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Program

Day 1: Monday 5th of January 2015

Arrival of Delegates

10h00 6 10h15 Green Café
Coffee

10h15- 11h00 Burg Amphitheatre

Session 1: Biolmage Data Analysis Community: Status Quo
(chair Perrine Paul-Gilloteaux)

A 10h15-10h30: Julien Colombelli, Sébastien Tosi :EUBIAS activity short report
A 10h30- 10h45: Jason Swedlow: Euro-Biolmaging updates
A 10h45- 11h00: Jean Salamero: France Biolmaging and IPDM node

11h00 - 11h30 Burg Amphitheatre

(chair Jean Salamero)

Keynote 1: Stephan Saalfeld, Janelia Farm. Improving Volume Reconstruction from Large Electron
Microscopy Data

11h30 - 12h50 Burg Amphitheatre

Session 2.1: Open Software Showcase
(chair Sébastien Tosi)

A 11h30- 11h50 Introducing the ImageJ OPS framework ( Johannes Schindelin)
A 11h50- 12h10 ICY (Fabrice de Chaumont)

A 12h10- 12h30 CellCognition (Christoph Sommer)

A 12h30- 12h50 Knime for image Processing(Christian Dietz)

12h50 0o 14h00 Green Café

Lunch

14h00 - 15h20 Burg Amphitheatre

Session 2.2: Open Software Showcase
(chair Perrine Paul-Gilloteaux)

14h00- 14h20 Cell Profiler (Carolina Wahlby)
14h20- 14h40 llastik (Chong Zhang)

14h40- 15h00 ITK/VTK (Jérdme Velut)
15h00- 15h20 Tango (Julien Cochennec)

> > >

15h20 06 15h40 Green Café
Coffee break

15h40 -16h40

Session 3: Sponsor and commercial software bridging open source software session
(chair Julien Colombelli)

A 15h40-15h55 AMIRA (FEI): Customizable 3D Processing Tool i Application to Correlative Imaging
A 15h55-16h10 Arivis: fast and unlimited: Visualize, analyze and share microscopic image data without
limitations


http://eubias.org/eubias2015/wp-content/uploads/2014/11/Saalfeld.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Saalfeld.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/ImageJ.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/12/ICY.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/CellCognition.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/KNIME.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/CellProfiler.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Ilastik.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/itk.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/TANGO.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/AMIRA.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Arivis.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Arivis.pdf
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A 16h10- 16h25 Nikon Lim: Integrating Flexible and Efficient Image Acquisition with Open software
A 16h25- 16h40 Zeiss ZEN: Open Application Development Tools for Smart Microscopy

16h40- 17h40 ANNEXES BURG and META Room
(Contact: Lucie Sengmanivong, Heiligenstein Xavier, Ludovic Leconte)
Meet the developersé session 1
Speakers interact with participants SeetRoomplemput er/ poster:

17h40 - 18h10 Burg Amphitheatre
(Chair Raimund Ober)
Keynote 2: Berndt Rieger, TU Delft. Image processing for super-resolution microscopy

18h10 - 19h30 BURG Burg Amphitheatre

Session 4: Applications/ New Developments from Scientific Computing

(Chair Bernd Rieger)

A 18h10-18h30 Marc Beal (BioSearch Technologies Inc) : StellarVision Commercial i Breaking the
Optical Resolution Barrier Novel Next Generation Synthetic Aperture Optic (SAO) based Fluorescent
Microscopy

A 18h30-18h50 Y. Natai (Keio university, Japan) Development of high-speed 3D imaging system with
electrically tunable lens

A 18h50-19h10 Jerry Chao (Texas A&M University) FandPLimitTool: An application for calculating limits
of accuracy for parameter estimation in single molecule microscopy

A 19h10- 19h30 Jan Brocher (BioVoxxel Inc) The BioVoxxel Image Processing and Analysis Toolbox

