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Data : image sequence from video

Au serie', 952x954, 63 images Np serie?, 744x744, 24 images vid serie 3, 173x173, 180 images

Objective : track each objects of interest, compute morphological characterization

1 K. Aliyah et al., sumitted in revision Nature Chemistry
2 D. Alloyeau et al. Nano Letters 15 2574-2581
3 D. Alloyau et al,, in preparation
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First, get sample data and plug im!
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www.plugim.fr
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HOME PLUGINS CONTACT

Signal.and image
Drocessing

|
& Download ¢4 Plugins
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| @ p|Ug@ HOME PLUGINS CONTACT

plug im!

Author: Scientific Division - Digital Science and Technology Division - Affiliation : IFP Energies nouvelles

Popular plugins
Signal, Image

3D Histogram automatic
segmentation

0 go to the plugin section and give a title, author's name and affiliation, description, illustration (jpg, png
or gif image); upload the plugin as a zip file containing the module folder with exe file and xml file; and
optionally mention a hyperlink and/or add a pdf file related to the plugin.

Your plugin, after validation, will be made available under plugins section of the website.

Updates :

20191119 : added csv file format support (loading and saving) and fix collision issue with arw format.

20191014 : fixed Matlab Jet color map and added a developper feature to manage color map from plugins.

plug im! portable is also available in download. It requires the dotnet 4 framework, and visual studio
2008 and 2017 redistribution libraries installed to work properly.

@ Portable version

suTEEAREES
] |
]
| 2

& Download [

310 Downloads .

AN EEEEEREDP
Comments

You must be logged in to post a comment.
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I plug@

m Setup - plug im! — *

Welcome to the plug im! Setup
Wizard

This will install plug im! version pre release 20191119 on your
I EEEERDPDND computer,
Itis recommended that you dose all other applications before
continuing.

1!
iyt i

YpEEEEER

Click Mext to continue, or Cancel to exit Setup.

UEEEEN
4YgEEnn?

» [ |
u | Mext = | | BCancel |
||

]
YEEEEEEED
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HOME PLUGINS CONTACT

Signal.and image
Drocessing
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Login

p|ug® HOME PLUGINS CONTACT

plug im ! works plugin-based.
Simply download the provided zip, and copy the extracted folder on the plugins directory.

ovided by IFPEN and academic / industrial partners

Official plugin: P
Other plugins

rovided with no verification

Latest release
[ Date v]
. . . . . . . . . . . . Download latest plug im ! release
. . basic package

Workshop GdR NanOperando 2019

A workshop dedicating to the potential of plug im! platform to

y & w Wl o B oW W \.itu.pe-e!,
therefore "dynamic” by nature! Incluces a package with a set of plug Popu]ar plugins
im! modules, working data files, and pdf slides to guide users.

3D Histogram automatic
segmentation

Flowing bilateral filter 3D
Luminosity drift correction by

morphological approach

) . Compare
Luminosity drift correction by TopHat operation combined with

smoothing filter and / or LIP substraction

Latest plugins

Workshop GdR NanOperando 2019 u P Enspg{'es
DEFESEENIEY itorinn Anonina I nOUVEIIES
© 2019 IFPEN N
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Workshop GdR NanOperando 2019

Author: Maxime Moreaud - Affiliation : IFP Energies nouvelles

Other plugins

N,
NANG)PERANDO

Groupement de recherche CNRS

the potential of plug im! platform to extract quantitative information from

data from in situ experiments, th
e Iy Ui S Pk e mitR 9 of plug im! modules, working data files, and pdf slides to guide users.

re "dynamic” by nature!

(o]

Popular plugins

3D Histogram automatic

nt

segm

1]

tion

¥

2N

Flowing bilateral filter 3D

Compare

Latest plugins
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I plug@

Data : image sequence from video

Au serie', 952x954, 63 images Np serie?, 744x744, 24 images vid serie 3, 173x173, 180 images

Objective : track each objects of interest, compute morphological characterization

1 K. Aliyah et al., sumitted in revision Nature Chemistry
2 D. Alloyeau et al. Nano Letters 15 2574-2581
3 D. Alloyau et al,, in preparation
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AU serie

K. Aliyah et al., sumitted in revision Nature Chemistry
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Methodology :
Segmentation in two classes (case specific)
Volume creation

Tracking and morphological measurements
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serie, segmentation in 4 steps

Plugin Morpho Maths
Histogram segm ...

