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ISGUARCAIIIIII  sEGMENTATION WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Puerto Morelos, Mexico

WHY?
* Telluric nutrients
* Overexploitation
Seawater temperature

Sargassum
in the
Caribbean

Seaweed wash up 0e,

& provably coming
| from the Sargasso Sea —I

=
Seaweed wash up zone,
provably coming from

the Small Sargssso Sea

! Guadelogpe, 2018 Martinique, 2019 . @ Géosciences pour une Terre durable
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ISGUARCAIIIIII  sEGMENTATION WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Detection of Sargassum
Strategies

% Moderate Resolution Imaging Spectrometer (MODIS)

Early-arning alerts
Numerical model (currents)
* Sargassum Watch System (SaWs)

A/FAI: Alternate/Floating Algae Index

Hu, 2009; Hu et al., 2016a, Marechal et al., 2017 @ Béosciences pour une Tere durale
19-21/06/2019 b rg

m
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ISGUARCAMIIIIII  sEcMENTATION WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Mini Autonomous Solar 3G Time Lapse
Camera - SolarCam

Images j

FTP private server

Processing J

Advantages

- Price (+400€)
- Simple use
- Autonomies

- Mobility

- Resolution

”
Vil i

SCopes:
* Logistics support for the municipalities
% Validation of methodology Framework

our une Terre durable
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SOLARCAM ISEciENTATIoNN WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Semantic segmentation - Workflow

=

Sargassum

- - ‘ ‘ ‘l-"- ; >1:£ Anthro
Inputs Y. -

Patches Foam

Classes : ]

Etc...
l ‘Rcﬁmng ’

—_—

ONINIVI.L

water

-4’-\>

veg

OLLNVINHS

sky

NOILV.ININDIS

sand

foam swash

anthro road

every 3 hr

algae

INHLSAS LIATV
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BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR  Real-time video processing for the assessment of Sargassum on Caribbean beaches — Nico Valentini 19-21/06/2019 rg m



SOLARCAM SEciEnTATioNd) WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

)
| - S Il
SoleCeim —h/ 4_‘7\ Manual e e e it et et e
Images ~ \ Annotation e
npwts ,
N\ - v P
- o
Library of
jmage Augment , Training 'S
Patches Patches DCNN
(96 pixel)

Sticky edge-adhesive Superpixels!

Structured edge prediction! + SLIC superpixels?

a1 B

K-means clustering in SD space with
limited region

1D0||é r, 2013; ZAChant, 20 ]_2 @ Geosciences pour une Terre durable
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SOLARCAM ISEciENTATIoNN WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

-
Inputs -

Anthro-structures

DNINIVA.L

Foam

o -,_ s 8 - Sand

Sargassum

Patches Sky
Classes
96x96 pixels
Vegetation
Water

@ bl}énsciences pour une Terre durable
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SOLARCAM ISEciENTATIoNN WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

4—
Inputs - -

* ~
----- o

Transfer learning - DCNN - Mob11enet1

DNINIVA.L

Imagenet Randomly initialized Network trained to Fine-tune model
weights classify 1000 classes (update weights)

<y
l/ |
l“\.l‘t O -

New data

* Faster training time
New classes

 Better performance

ne Terre durahle

1Howard, 2017; Buscombe, 2018 @
BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR Real-time video processing for the assessment of Sargassum on Caribbean beaches — Nico Valentini 19-21/06/2019 brg m



SOLARCAM [SEciENTATIONN] WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

s T (T ~

/ AN

b) DCNN prediction

"\ Patches DCNN
S -’

\-—

Saintefnne fnce Michel liea S cn 02 0LL 20

- water

-veg

- sky

- sand

- foam swash

- anthro road

-algae

Patches Classification

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR

g Classify Image Detailing

Refining
R

b) DCNN prediction

_ Sainte-Anne, Anse Michel * Wed 30 Jan 09:04 [* 3.98v

Superpixel labelling

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

- water

- veg

- sky

- sand

- foam swash

- anthro road

- algae

@ bﬁéns:ien:es pour une Terre durable



SOLARCAM ISEciENTATIoNN WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS
>

Fully-Connected Conditional Random Field!

Refining
R

n
&
el
5 =
=
=20
o
=

1
P(ylx,8) = meXP(—E(ylx, 0))

Energy function to minimize

E(ylx,0) = ZEP;? i X, |6) +2\‘E’Jb’i'3’j'ﬁ'ﬁ 16)

i<j
Unary & Pairwise Potentials

2 2 2
_ AP |’Pi—Pj| |xl-—xj| |Pi—Pj|
l/)ji - f(kl(fl 'f])) - f(exp — 295 — zeﬁz +exp| — 20}3 )

Krahenbuihl & Koltun, 2011

our une Terre durable
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SOLARCAM _ WARNING FRAMEWORK DISCUSSIONS

b) DCNN prediction

| Sainte-Anne, Anse Michel * Wed 30 Jan 09:04 * 3.98v
s A LA EL {

Fully-Connected Conditional Random Field!

