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WHY?

• Telluric nutrients

• Overexploitation

• Seawater temperature
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Strategies
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Hu, 2009; Hu et al., 2016a, Marechal et al., 2017

Detection of Sargassum

 Moderate Resolution Imaging Spectrometer (MODIS)

A/FAI: Alternate/Floating Algae Index
 Sargassum Watch System (SaWS)

Numerical model (currents)
Early-warning alerts
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Mini Autonomous Solar 3G Time Lapse 

Camera - SolarCam

Images

FTP private server

Processing

19-21/06/2019

SOLARCAM DISCUSSIONS CONCLUSIONSSEGMENTATION WARNING FRAMEWORK

Advantages Disadvantages

- Price (±400€)

- Simple use

- Autonomies

- Mobility

- Resolution

- Signal 3G fluctuations

- Field of View (FoV)

- Acquisition frequency

- Quality signal

Real-time video processing for the assessment of Sargassum on Caribbean beaches

Scopes:

 Logistics support for the municipalities

 Validation of methodology Framework
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Sticky edge-adhesive Superpixels1

K-means clustering in 5D space with 

limited region

SLIC superpixels2Structured edge prediction1 +

1Dollár, 2013; 2Achant, 2012

SolarCam

Images

Augment 

Patches

Superpixels

partitioning

Library of 
Image 

Patches 
(96 pixel)

Inputs

Manual 

Annotation

Training 
DCNN

T
R

A
IN

IN
G

 



BRGM SERVICE GÉOLOGIQUE NATIONAL WWW.BRGM.FR

SOLARCAM DISCUSSIONS CONCLUSIONSSEGMENTATION WARNING FRAMEWORK

Real-time video processing for the assessment of Sargassum on Caribbean beaches – Nico Valentini

Patches 

Classes

96x96 pixels

Sargassum

Sand 

Anthro-structures

Foam 

Sky

Vegetation

Water
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Imagenet Randomly initialized 

weights

Network trained to 

classify 1000 classes

Fine-tune model   

(update weights)

New data

New classes
• Faster training time

• Better performance

19-21/06/2019Real-time video processing for the assessment of Sargassum on Caribbean beaches – Nico Valentini

Transfer learning  - DCNN - Mobilenet1

1 Howard, 2017; Buscombe, 2018
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Energy function to minimize

𝐸 𝑦 𝑥, 𝜃 =

𝑖

𝝍𝒊 𝑦𝑖 , 𝑥𝑖 , 𝜃 +

𝑖<𝑗

𝝍𝒋𝒊 𝑦𝑖 , 𝑦𝑗 , 𝑓𝑖 , 𝑓𝑗 𝜃

Unary & Pairwise Potentials

𝜓𝑗𝑖 = 𝑓 𝑘𝑙 𝑓𝑖
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𝑙 = 𝑓(exp −
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1Krähenbühl & Koltun, 2011

𝑃 𝑦 𝑥, 𝜃 =
1

𝑍 𝑥, 𝜃
exp(−𝐸(𝑦|𝑥, 𝜃))

Fully-Connected Conditional Random Field1
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Refining
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Apperance Kernel – Color sensitive
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1Krähenbühl & Koltun, 2011

Fully-Connected Conditional Random Field1

Smoothness Kernel
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1Krähenbühl & Koltun, 2011

Fully-Connected Conditional Random Field1

Smoothness Kernel
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Snapping the segmentation 

by majority voting of the 

regions
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2 Main groups of Images - 9 SolarCams - 5 DCNN models
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Structures/Ports

Sandy beach
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Score: 𝑭𝟏 = 𝟐 𝒙
𝑷𝒙𝑹

𝑷+𝑹

Training database: 45 images Testing database: 38

3 Solarcam
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Score: 𝑭𝟏 = 𝟐 𝒙
𝑷𝒙𝑹

𝑷+𝑹

Training database: 43 images Testing database: 34

3 Solarcam
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Sensitivity CRF

F1 score
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Sensitivity Number Superpixels

F1 score
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(Python Tensorflow- 6 min x img)
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Main issues: 

1.Camera displacements

2.Smallest spots areas (<100px, no alert)

3.Quality of the images

4.Dirtiness on the lenses & illuminations 
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Martinique, 2019
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Installation sites - Martinique
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Scopes:

 Logistics support for the municipalities

 Validation of methodology Framework
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Smoothness Kernel

SOLARCAM DISCUSSIONS CONCLUSIONSSEGMENTATION WARNING FRAMEWORK
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1Krähenbühl & Koltun, 2011

Fully-Connected Conditional Random Field1



BRGM SERVICE GÉOLOGIQUE NATIONAL WWW.BRGM.FR

Further research: 

1.Automatic displacement assesment 

2.Correlation with waves and wind (most obvious meteo 
influencing parameter)

3.Validation of modelling datellite/circulation framework 
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MATLAB GUI
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SURF AREA CLASSIFICATION – SHORELINE DETECTION

BEACH AREA (WIDTH) CALCULATION
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