19h30 - 21h Green Café

Dinner
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http://eubias.org/eubias2015/wp-content/uploads/2014/11/Nikon.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/ZEN.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/12/Rieger.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/StellarVision.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/StellarVision.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/StellarVision.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Development-of-high.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Development-of-high.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/FandPLimitTool.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/FandPLimitTool.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Biovoxxel.pdf
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Day 2: Tuesday 6th of January 2015
9h30- 10h00 Burg Amphitheatre

(Chair Sébastien Tosi)
Keynote 3 Ivo Sbalzarini, MPI-CBG, CSBD. Bioimaging requires novel computer vision approaches
and open software

10h00- 11h20 Burg Amphitheatre

Session 5-1: Cells and particles dynamics analysis
(Chair Jean Salamero)

>

> > >

10h00-10h20 David Holcman (ENS Paris). BioNewMetrics and stochastics analysis of super
resolution single particles trajectories

10h20-10h40 Thierry Pecot, (Inria Rennes). Space Time Representation Imaging and cellular
dynamics of molecular complexes

10h40-11h00 Fabrice Cordeliere (CNRS Bordeaux). Automated cell tracking and analysis in phase
contrast videos (iTrack4U): Development of Java software based on combined mean shift processes
11h00- 11h20 David Kim, (College Station, Texas, USA). A Java implementation of MIATool for
multidimensional image data analysis

11h20 6 11h50 Green Café
Coffee break

11h50 6 12h50 Burg Amphitheatre

Session 5-2: Cells and particles dynamics analysis
(Chair Charles Kervrann)

A

A

A

11h50-12h10 Jean-Yves Tinevez (Institiut Pasteur Paris). MaMuT: a software tool for visualization,
tracking and lineaging in large multi-view SPIM images

12h10-12h30 Bo Shuang (Rice University, Houston USA). Fast Step Transition and state identification
(STASI) for discrete single molecule data analysis

12h30-12h50 Zoltan Cseresnyes (DRFZ Berlin). Fourier transform-based fast characterization of cell
shapes as a tool for intelligent classification of cells in intravital microscopy

12h50 - 14h00 Green Café

Lunch

14h00 - 15h40 Burg Amphitheatre

Session 6: Image Data management and visualization
(g:hairs Jason Swedlow and Julien Colombelli)

A

p>

> >

14h00-14h20 Jason Swedlow (Univ Dundee). The Open Microscopy Environment: Open Image
Informatics for the Life and Biomedical Sciences

14h20-14h40 Raphaél Marée (Univ Liege). Cytomine for data scientists and image analysis software
developers

14h40-15h00 Aaron Ponti (ETH Zurich). openBIS Importer Toolset (0BIT)

15h00-15h20 Jens Rittsher (Institute of Biomedical Engineering, University of Oxford). Zegami: A
Platform for Image Centric Data Exploration

15h20-15h40 Elton Rehepaj (Institut Curie Paris) Integration of heterogeneous data sources for high
content screening data exploitation and exchange

15h40 - 16h10 Green café
Coffee break
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http://eubias.org/eubias2015/wp-content/uploads/2014/11/Sbalzarini.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Sbalzarini.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/BioNewMetrics.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/BioNewMetrics.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Mobyle.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Mobyle.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Itrack.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Itrack.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/MIATool.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/MIATool.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/MaMuT.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/MaMuT.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Fast-step.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Fast-step.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Fourier-transform.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Fourier-transform.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/OME.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/OME.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Cytomine.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Cytomine.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/openBIS.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Zegami.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Zegami.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Rubies.pdf
http://eubias.org/eubias2015/wp-content/uploads/2014/11/Rubies.pdf
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16h10 0 17h10 ANNEXES BURG and META Room

(Contact: Lucie Sengmanivong, Heiligenstein Xavier, Ludovic Leconte)

Meet the developersé session 2

17h10- 17h50 Burg Amphitheatre

(Animated by Philippe Gesnouin)

