢) Phaeosystis

d) Petropod

e) Shrimp

f)  Low Concentration




MODEL PERFORMANCE
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a) Full model: High concentration b) Scene-spcific: High Concentration

a) Full model: Noctiluca
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OVERCOME OTHER ISSUES

Broken target Overlapping targets
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Applications




Detection = Training

Toolhoxes
Split Frames Vali

Clear

Evaluation

Parameters:

) Contrast

[] Broken Protection

Detection Setting:

Processor

PRE_NMS_TOPK_TEST

p_model_2021Nov\LowDe
[INFO ] che -

aluation

Evaluation

dation

nsity_ins

wDensity 16 model.pth ...

[WARNING]

Skeletonema:

Stop

Plots

Loaded 431 images in COCO format from D:/MaskRCHN/datasets/PS_MasterlLib_2822Jan/Objec

tances_train.json

tClassification/labelme_subgroy I

- [Checkpointer] Loading from D:/MaskRCNN/datasets/PS_Masterlib_2822Jan/ObjectClassification/labelme_subgroup_model_2@21Nov\Log

- The checkpoint state_dict contains keys that are not used by the model:

Training

Scenes Train

Detection | Tramning

Toolboxes
Split Frames

Clear

Evaluation

Parameters:

[] Contrast

[[] Broken Protection

TOPK_TE

,_TOPK_TEST

Image( 206210826041357753

D: fMaskRCNN/datasets/PS_MasterLib_2822Jan/SceneClassification/scene_model_202262/best.pth

GPU IS AVAILABLE

Evaluation

Evaluation

Stop

Stop

Validation

.bmp ) is being processed!

Loaded 151 images in COCO format from D:/MaskRCNMN/datasets/PS_MasterlLib_20223Jan/ObjectClassification/labelme_subgro

up_model_2821Nov\HighConc_instances_train.json

[INFO ] :
ighConc_13_model.pth ...
Chaetognatha: @
Spiral_Diatom: @
Medusae: 1

larvalFish: &

- [Checkpointer] Loading from D:/MaskRCMN/datasets/PS_MasterlLib_2822Jan/ObjectClassification/labelme_subgroup_model_ 2821Mov\H



Sonar image processing Benthic image processing
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POWERPLANT COOLING WATER INTAKE
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In Situ Plankton Monitoring

Mysid shrimp
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Other blooms
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