De fault Ba ck
Param. Plug-ing
Bal tch Processing - 5 o :
MM FPEN 201 De fault Bac WM Criterion opening
Co mpare Criteria De fault Ba « Operator
IFPEN 2017 N WERE Param. Plug-ins N Ogg:ﬁﬂcc}; AN
Nb thr. T - 11 : : )
Mo rpho Maths _— Criteriono Structuring element
4 IF[F’.'r-..T'- MM 1 N Length HOle fllllng N Disk N\

Threshold 1 Min value .
< S fault Ba Size
Bo rder kill 55 20 | De fau C _|_

Param. Plug-ins 5
IFFEN MM 2013

3 Ho le filling

IFPEN MM 2013

Lu minosity drift correction
IFPEN 2011

3D from list

IFPEN 2017 MM
2 Cr iterion opening
IFPEN 2011-13 MM

Bi nary Separation
IFPEN 2012 MM

1 gl stogram

(2 €Energies
(IfP 7/
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plug@ Au serie, segmentation automation

Plugin

Pl "B tch Processing
Co mpare

Load one image of the

Morpho Maths

directory to process (any DO e

g[o) I?_ fi_”i.']‘_?_____

iImage whatsoever)

Lu m i_n_o_s_i_t}; drift correction

3D from list

Cr iterion opening

Bi nary Separation

Hi stogram segmentation

15 | © 2019 IFPEN

Batch Processing

De fault Ba g_L:_ _

Mode
N Directory N\

Save directory
AUOUT

@ Force save tif
Nb. of operations
1'_1.
Operation 1
Histogram segme ..
Operation 2
Criterion opening
Operation 3
Hole filling

Operation 4
Morpho Maths

——— e ——————

Select a valid folder where to

save the processed images
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plug@ Au serie, segmentation automation

Plugin

Pl "B tch Processing
Co mpare

Load one image of the

Morpho Maths

directory to process (any DO e

g[o) I?_ fi_”i.']‘_?_____

iImage whatsoever)

Lu m i_n_o_s_i_t}; drift correction

3D from list

Cr iterion opening

Bi nary Separation

Hi stogram segmentation
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Batch Processing

De fault Ba g_L:_ _

Mode
N Directory N\

Save directory
AUOUT

@ Force save tif
Nb. of operations
1'_1.
Operation 1
Histogram segme ..
Operation 2
Criterion opening
Operation 3
Hole filling

Operation 4
Morpho Maths

——— e ——————

Select a valid folder where to

save the processed images
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plug@ Au serie, segmentation automation

A =1 N

A 0=
Accueil Partage Affichage (2] m Accueil Partage Affichage [7]
Sélect tout L - él
. ¥ [H sétectionner tou : & Couper 4 Déplacervers + | % Supprimer - ® FH setectionner tout
At =l " el Aucun =/ L 5 copier le chemin dacces f1- Aucun
pingler dans ouveau roprietes . Epingler dans Copier - = HNouveau Propriétés
Accés rapide dossier - @ g inverser o sétection Py Y = Copier vers i dossier & T inverser ia sélection
Presse-papiers Organiser Mouveau Ouvrir Sélectionner Presse-papiers Organiser lcamreats tTir Sélectionnes
« « 4[> CePC > Datal v © | Rechercherdans:auoUT P & 3 v 4[> CePC s Data(D) > AUOUT v & | Rechercher dans: AUOUT »
- N Datf B Yaill I <léf
_Export Dossier de fichiers D | t f |d
_Preview Dossier de fichiers elete 1olaers
. (B AulpaSeqUon 00000Histaaran cegmantation tif EchiselF
_Export _Preview AulmSeq0000_00  AulmSeq0000_00  AulmSeq000.00  AulmSeqD000.00  AulmSeq00U1_00  AulmSeq0001_00 L Aulm>eq0000_00UT Criterion opening.bmp Fichier SMP
000Histegram 001Criteripm a02Hole 003Merpho 000Histogram 001Criterion 5] AulmSeqb000_00002Hole filling.bmp Fichier BMP
segmentationtif  opening bmp Mathstif segmentationif  openingbmp ] AulmSeg0000_00003Morpho Maths if S
=/ AulmSeq0001_D0D00Histogram segmentation.tif Fichier TIF
| AulmSeq0001 00001 Criterion openingbmp Fichier BMP
&) AulmS$eq0001_00002Hole filling bmp Fichier BMP
5] AulmSeqQ001_00003Morpho Maths tif .. Fichier TIF
AulmSeq0001 00  AulmSeq0D100  AulmSeq0D02.00  AulmSeq0002.00 AulmSeq00D2 0D AulmSeqO002_00 AulmSeq0003.00  AulmSeq0003_00 =] AulmSeq0002_00000Histogram segmentation.tif Fichier TIF
002Hole 003Morphe 000Histogram 001Criterion 002Hole 003Merpho 000Histogram 001Criterion ] AulmSeq0002_00001 Criterion opening bmp Fichier BMP
filling.bmp Maths.tif segmentationdif  openingbmp filling.bmp Mathstif segmentationif  openingbmp )
5] AulmSeqD002_00002Hole filling bmp Fichier BMP
(5] AulmSeqQ002_00003Morpho Mathsitif Fichier TIF
1] AulmSeq003_00000Histogram segmentation.tif Fichier TIF
] AulmSeqO0D3_00001 Criterion opening bmp Fichier BMP
| AulmSeq003_DOD02Hole filling.bmp Fichier BMP
AulmSeaD003 00003Moroho Maths.tif Fichier TIF 19 Ko