Session 7.1 Open Community Panel Discussion: Meaning of Open source

licensing

Patrick Moreau (Head of Inria assets) , Jason Swedlow (Univ Dundee and Glencoe Software) , Julien Velut (ITK/VTK
and Kitware company) , Johannes Schindelin (Fiji) , Fabrice de Chaumont (Icy) , Christian Goetze (Arivis founder)

17h50 - 18h30 Burg Amphitheat re

Session  7.2:
Facility

Open Community Panel Discussion
representative,

Reinforcing
i mage

the Biolmage
anal yst,

community

user

(biologi:

A community of users, analysts and developers: The expectations of each of us and how to work together in the most
efficient way to conduct and disseminate cutting edge Biolmage analysis.

18h30 & 18h45 Burg Amphitheatre

Concluding remarks, summary of discussions and perspectives, organization of the next event.
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Meet the developer s g@ssion

Additional place to hang out a poster or demo will also be available.

Monday Room Tuesday Room
AMIRA (FEI) annexe table 2 AMIRA (FEI) annexe table 2

NIS JOBS (Nikon

LIM) META stand 2 + NIC ~ NIS JOBS (Nikon LIM) META stand 2 + NIC
Arivis annexe table8 Arivis annexe table8
BitPlane annexe table 5 BitPlane annexe table 5
Image) annexe table 1 OMERO salle annexe table 1
ICY annexe table 3 Cytomine salle annexe table 3
CellCognition  annexe table 4 oBIT salle META stand 3
Knime annexe table 7 Zegami salle annexe table 4
Cell Profiler META stand 1 Rubies/iManage salle META stand 1
llastik META stand 3

ITK/VTK annexe table 9

Tango annexe table 6
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Annexe room

. 1,

TV Screen
Poster wall

META room
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Keynotes

Improving Volume Reconstruction from Large Electron Microscopy Data
Stephan SaalfelHHHMI's Janelia Research CampuSA

Connectivity analysis from Electron Microscopy images requires both efficient automation and
manual proofreading. Current state-of-the-art automatic image analysis methods have high
demands on data quality to deliver satisfying results within reasonable time.

We have developed methods to explicitly model and compensate for various artifacts that
otherwise complicate automatic analysis. This includes joint distortion correction of multiple
independent camera arrays, montaging sections from large sets of overlapping image tiles, elastic
serial section alignment, local and global approaches to compensate intensity variation within and
across sections, and an image based method for accurate local section thickness estimation and
ordering.

Thanks to generic programming based on ImgLib2, our solutions transfer well to other applications,
e.g. stitching Confocal image stacks or video processing.

All methods are available as plugins and protocols for the TrakEM2 software included in the Imagel
distribution Fiji. We are currently spending efforts to bring the best available methods to scale with
a strong focus on making them accessible to the scientific community as Open Source Software. |
will demonstrate the status of our joint efforts and outline perspectives.

Page
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Image processing for supeesolution microscopy
Dr. Bernd RiegerQuantitative Imaging Group, Department of ImagkPigysics
Delft University of Technaly, Lorentzweg 1, 2628CJ Delft, The Netherlands

Over the last decade a number of optical nanoscopy techniques have been proposed to bridge the
resolution gap between electron (~1 nm) and conventional light microscopy (>200 nm). Localization
microscopy is one of these nanoscopic techniques where, where fluorescent emitters are photo-
chemically manipulated to switch on and off, such that at each instant in time only a sparse subset
of all emitters is fluorescent. Recording thousands of frames thus provides a sequence of images of
different random subsets of nearly all fluorescent emitters.
Before a super resolved image can be visualized, however, a series of image processing steps needs
to be undertaken. The first step in processing the raw frames consists of identifying and segmenting
regions of interest (ROIs) that contain the emissions of single fluorescent emitters.
Once ROIs in the raw data have been segmented, the next step is to estimate the positions of the
emitting fluorescent molecules in these regions. Subsequently post-processing of the raw
localizations takes place by filtering of the localizations to remove ones that do not represent
trustworthy or accurate position estimates of single fluorescent emitters. The final step in the
processing pipeline from raw data to super-resolution image is the actual visualization of the data.