P(ylx,0) = ———sexp(=E(y|x, 0))

Z(x,0)

Energy function to minimize

E(ylx,0) = lel(yl'xl' 16) +Z¢]l(yl’yj'fl'fl |0)

i<j
Unary & Pa| rwise Potentials

- o e an o,

- , =~ - - = \)
1/)--=f(kl(f-l f'l))=f(gxp _|pi_pj| _|xi—xj| \+’exp _|Pi—Pj| )
Ji iJj N 29026 29‘5 ,\ 20]; 7
\\~ —’/ \\ _

Apperance Kernel — Color sensitiv&moothness Kernel

CONCLUSIONS

- water

- veg

- sky

- sand

- foam swash

- anthro road

-algae

Krahenbuihl & Koltun, 2011

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR Real-time video processing for the assessment of Sargassum on Caribbean beaches - Nico Valentini
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SOLARCAM [SEciENTATIONN] WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Fully-Connected Con

1
P(yl|x,6) = Z0c ¢

Energy function to r
EGIn0) = ) 9

l
Unary & Pail

Wi = £ (K (FLFD) = f(exp

Krahenbuihl & Koltun, 2011

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR

DCNN + CRF

| Sainte-Anne, Anse Michel * Wed 30 Jan 09:04 * 3.98v

- water

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

- veg

- sky

- sand

- anthro

- algae

- foam swash

road

Uy

durahle



SOLARCAM _ WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Classify Image Detailing Refining

Patches DCNN

»

WA Snapping the segmentation
by majority voting of the
veg regions

Geosciences pour une Terre durable
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SOLARCAM SEGMENTATION _ DISCUSSIONS CONCLUSIONS

2 Main groups of Images - 9 SolarCams - 5 DCNN models

water ~ water
- veg
~ 1| veg
v — sky
sk
y Sandy beach
= — sand
- foam swash
: foam swash
1705305 ) > KT water
b . A P g ™ water
- v
4 - veg eg
sk
— sky Y

sand
- foam swash

foam swash

L water " - water
L e - veg
— sky
— sky
i". — sand
Structures/Ports - foamswash
— foam swash
— anthro road L anthro road
— algae — algae

Geosciences pour une Terre durable
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SOLARCAM SEGMENTATION _ DISCUSSIONS CONCLUSIONS

Training database: 45 images Testing database: 38

3 Solarcam 1.0
algae
anthro-road 0.8
~ water
foam-swash
L veg 0.6
- sky sand
R 0.4
sand sky
- foam swash
- anthro road Veg 02
[~ algas water
0.0

Score: F1 = 2x

@ bﬁéns:ien:es pour une Terre durable
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SOLARCAM SEGMENTATION _ DISCUSSIONS CONCLUSIONS

Training database: 43 images Testing database: 34

3 Solarcam 10
algae
0.8
anthro-road
— water
0.6

i foam-swash

— sky

sky
— foam swash
— anthro road Veg
- algas water
o N o ” 0.0
?)\g‘b ‘0’ o'b o \‘\fa":) %\(\\‘ \!Q-g \}\e‘\e
& xo'a«\

PxR
Score: F1 = 2x —
P+R
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SOLARCAM SEGMENTATION _ DISCUSSIONS CONCLUSIONS
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our une Terre durable
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SOLARCAM SEGMENTATION _ DISCUSSIONS CONCLUSIONS

1 _
Sensitivity Number Superpixels — g = - S m e ===
- -rl"_ =l —_ = —
0.8 S i L e - |
= =——-—
. f,,l"’f
= 0.6 *:f l-"' == algae
'-g f =+ anthro road
9 ; == foam swash
= sand
7 0.4 / L
m SKY
== water
0.2 !
0 500 Superpixels 1000 1500
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SOLARCAM SEGMENTATION WARNING FRAMEWORK

Alert SARGASSES

Alert system

Sainte-Anne, Anse Michel * Mon 04 Feb 12:02 *4.11v Sainte-Anne, Anse Michel * Mon 04 Feb 12:02 *4.11v

water

veg

sky

sand

foam swash

anthro road

algae

every 3 hr Yes ”

(Python Tensorflow- 6 min X img)

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR

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

sargasses.martiniqgue@brgm.fr
lun. 03/08, 22:44
Valentini Nico; De Cathelineau Thibaut; Nachbaur Aude; Balouin Yann ¥

3

Télécharger

l,,,

s

foam swash

antvo 100

g0

Enregistrer dans OneDrive - BRGM
FkhhddkE Ak k& MESSAGES D'lNFORMA‘HON de SARGASSES wEEIRR ARk RER AR ARk
Ce message concerne la Martinigue Littoral. |l est envoye directement

comme information d'alerte pour les adresses mail liees au
Groupe ALERT SYSTEM des Caraibes.

La superficie reelle des sargasses calculees a la Le Vauclin, Grande Ansa Macabou plage
est de 10991.5872 m42.

S'il n'est pas possible de se rendre sur place pour une investigation, veuillez contacter
les personnes charge’ de la recherche sur les sargasses des Caraibes:
t.decathelineau@brgm.fr, a.nachbaur@brgm.fr, y.balouin@brgm.fr, b.vittecog@brgm.fr.

Sk ek EIN DU MESSAGE

@)
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SOLARCAM SEGMENTATION WARNING FRAMEWORK _ CONCLUSIONS

Le Marigot, Bourg * Fri 19 Apr 15:03 * 4.05v Le Marigot, Bourg * Fi 19 Apr 15:03 * 4.05v__

— water

- veg

— sky

— foam swash

— anthro road

— algae
@ Alerte 10°
10000 | T / T T I 10
Marigot Bourg g

€ 5000}~ 3
)] c

a)

0
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SOLARCAM SEGMENTATION WARNING FRAMEWORK _ CONCLUSIONS

Le Vauclin, Grande Anse Macabou * Wed 20 Feb 12:05 * 4. 17v Le Vauciin, Grande Anse Macabou * Wed 20 Feb 12:05 *4.17v. 7'

water

veg

sky

sand

foam swash

anthro road

algae

-—
-~
(-

10000 | | /./. - | T | 10
Le Vauclin Grde Anse Macabou
o L Seuil| -
E 5000 YD 5 &
(7))} '."'m """ -
0 C) | 0
25-Jan 16-Mar 05-May 24-Jun 13-Aug ‘
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SOLARCAM SEGMENTATION WARNING FRAMEWORK ~ DISCUSSIONS _CONCLUSIONS

Main issues:
1.Camera displacements
2.Smallest spots areas (<100px, no alert)
3.Quality of the images

4 .Dirtiness on the lenses & illuminations | e
— sky

— sand

— foam swash

— anthro road

— algae

@ Geosciences pour une
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SOLARCAM SEGMENTATION WARNING FRAMEWORK DISCUSSIONS _

Thank you for listening

Martinique, 2019

our une Terre durable
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— SEGMENTATION WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

Installation sites - Martinique

Y ..,‘A,. hart Po ok
MARTINIQUE Fon.de.'sf?;'fﬁ’fﬂ Uy Ry

FRANCE

Jiamant

’0 50 100 150 200
— M

etres

SCopes:
* Logistics support for the municipalities
% Validation of methodology Framework
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SOLARCAM [SEciENTATIONN] WARNING FRAMEWORK  DISCUSSIONS CONCLUSIONS

DCNN + CRF
Fully-Connected Conditional Random Field!
PO1x,8) = ——— exp(~E(yIx,6))
Z(x,0)
Energy function to minimize
EGIn0) = ) 900 10) + ) (v firf; 16)
Unary &lPairwise Potentlizls
pi—p” i—xl7) [/ Im—mP
b= (45 11) = reom( 2B Bl o (L
N\
Se___"

Smoothness Kernel

Krahenbuihl & Koltun, 2011

our une Terre durable
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SOLARCAM SEGMENTATION WARNING FRAMEWORK ~ DISCUSSIONS _CONCLUSIONS

< - o X

it Tools Deskto Window Hel
RO D :7 &l é 1= Mean Qisplacementc computed is high .according to tl:le precision (threshold
set 5 pixel) of the mesurement: 10.13 pixel. A correction is needed:

Please pusch the button: "Apply Geometry changes" in order to create a new
georeference file

Fui

1.Av
2 . C( | efrerence flie

N ———
SNVE oo

‘ Apply geometry changes ‘

23/01/19 12:00

09/04/19 09:00
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SOLARCAM SEGMENTATION WARNING FRAMEWORK DISCUSSIONS _

MATLAB GUI

[« seg_sem_gui - m] X
19-21/06/20

Change the Datab folder, clicking below, if r

Menu Sem Segmentation & Shoreline Analysis & Algae detection

General Tools

Images format Convertion marine files

TRAINING NEW MODEL APPLY SEGMENTATION

Labelling images

Wind Roses Meteo Conditions
. water
IrTools for coastal monitoring Create training datab._ terrain-mount
0 . - Launch/GO
Timex | Shoreline Analysis Rectify veg
Training new model sky
Structures DSAS |
sand
Analysis and Algae d foam-swash

dune-duneveg
Compute geometry changes

cliff
Shoreline (Multi-images) from Semantic segmentation results
Bars detection

o algae
\Coord Transform f‘
anthro-road

-Tools for banquettes monitoring

Shoreline detection

Graph of banquettes dynamic

Algae detection from Semantic segmentation results

Coord Transform f‘

Alage detection & analysis
g fem guifly Bgerd 1 -
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SOLARCAM SEGMENTATION WARNING FRAMEWORK DISCUSSIONS _

SURF AREA CLASSIFICATION - SHORELINE DETECTION

Ostriconi * Sun 19 Mar 08:32

BEACH AREA (WIDTH) CALCULATION

our une Terre durable
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