254 élément(s) 2 éléments sélectionnés

v ¥ Outils de recherche  Outils d'image
Accueil Partage Affichage Recherche Gestion [7]
Dossier actuel E T ype - 4 Recherches récentes = x
Tous les sous-dossiers 0 Taile = [£] Options avancées ~
Ce R Date de . Eermepla
PC /o Chercherdnouveau =  modification= LI Autres propriétés = [5] Enregistrer Ia recherche herl
Emplacement Affiner Options

*
<« « 4 [ s Résultats de la recherche dans AUOUT v &  fMomphe x Orp @)

.
AulmSeq0062.00  AulmSeq0061_00  AulmSeqDDE0.00  AulmSeqD05900  AulmSeq0058_.00  AulmSeql057.00  AulmSeq0s6.00  AulmSeq0055_00
003Morpho 003Morpho 003Morpho 003Morpho 003Marpho 003Morpha 003Marpho 003Morpho
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Iplug@ Au serie, volume creation

3D from list

Plugin

De fault
Param.

Bal tch Processing
MM IFPEN 2017

Com pare
IFFEN 2017

Load one segmented Mojpho Mats

IFP/NT2I 2012 MM Fi

Bo rder kill

i m a g e Of th e n eW fo | d e r IFPEN MM 2013

Ho le filling
IFPEN MM 2013

(any image whatsoever)

Lu ! minosity drift correction
IFPEN 2011

— 3D from list

IFPEN 2017 MM

Cr iterion opening
IFFEN 2011-13 MM

Bi nary Separation
IFPEN 2013 MM

Hi stogram segmentation
IFPEN 201319 MM/ME
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Iplug@ Au serie, tracking and morphological measurements

Validate

Plugin Image sequence ...

De fault Ba ck
Param.

« 0 'y Save in fda

Ba tch Processing
MM IFPEN 2017

Co mpare 3D

e R O tiff format

—_ Im age sequence BO Ana.
IFPEN MM 2011-2019

Open Save Export

SU rface rendering
IFPEN 2019 MEK

Export the result
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Np serie

-*

D. Alloyeau et al. Nano Letters 15 2574-2581
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plug@ Np serie, segmentation in 6 steps (1/2)

Luminosity drift

Plugin Morpho Maths De fault Ba Histogram
De fault Ba ck De fault
Param. Plug-ins Param.
Ba tch Processing .
MM IFF 017 Strength Criteria
AQD MIV
Operator Smooth factor Method
N Opening then clos /\ _— mocg))lgoa “ Classical
1 i N %trl.licturing element A Nb classes
IFP) 2 MM FI Jisk — -

2

3D __f_r_'o m list

2017 MM

Cr iterion opening
IFPEN 2011-13 MM

=]] nary Separation
IFPEN 2013 MM

3 ram segmentation
IFP M

(2 €Energies
(IfP 77
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plug@ Np serie, segmentation in 6 steps (2/2)

© 2019 IFPEN

Plugin

Bal tch Processing
MM IFPEN 2017

Mo rpho Maths
IFP/N MM Fi

Bo rder kil

IFPEN M

Ho e filling
IFPEN M

Lu minosity drift correction
IFPEN

3D from list
EN MM

IFP

Bi nary Separation
IFP M

Hi stogram segmentation
IFFEN 2013 IME

Criterion opening

De fault Ba ck

Param. Plug-ins

Criterion

N Length

Min value

Hole filling

De fault

Param.

Binary Separation

De fault

Param.

Ba ck

Plug-ins

€Energies
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plug@ Np serie, segmentation automation

Plugin Batch Processing

De fault Ba g_L:_ _

- Bal tch Processing
MM IFPEN 2017 Mode
N Directory N

Save directory
NPOUT

Co mpare

Load one image of the Mojgho Mt

Boderkil

@ Force save tif

Nb. of operations
b

Operation 1
Morpho Maths

directory to process (any

Ho |_e_ fi_”iﬂf;i_____

image whatsoever) Lu)minsty it conecton

3D from list

Operation 2
Luminosity driftc .
Operation 3
Histogram segme ...
Operation 4

Criterion opening

Operation 5

Cr iterion opening
B Hole filling

DO

Operation 6
Binary Separation

Bi nary Separation

e ———————

Hi stogram segmentation

Select a valid folder where to

save the processed images

then, same procedure as for Au serie e
(ifP o

23 | © 2019 IFPEN



Iplug@ Np serie

Volume creation and
tracking and morphological measurements :

same procedure as Au serie
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vid serie

D. Alloyau et al., in preparation
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Iplug@ vid serie, segmentation in 3 steps

© 2019 IFPEN

Plugin

Ba tch Processing

MM IFPEN 2017

Com P

IFPEN 2017

Mo rpho Maths

Bo rder kil

IFPEN MM 201:

Ho e fillin
IFPEN M

Lu minosity drift correction
IFPEN 20

3D from list

IFPEN 201

7 MM

Morpho

De fault
Param.

Maths

Ba ck

Plug-ins

Operator

N Opening then clos /\

Structuri
N Disk

ring element A

Histogram segm ...

De fault Ba

Param. Plug-ins

Criteria

N Manual

Nb thr.
1

Threshold 1
150

Criterion opening

De fault
Er=m.

Crite
N Area

rion

Min

value

(ifes
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Iplug@ vid serie, segmentation automation

Plugin Batch Processing
DIz oy B .
- Bal tch Processing e -
MM IERENI2017 Mode
N Directory N
Co mpare Save directory
. —~—e VIDOUT
Load one image of the Moo Mats, B @ forcooei
Bo rder il : Nb. of operations
. FPEN MM 2013 I 3
directory to process (any : | Smration”
Ho lf":g'._l_l'._'?._r—ﬂ;_.; 1 Morpho Maths
. : Operation 2
| m a g e Wh atsoeve r') Lu r;rzli:n_.o_sii_ty drift correction I Histogram segme ..
- | Operation 3
3D f:"?_”'}_|_i5_'t,., : Criterion opening
Criterion opening :
|

Bi nary Separation

Select a valid folder where to

Hi stogram segmentation save the processed images

then, same procedure as for Au serie e
(ifP o
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I plug@ Discussion

Connected components labelling
Distance map calculation

Morphological measurements
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I plug@ Discussion

Connected components labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling
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plug@ Connected component labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling

( €nergies
K nouvelles

39 | © 2019 IFPEN
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling
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Iplug@ Connected component labelling, usage
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Iplug@ Connected component labelling, usage
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I plug@ Discussion

Distance map calculation
(P
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plug@ Geodesic distance map
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Iplug@ Geodesic distance map

- €nergies
(lanouvelles
s

47 | © 2019 IFPEN



Iplug@ Geodesic distance map
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Iplug@ Geodesic distance map

- €nergies
(lanouvelles
e

49 | © 2019 IFPEN



Iplug@ Geodesic distance map
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Iplug@ Geodesic distance map
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I plug@ Discussion

Morphological measurements
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Iplug@ Morphological measurements
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Iplug@ Morphological measurements
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User testimonials to be viewed
under IFPEN Youtube channel

3 YouTube §

[Software, research ansi"dveltapment
#sSolution, and traini

| 2 >|ﬂ ) 044/2:14

Témoignage : mettre en valeur I'expertise de NT2I via la plateforme plug im!

* Signals

WWWpluglmfr * 3D images

e 2D images

» o) 1:34/326

W) 0284235

Témoignage: répondre aux problématiques du laboratoire Hubert Curien gréace & plug im!

Thank you for your attention

Benjamin HERZHAFT, PhD (

Fun rch Program Manager

> 19—1;;/3:27 [cc - 3 i | (.f EHEJ"Q'J-ES
Q nouvelles
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