In this presentation, | will discuss all the involved image processing steps and point to directions of
further research with respect to image processing.

Page
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Bioimagingrequires novel computer vision approaches and open software
Prof. Dr. Ivo F. Sbalzarini MOSAIC Group, Faculty of Computer Science, TU Dfsaken &r

Systems Biology Dresden, Max Planck Institute of Molecular Cell Biology and Genetics, Dresden,
Germany

Biological image data, especially from fluorescence microscopy, are very different from the
photographs or satellite imagery traditionally considered in computer vision. Biological images are
often three- or even higher-dimensional, and not standardized. Moreover, they frequently only
become interpretable when considering additional prior knowledge, e.g., about the labeled
structures or the optics of the microscope. We hence need to develop computer vision algorithms
that provide principled ways of including prior knowledge in a modular fashion. This is necessary in
2NRSNJ y24 G2 RS@OSt2L) I aSLI NI 4GS alofoghcd Naick Y£  F 2 N
are rapidly moving forward, and we cannot afford developing new methods from scratch every time
the data change. This can only be achieved in a multi-disciplinary community effort and with user-
friendly, open-source software to which everybody can contribute. As an example, we show how
recent progress in computer vision enabled both user-friendly and optimal segmentation, as
implemented in the open-source MOSAIC suite for Fiji and ImageJ.

Page
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Open Software Showcase

Introducing the ImageJ OPS framework

Johannes Schindelin, Tomancak group Dresden, Germany
Christian Dietz, KNIME Konstanz, Germany
Curtis Rueden, LOCI tkMédison WI, USA

With increasing image sizes and modalities, scientists developing image processing and analysis
software face a range of challenges: the software should be easy to use, easy to extend, easy to
maintain, it should handle large amounts of data and it should be fast. Many individual developers
attempted to tackle these challenges at a low level by developing reusable, generic frameworks, in
general addressing up to two of the aforementioned challenges. The ImageJ OPS framework, still in
an early stage, is already easy to use, extend and maintain, can handle data of almost arbitrary sizes
and it sports a transparent optimization framework that makes its operation fast. Being based on
the SciJava common framework, it is flexible enough to allow for already-existing algorithms to be
accelerated simply by copying files that replace selected operations with machine-specific optimal
ones. For example, a deconvolution algorithm making use of the Fourier Transform operation can
run faster by providing a separate GPU-accelerated Fourier Transform operation ¢ without touching
the deconvolution algorithm at all. The architecture of ImageJ OPS was designed by three research
groups, ensuring that it addresses a wide range of needs and that it is viable in the long term. As a
further bonus, the ImageJ OPS framework is implemented in pure Java guaranteeing maximal
interoperability, platform-independence and tapping into a vast number of software developers
already familiar with that language. We predict that ImageJ OPS will be the standard framework to
process and analyze images in bio-image informatics



Eubias Community Meeting 2015

Icy. an open community platform for bioimage informatics

Icy, Quantitative Image Analysis Unit at Institut Pasteur, Paris
chaumont@pasteur.fr

Icy is a free and open-source image analysis software. Icy is a versatile tool that can be used

1. On desktop for final user requiring very rich and interactive dedicated client, offering a complete suite
of more than 100 build-in functionalities plus 300 contributed online plugins that extend software
functionalities seamlessly.

2. On cluster and cloud with its headless framework dedicated to deployment and schedulers calls,
coupled with a new Icy-made streaming library for heavy data access, either stored locally and remotely.
Icy also focus on a centralized repository, gathering plugins, scripts and graphical programming, but also
support and now rating and plugin usage statistics, as its community asked !

Icy is used by 1000 regular (using at least 2 times a month Icy) users. Usage and statistics are refreshed
every days and visible at http://icy.bioimageanalysis.org/index.php?display=icyStats

Page
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CellCognitiorg Analysis of live cell imaging data

Christoph  Sommer, IMBA Vienna; Thomas Walter, Institut Curie, Paris;Rudolf ,Hib¢Bé«
Vienna;Daniel Gerlich, IMBA Vienna

CellCognition is a tool dedicated to the automatic analysis of live cell imaging data in the context of
High-Content Screening (HCS). It contains algorithms for segmentation of cells and cellular
compartments based on various fluorescent markers, features to describe cellular morphology by
both texture and shape, tools for visualizing and annotating the phenotypes, classification, tracking
and error correction. Events such as mitosis can be automatically identified and aligned to study the
temporal kinetics of various cellular processes during cell cycle (Held et al. 2010). We also present
how state-of-the-art outlier detection methods can be used to autonomously discover novel
phenotypes in a large amount of high-throughput imaging data.

CellCognition can be used by novices in the field of image analysis and is applicable to hundreds of
thousands of images by parallelization on compute clusters with minimal effort. The tool has been
successfully applied to quantitative phenotypic profiling of cell division, yet machine learning
enables CellCognition to be used for the analysis of other dynamic processes. CellCognition is based
on VIGRA and python and is a common software project between the IMBA Vienna, Institut Curie,
and EMBL Heidelberg.

Page
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KNIME for Image Processing: Integrative Open Source Image Analysis
Christian Dietz and Michael R. Berthold, Department of Computer and Information Science,

Universityof Konstanz, Konstanz, Germany

State of the art high throughput microscopy calls for software solutions that can handle huge
volumes of heterogeneous image data. These kinds of software solutions have to fulfill an extensive
range of requirements (e.g. image analysis, machine learning, statistics, and visualization) and yet
still be easy to use for the non expert. There are many monolithic platforms and some highly task
oriented platforms that can process and analyze biological image data.

However, in view of the diverse nature of present problems, it is often necessary to integrate
several applications. This involves going through many manual, time consuming and error prone
steps, which are hard to document and therefore incomprehensible to others. This explains the
increasing popularity of integrative workflow systems. KNIME is a user friendly and comprehensive
open source data integration, processing, analysis, and exploration platform designed to handle
large amounts of heterogeneous data. It therefore satisfies the aforementioned requirements. As
an integration platform, KNIME directly combines functionality from several different domains. The
KNIME Image Processing Extension is designed to extend KNIME by providing algorithms and
datastructures, which enable KNIME users to process and analyze images. Combined with other
existing KNIME extensions, non experts can easily compose complex domain comprehensive
workflows. Further advantages directly inherited from KNIME include intelligent data caching
strategy and fast prototyping of understandable workflows. Not wishing to reinvent the wheel,
KNIME Image Processing integrates with Imagell, ImageJ2, OMERO, OpenCV and Tess4J, among
others.

KNIME Image Processing is already used to solve several segmentation, classification and tracking
problems in different areas of science, such as biology, chemistry and physics.

Page
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Analysis of microscopy data using CellProfiler and CellProfiler Analyst

Carolina Wahlby Centre for Image Analysis and ScilLjfdDept. of Information Technology,
Uppsala University, Uppsala, Sweden, and Imaging Platform, Broad Institute of Harvard and MIT,
Cambridge, MA, USA.

CellProfiler is free open-source software designed to enable biologists without training in computer
vision or programming to quantitatively measure phenotypes from thousands of images
automatically. It was launched in 2006 and has been cited in more than 1500 published papers. It
interfaces with Imagel/Fiji plugins, and llastik, broadening the possibilities of problem specific
solutions.

| work part-time at the Imaging Platform of the Broad Institute in Boston, developing algorithms for
CellProfiler. My own lab at Uppsala University in Sweden is focused on algorithm development for
microscopy image analysis with applications in biomedicine. It is part of SciLifeLab, which is a
national facility for advanced research in biomedicine. As such, researchers in need of ways to
quantify their microscopy data often contact us. Here, CellProfiler has become the primary tool for
helping non-computer-science researchers getting started with their own data analysis. At the same
time, CellProfiler is a key tool in our own research on primary cell cultures from glioma patients, and
our development of methods for spatially resolved gene expression profiling. Raw data and analysis
results from our large-scale experiments are stored on a web-accessible database, allowing
collaborators to explore and analyze the high-dimensional image-derived data without having their
own local copies of the data. We use CellProfiler Analyst for this data exploration, including its
machine learning tools for identifying complex and subtle phenotypes.

I will present some of our ongoing projects using CellProfiler, and discuss recent developments in

CellProfiler and CellProfiler Analyst.

Page
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Interactive image analysis with ilastik

Stuart Berg, Markus Doering, Burcin Erocal, Luca Fiaschi, Carsten Haubold, Fred
A. Hamprecht, Bernhard X. Kausler, John Kirkham, Jens Kleesiek, Anna Kreshuk,
Thorben Kroeger, Ullrich Koethe, Christoph Straehle, Martin Schiegg, Buote Xu,
Chong Zhang

The interactive learning and segmentation toolkit (ilastik) is a modular software framework, which
allows for interactive visualization and analysis of very large datasets in up to 5 dimensions. Most
analysis operations are performed lazily, which enables targeted interactive processing of data
subvolumes, followed by complete volume analysis in offline batch mode. The main application,
driving the development of ilastik, is large-scale automated processing of biomedical images. Our
main interest lies in learning-based image processing, which allows the user to concentrate on the
analysis task by providing examples, rather than tuning the algorithm parameters. Most common
tasks performed with ilastik include - but are not limited to - image segmentation, classification,
tracking and density estimation. In this talk, we will give an overview of ilastik and show the latest
additions to its workflow stack on challenging biological data. ilastik is available as free and open
source software at www.ilastik.org.

Page
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Open source tools for image analysis and visualization
Jérdme Velut, Kitware SAS

Bioimage computing involves a wide variety of software tools, from analysis to visualisation. We
present a comprehensive framework of open source libraries and end-user graphical interfaces
dedicated to image processing. We choose a set of tools that provides cross-platform and
multilanguage support, essential conditions for a wide spread in the community. Combining these
tools allows for developing applications that provide cutting-edge processing algorithms as well as
complex yet user-friendly human interactions.

First we present the Insight Toolkit (ITK), an image segmentation and registration toolkit. We show
how the open source community contributes with state-of-the-art algorithms and how it can be
used in a user-speci_c application. ITK is highly extensible thanks to a generic coding approach and
proposes several script languages bindings.

Then we present two visualisation solutions: VTK (Visualization Toolkit) and SlideAtlas. The former is
a scientific visualisation library with 3D interaction capabilities while the latter is a web-based
software dedicated to massive 2D images exploration. Visualisation is a critical task in the image
processing field, as it stands at the interface between human, data and system.

Finally, we show several end-user applications harnessing the previous analysis and visualisation
tools. These applications provide graphical user interfaces and are often seen as collaborative
platforms for image analysis research. A short analysis of their architectures gives the keys to the
design of personalised bioimage analysis tools.

Page
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TANGO Tools for Analysis of Nuclear Genome Organization

Cochennec, Ollion, Boudier, Escjudien.cochennec@mnhn.fr
UMR CNRS 7196NSERM U115dMNHN, Paris

TANGO (Tools for Analysis of Nuclear Genome Organization) is an image analysis framework
dedicated to the study of nuclear architecture (Ollion et al., 2013, Bioinformatics, 29-1840). This
generic software includes tools to (1) process various types of signals,(2) quantify several features
on signals, and (3) assist statistical analysis of quantifications.

The user interface allows to manage large datasets of images, visualize them in 3D and rapidly
assess the quality of processing. Moreover, TANGO is interfaced with the statistical processing
software R, which allows to easily apply all R tools to data generated by TANGO, and to define and
access subpopulations of nuclei both in R and TANGO.

We will present the software through the description of a practical case in order to give an overview
of its different concepts and functionalities.
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Sponsors and commercial software bridgi  ng open
source software session

AMIRA: Customizable 3D Processing Tool Application to Correlative Imaging

FEI Visualization Sciences GroGprnelia.Vacar@fei.com

The increasing high performance in imaging techniques must be accompanied by software tools able
to handle the high volumes of data and overcome the challenges specific to every type of technique
(slice misalignment, high noise, artefacts...). Amira is a dedicated 3D image visualization and
processing software for biomedical applications, which provides both generic and application-
specific image processing tools, optimized for fast computation. Moreover, Amira has enhanced
features for addressing the issue of correlative imaging, a topic of increasing interest in the field of
biomedical image processing. Fusing data obtained through different imaging techniques is an
increasingly current practice in many life science applications.

The Amira features will be illustrated on a correlative light and electron microscopy application, part
of an academic research project in cell biology.

The second part of the talk focuses on the various options for customizing Amira. This can be
achieved through either scripting, for automatizing the workflows using existing tools, or via the
XPand extension, to add new functionalities. This extension enables the user to develop new
features in C++ to respond to the specific needs of its application. Moreover, the user can bridge to
existing C++ libraries, to directly exploit the available open source resources in the image processing
community.
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Fast and unlimited: Visualize, analyze and share microscopic image data without
limitations

Christian Goetze, CIO, arivis AG

New imaging techniques hold many opportunities but also pose various challenges to those
involved. And as optical engineers, biologists or data analysis specialists learn how to make use of,
or even extend functions of novel hardware systems, also new scientific methods evolve rapidly. For
instance, in the field of neuroscience one of the latest examples might be the development of
tissue-clearing techniques imaged by state-of-the art SPIM and Light Sheet microscopes. This
combination of methods allows high-resolution imaging of whole organisms and organs in a
relatively short period of time. The data sets produced by these new techniques are often extremely
fFNBES YR OFyQl o6S @AadzaftAl SR FYyR IyFftel SR o6& a
expensive computers. In our presentation at the EUBIAS we will show how arivis enables
researchers to face these problems. We highlight on the arivis Vision approach to handle and
analyze data sets of almost unlimited size, even on standard desktop PCs. We demonstrate the
typical workflow when dealing with data sets of several hundreds of Gigabyte up to Terabyte of size.
This involves the import and stitching of single stacks to one large volume, the fast and impressive
3D/4D-visualization techniques, image analysis in arivis Vision 4D and the arivis Vision solution to
present and share image data and analysis results in a web based approach.
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Integrating Flexible and Efficient Image Acquisition with Open Software
LIM (Nikon Software)ndre|.prazsky@lim.cz

Over the past twenty years there has been an increasing use of live-cell imaging to study dynamic
processes in diverse biological preparations. One of the main challenges in fluorescent live-cell
microscopy is reducing photo-damage. Others are coming from the fact that they are living: they
undergo their live cycle, they move and morph. The acquisition must adapt to it (change focus, laser
intensity, stage position or make some decision based on live analysis). The appearance of novel
microscopy techniques (such as SMLM, SPT, SIM, SPIM) make the live-cell experiments even more
complex. Such experiments are a challenge for acquisition hardware and software ¢ it must be
flexible on one hand to fulfill all these requirements and yet efficient in order to get most photons
while inducing least possible photo-damage.

Recently, many open software platforms appeared alongside commercial software solutions
enabling the researchers to implement their own algorithms relatively quickly and easily. As it
becomes obvious that it is impossible to implement everything either in commercial or open
software the necessity to bridge this gap is more and more imminent.

In this presentation two NIS Elements advanced I Olj dzA & A G A2y Y2 RdzZ Sa | NB
{SjdzSy 0S¢ IyR aWh. {¢®d C20dza A& Lizi 2y Ay dSaANIQ
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ZEN Open Application Development Tools for Smart Microscopy

Sebastian Rhod€&arl ZeisMicroscopy, Business Unit BioSciences Kistlerhofstr-&83T) Munich

Microscopy has become much more than just assembling the correct lenses but a very demanding
workflow integrating tools from various areas. To enable researchers to work effectively it is
required to offer various tools to bridge and connect those workflow steps in an easy and open way.
This is exactly what the Open Application Development (OAD) concept is aiming for. It currently has
four core components. The CZI open image data format, the Python Macro Environment, the
Experiment Feedback Engine and the Extension Concept. This talk will give a brief overview about
the latest activities and advances on those topics and we will be happy to get your feedback
regarding our ideas.

Examples:

- CZI File Format

- Python Macro Environment
- Experiment Feedback Engine
- Extension Concept

- Control via TCP/IP
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Applications/ New Developments from Scientific
Computing

StellarVisiong Breaking the Optical Resolution Barrier
Novel Next Generation Synthetic Aperture Optic (SAO) based Fluorescent
Microscopy

Marc Beal M.B.ABiosearch Technologies Inc. Emailrch@biosearchtech.com

Synthetic Aperture Optics (SAO) technology is a fundamentally new optical detection paradigm that
enables massively parallelized optical detection. The technique combines coherent interferometric
illumination (similar to synthetic aperture radar) and computational image reconstruction (similar to
computed tomography) to achieve ultra-high resolution that is far beyond the native resolution of
the lens and the camera. Unlike conventional optical detection, resolution can be independently
improved without affecting the field of view, working distance, and depth of field, thereby providing
a unique mechanism to build a high-speed scanner for ultra-high density imaging. The SAO-based
StellarVision gene expression analysis instrument can analyze hundreds of cells simultaneously
within a single field of view using a 20x air lens, but with resolution comparable to 100x oil
immersion lens or higher.
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Development of HigkSpeed 3D Imaging system with electrically tunable lenses

Nakai Y1* Boilot V3, Ozeki M1, Taniguchi A2, Clark J3, Hiraiwa T1, SiR8stfianimoto R1,
Tamura N3, Oku H4, Nonaka S2, Draviam VM3, Hiroi N1**, and Funahashi Al, 1. Keio University,
Japan, 2. National Institute of Basic Biology, Japan,

3. University of Cambridge, UK, 4. Gunma University, Japan

Email: *nakai@fun.bio.keio.ac,jprhiroi@bio.keio.ac.jp

We evaluated an electrically tunable lens assembled with a fluorescence microscope to achieve 4D
tracking of +TIPs (Microtubule plus-end tracking proteins) in mitotic cells. During mitosis,
microtubules are regulated to coordinate several force generation tasks that are important to
separate chromosomes accurately. The molecular mechanism of this fine control by microtubules
remain a fascinating, but poorly understood area of biology. Since +TIPs contribute to regulating
microtubules [1], tracking of these molecules have the potential to reveal this mechanism. The
difficulty in tracking +TIPs in mitosis is that the rounded shape of a mitotic cell and the distribution
of the +TIPs require 4 dimensional imaging (xyzt). Considering the velocity of +TIPs [2] and the pixel
size of the images, transition of the focal plane must be achieved within a few milliseconds and at
tens of nanometers spatial resolution, which cannot be performed even with piezoelectric z-
focusing device [3]. We are trying to solve this problem by using ETL (EL-10-30, Optotune,
Switherland), whose focal length can be controlled by supplied current. We attached the ETL to a
fluorescent microscope and measured axial focus shift and settling time of the focal plane. We
confirmed ETL could satisfy the required spatiotemporal resolution. We further analysed its effect to
the optical performance. We measured the change of the magnification and resolution. These data
shows that it does not affect the 3D imaging within a cell.

[1]V.M.Draviam,l.Shapiro,B.Aldridge,andPK.Sorger, EMBO J. 25, 28142827 (2006)

[2]A. Matov, K. Applegate, P. Kumar, C. Thoma, W. Krek, G. Danuser, T. Wittmann, Nat. Methods, 7

761-768 (2010)

[3]B.F. