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1. Ressources ouvertes : données
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Olga Russakovsky et al. ImageNet Large Scale Visual Recognition Challenge, 2014.
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Cell Process

Cell Component

Cell Type Organism Data Sets (beta) Pivot View

Vacuole
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Forming membrane-bound cytoplasmic compartments in many eukaryotic cells,
vacuoles vary widely in size, number and function. Plant cells contain |arge vacuoles that
can store water and help maintain hydrostatic pressure.the quick recovery of a wilted
plant when watered is due to the filling of water vacuales in the cells. Fungal cells and
some bacteria also have vacuoles, which can function in storage of a wide range of ions
as well as water balance. Cells with vacuoles have relatively less cytoplasm, and the
presence of a large central vacuole can push organelles towards the periphery of the
cell. In those animal cells that have vacuoles they are used for water, food and waste
storage. Vacuoles are formed by the fusion of smaller vesicles.
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vacuoles

transport vesicles

Images of :

Vacuole

Related Molecular Functions
= Alpha-1,2-mannosyltransferase activity

= Calcium ion binding
= Water transmembrane transporter

activity
= Proton motive force dependent protein

Related Biclogical Processes
= Contractile vacuole organization
® Digestive system process
= Cytoplasm organisation
= Autophagy
= Cortical microtubule cytoskeleton

= 1-phosphatidylinositol 4-kinase activity
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NCBI Organism Classification
* Cavia porcellus
(Guinea-pig)

Biological Process
* protein secretion

Cellular Component
*vacuole

Electron microscope autoradiograph showing
the high concentration of radioactivity over
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NCBI Organism Classification
* Saccharomyces cerevisiae

{Baker's Yeast, Brewer's Yeast)

Biological Process
+organelle organization

Cellular Component
*vacuole

Transmission electron micrograph of a
representative sertraline-treated chcl




CENTER FOR BIO-IMAGE INFORMATICS

Engineering, Biology and Computer Science, working together.

Home About Research Grants Downloads BISQUE

Bisque Database

« Description
* Video Demos

e Active Users

Outreach and Training

Bisque (Bio-Image Semantic Query User Environment) :IEtore,l

visualize, organize and analyze images in the cloud}Bisque was
developed for the exchange and exploration of biological images.
The Bisque system supports several areas useful for imaging
researchers from image capture to image analsysis and querying.
The bisque system is centered around a database of images and
metadata.|Search and comparison of datasets by image datal and
content is supported. Novel semantic analyses are integrated into
the system allowing high level semantic queries and comparisor ~*
image content.

FEATURES

Bisque is free and open-source

Flexible textual and graphical annotations

Cloud scalability: PBs of images, millions of annotations
Distributed storage: local, iRODS, S3

Integrated image analysis, high-throughput with Condor
Analysis in MATLAB, Python, Java+imageJ

100+ biological image formats

Very large 5D images (100+ GB)

m===) CellECT (Cell Evolution Capturing Tool)

Events Microscope

& 4. C D thoueacnectbeds 0=

=~ Bio-Segmentation
The UCSE Bio-Segmentation Benchmark

that can be used for evaluating the perforr
segmentation, classification, and tracking.

qPLANT

With the emergence of smart phones and-
identification from geo-tagged images. The
information about plant taxonomy and habi
structure, and flower attributes, where app
returns a list of plant species that are close
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institutCurie

CELL AND TISSUE IMAGING (PICT-IBISA)

PRESENTATION | PHOTONICS . ELECTRONICS | CHEMICAL | BIOPHENICS | CURIE.FR

MAPPRING
HOME > IMAGE DATABASE ON MICROSCOPY FACILITY »
IMAGE DATABASE ON MICROSCOPY FACILITY [ A+A-

Managing images is a bottleneck in modern biology, in particular on a microscopy facility, due to the huge size and different formats
of acquired images. For example, the volume of images produced on our facility at the Institut Curie can reach around 200
Terrabytes a year, with different format produced by around 40 microscopes. Images obtained in other places in case of remote
collaboration can be added to these numbers. These images are further processed using off-site or on-site processing facilities. In
consequence, it is important to develop software tools to store data and track the history of their changes. Multiple users need to
access these images between acquisition and analysis to generate meaningful results. These are some of the challenges that led us
to the development and deployment of a nhew image database for our facility.

The Curie image database was developed in collaboration with the Strand Scientific Intelligence (San Francisco, USA) company.
It is based on client-server architecture, with a heavy client for the import of image from microscopes and a web client for the
management and processing of images. It allows the dynamic organization of data by projects, as well as their annotations, either
manual or automatic, extracted from the acquisition itself [1] or from the result of an analysis. It also allows other applications to
access images from the data base using well defined web services.

A particular focus has been given to the speed of access, the security of the data, and the management of storage quota. All
these points are taken into account in a multiple user and highly collaborative environment. The image database will also allow
users to integrate and apply processing workflows on calculation cluster.

Microscopy image database is not expected to be only a storage and a management tool. It should also be a research tool which
is flexible and supports multiple use cases. Several examples of ongoing projects that are using the image database will be
presented.

Next steps will include the integration of this image database with other, such as genome database, or clinical and anatomy-
pathological data related to clinical projects. Ensuring the quality of data uploaded is also one goal for the next release.

CID login interface

References
[1] M.Linkert et al. Journal of Cell Biology, 189:5777-782, 2010



Démarche en plein essor dans
certains domaines

Neurolmage 82 (2013) 645-646

journal homepage: www.elsevier.com/locate/ynimg

Contents lists available at ScienceDirect

Neurolmage

Editorial

Introduction to the special issue: Toward a new era of databasing and data sharing

for neuroimaging

Brain imaging informatics as a new growing discipline

Neuroimaging is slowly undertaking a revolution that parallels the
increasing availability of high-performance and cloud-based computing
resources. In recent years, the computational aspects of neuroimaging
(which we refer to as “neuroinformatics”) have become increasingly
important within the brain imaging community activity. This extends
to nearly every aspect of neuroimaging: Handling and storing the data
themselves, their processing and analysis, and the specification of pre-
cise meta data. Neuroinformatics has become a small but rapidly
expanding field, with available tools for storing, documenting, retriev-
ing and sharing data steadily growing in numbers. This special issue is

Fourth, brain imaging is now an established field that is attracting
new research communities. Notably, the field of high-performance
computing and the nascent field of “data science” may offer new solu-
tions for optimizing the handling and processing of data, and will cer-
tainly play an increasing role in the field as datasets start to outstrip
the ability of existing processing models. In the future, we envision
that the brain imaging researcher will need to have the skills to handle
this new type of work, similar to the growing need for bioinformatics
expertise amongst researchers in domains of molecular biology and
genomics.

The challenges: Why are we not yet there?




Ressources ouvertes : logiciels

Questlons

Comment organiser / classer des images selon un ensemble de
criteres ?

e Recherche par le contenu

e Comment explorer des données images
e Visualisation données >3D, multi-sujets...

e Comment extraire les infos d'une image ?
e Segmentation automatisee

e Commentintégrer / fusionner les informations sur plusieurs
Images ?
e Atlas, modélisation statistique



Organiser un ensemble
d’images 2

e Open-Microscopy environement
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http://www.openmicroscopy.org/site/products/omero

Recherche d’images par le
contenu :

o |dée:
o Une image est déecrite par un ensemble de parametres

e On recherche les images les plus proches dans I'espace
des parametres

Signatures

| Calcul des
| signatures

Images de la base
similaires a la

requéte

' = .
Calcul de i ol Pﬂ
signature = il«.i:t:i;

RECHERCHE
(en ligne)




Logiciels de visualisation 3D+ |:

‘ Powerful processing. H Streamlined interface. i Extensible platform. ‘

e Libres
e 3DSlicer
e Mayavi
e Vislt
e Paraview

<

e Commerciaux &3 ersion 4
e Avizo
e Matlab

He Bt Vew Saer Grees Tow Meos sep
p2ETme ¢ ? QRINEBER KA> PHE m

L Boskssans FEea

mlelox (HN]HIE olBolx)

e Représentent
données + modeles




Extraire les infos d’une image

e Segmentation supervisée d’'images
o Extraction de parametres
e Sélection de régions d'interét
e Apprentissage supervise des classes






ImageJ +plugins, Fiji, ICY E3E
TrakEM2 Snhapshots §:°

* The semantic segmentation editor: specify what you want, and then assign segmentation profiles such
as area lists in an orderly manner:

| Project Objects

(Jtip_dorsal_lobe [project]
¢ (] neuropile [neuropile]
o [ 1 [neurite]
o (]2 [neurite]
o (] 3 [neurite]
¢ (14 [neurite]
[ Y area_list #55 [an
o 15 Ineuritel

e TrakEM2 interacts directly with the ImageJ 3D Viewer, and exports to WaveFront and DXF for further
mesh processing in CAD programs such as Blender. Meshes, pixel volumes and orthoslices are all
supported.

Albert Cardona, et al. 2012. TrakEM2 Software for Neural Circuit Reconstruction.
PLoS ONE 7(6): e38011.



Extraction et Analyse de dynamiques

U7
o0

e Extraction : U-Track [Jagaman], pyTrack,
e Challenge I1SBI

projections maximales

trajectoires




Fusion de plusieurs images :
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e Creation d’'atlas
e N images observées
e Une image « moyenne »
o Différences entre images

=) FreeD
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Mobyle @SERPICO e

SERPICO team (INRIA Rennes - Bretagne Atlantique) is partner of France-Biolmaging

| Search I

st Welcome to Mobyle, a portal for bioinformatics analyses
o Backwarping
o CRFMovingSpotDetection [=]
o HotSpotDetection =
@ Hullkground
o KLTracker
@ Motion2D

Forms Data Bookmarks Tutorials

o MS-Detect Space timE RePresentation, Imaging |l
© NDSafir :
@ OpticalFow and cellular dynamics of molecular SERPICO

o OpticalFlowStack

COmplexes G

o registration

Programs available

Backwarping: Warp sequence with parametric motion model

CRFMovingSpotDetection: Detecting moving spotsivesicies using Conditional Random Fields
HotSpotDetection: Robust detection of fluorescence accumulation over time in video-microscopy
HullkGround: Separation of moving and non moving partin a sequence

KLTracker: Track vesicle and POI in image sequences

Motion2D: Estimate 2D parametric motion model/

MS-Detect: Detecting moving objects in image sequences by background subtraction

ND-SAFIR: Denoise N-Dimensional images

Optical-flow: Compute Optical Flow between 2 images

OpticalFlowStack: Compute Optical Flow between each pair ofimages in a TIFF stack

0O 0000O0O0O0OO0OO

L‘J-.‘ "‘"’—I
|, Credits

Mobyle is a platform developed jointly by the Institut Pasteur Biology IT Center and the Ressource Parisienne en Bioinformatique Structurale.
More information about this project can be found here.
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onnaissances du domaine

This website is intended to be a useful source of
infarmation for people interested or working in the
various fields of imaging. It collects links to relevant
websites on image formation, image reconstruction,

IMage pProcessing, Image analysis, computer vision,

pattern recognition, and visualization. We invite you
to contribute to this website by informing us of other
useful websites that we could add here.

ASPRS (Imaging and Geospatial Information)
EMS (European Microscopy Society)

ESR (European Society of Radiology)

IAPR (Association for Pattern Recognition)
IEEE (Electrical and Electronics Engineers)
IS&T (Imaging Science and Technology)
ISMRM (Magnetic Resonance in Medicine)
MEA (Microscopy Socicty of America)

OBIA (Open Bio Image Alliance)

RSMNA (Radiological Society of North-America)
SMPTE (Moton Piciure and Television Engineers)
SPIE (Photo-Optical Instrumentation Engineers)
WMIS (World Molecular Imaging Society)

Main Conferences

Bll (Bioimage Informatics)

CVPR (Computer Vision and Pattern Recognition)
ECCV (European Computer Vision)
ECR (European Radiology)

ELMI (European Light Microscopy)
EMIM (European Malecular Imaging)
FOM (Microscopy Imaging)

ICCV (Computer Vision)

ICIP (Image Processing)

ICPR (Pattern Recognition)

Computer Vision Central
ImageWaorld Mailing List
MedIimaging Daily Radiology News:
Microscopy News

Malecular Imaging News
ScienceDaily Medical Imaging News

Biomedical Imaging

Computerized Medical Imaging and Graphics
|IEEE Transactions on Medical Imaging
Imaging Systems and Technology
International Journal of Biomedical Imaging
Journal of Digital Imaging

Medical Image Analysis

Computer Vision

Computer Vision and Image Understanding
Image and Vision Computing

International Journal of Computer Vision
Journal of Mathematical Imaging and Vision

Cardiovascular Imaging

CardioVascular and Interventional Radiology
Circulation: Cardiovascular Imaging
International Journal of Cardiovascular Imaging
Journal of Vascular and Interventional Radiology

Image and Video Processing

EURASIP Journal on Image and Video Processing
IEEE Transactions an Image Processing

Journal of Electronic Imaging

Journal of Real-Time Image Processing

Signal, Image and Video Processing

Visual Communication and Image Representation

Imaging Science
Imaging Science Journal
JOSA A Optics, Image Science, and Vision

image

connecting imaging worlds

Image Analysis
Dia7

Biolmage Suite
BiolmageXD
CAIMAIL
CellProfiler
Crystal Image
CVIPTools
DIPimage & DIPlib
Endrov

Fiji

Geos

GIMP

lcy

llastik

lmayged
ImageJDev
IMAL

KNIME

NIH Image
PhenoRipper

Image Management
BISQUE

OMERO

pManager

Visualization

3DSlicer

AMIDE

BlolmagexD

Osirix

Vaa3D

VisBio

Vislt

Toolkils

Bio-Formats (Image Reading and Writing)
FARSIGHT [Microscopy Image Analysis)

i



' IPOL Journal - Image Processing On Line

HOME - ABOUT -« ARTICLES - PREPRINTS - NEWS - SEARCH

IPOL is a research journal of image processing and image analysis. Each article contains a
text describing an algorithm and source code, with an online demonstration facility and an
archive of online experiments. The text and source code are peer-reviewed and the
demonstration is controlled. IPOL is an Open Science and Reproducible Research journal.

‘A Editorial Policy & Editorial Board 7 Submit an Article

Latest Articles » follow IPOL &= w [

e Robust Optical Flow Estimation

2013-10-28 - Javier Sanchez Pérez, Nelson Monzon Lopez, Agustin Salgado

de la Nuez

e Recovering the Subpixel PSF from Two Photographs at
Different Distances
2013-10-23 - Mauricio Delbracio, Andrés Almansa, Pablo Musé

e Exemplar-based Texture Synthesis: the Efros-Leung
Algorithm
2013-10-23 - Cecilia Aguerrebere, Yann Gousseau, Guillaume Tartavel

I Index - Articles 2013 2012 2011 2010 - Preprints

e Selective Contrast Adjustment by Poisson Equation
2013-09-26 - Ana-Belen Petro, Catalina Shert

e Analysis and Extension of the Ponomarenko et al. Method,
Estimating a Noise Curve from a Single Image
2013-07-23 - Miguel Colom, Antoni Buades

@ Horn-Schunck Optical Flow with a Multi-Scale Strategy
2013-07-19 - Enric Meinhardt-Llopis, Javier Sanchez Pérez, Daniel
Kondermann

Topics
3D @ Interpolation
@ Blur ®Image Comparison

@ Calibration

# Color and Contrast

® Computational Photography
® Demosaicking

% Denoising

% Infrared

# Inpainting

% Optical Flow

2 PDE

® Segmentation and Edges
@ Stereovision

? Texture

#Vision Through Turbulence
@ Other Topics



2. Besoins

e Données

e Dbiologie: plusieurs échelles, plusieurs especes
moléculaires, dynamique

» Complémentarité des données

2> Reutilisation des données
e environnement :
e procedes
e Astronomie: ex mission Corot



Logiciels eoe

The grand challenges chosen for ISBI 2015 are the
following:

1. White Matter Modeling
2. Cell Tracking Challenge

3. Segmentation of Overlapping Cervical Cells from
Multi-layer Cytology Preparation Volumes

4. Grand Challenges in Dental X-ray Image Analysis
5. Longitudinal Multiple Sclerosis Lesion Segmentation

6. MR Brain Image Segmentation in Neonates versus
Adults (NEATBrainS15)

7. Automatic Polyp Detection Challenge in Colonoscopy
Videos

8. VISCERAL Anatomy for Grand Challenge



Conclusions o

e Multiplicité d’entrepdts, de logiciels
®
®
®



Image Processing & Data Management oo
(IPDM) [Node of France Biolmaging]

http://france-bioimaging.org/network/image-processing-data-management-ipdm

® exhaustive analysis of bioimaging data sets;

e deciphering of key steps of biological mechanisms at organ,
tissular, cellular and molecular levels through the systematic use of
time-lapse+3D microscopy and image processing methods;

e storage and indexing of extracted and associated data and
metadata through an intelligent data management system

The major goals are to develop:

an integrated and cutting-edge image processing software platform to harbor next generation

algorithms for image processing;
an integrated workflow for launching algorithmic pipelines on the FranceBiolmaging computation grid or local computer

clusters for high throughput processing of image data sets;
the development of standard methods in statistics and machine learning for multi-scale analysis and categorization

of biological features;
the development of standardized evaluation metrics for assessing the quality, precision and accuracy of a processing workflow;
a data management solution to accommodate the storage, query and annotation of large amounts

of image data and metadata.; and
a resource management system to allow remote reservation, payment and image management from internal

or distant sites by all the users of the FranceBiolmaging infrastructures.



Conclusions

e Communautés autour de logiciels

e OMERDO, scikit-image, scikit-learn, icy,...



Conclusions o

e Efforts de fédérations, clarifications
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Conclusions o

®

®

®

e Organiser des challenges
e Créer une communautée

IDEX DataSciences (Saclay)
centré sur I'exploration de données de tous types (tableaux,
Images, texte) et toutes provenances (biologie, physique,...



Exemple: Le frigidaire

« Une Webcam dans le frigidaire

e Détection de mouvement (actio
retirer, ajouter)

e ldentification des objets (forme, modele 3D)

Farnstrom et al, ‘Computer Vision for Determination of Fridge Contents’,



Z. Wang et al./ Information Sciences 28] (2014) 536-558

Supervised Learning
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Figure 12: The training images for two objects are shown on the left. These can be recognized in a

Fig. 1. A framework of image classilication including four pathways,
cluttered image with extensive acelision, shown in the middle. The resnlis of recognition are shown
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Nombre d'articles vendus= 21

A. Vedaldi and B. Fulkerson, VLFeat: An Open and Portable Libraryof Computer Vision Algorithms , 2008
K. Simonyan and A. Zisserman Very Deep Convolutional Networks for Large-Scale Image Recognition, arXiv 2014



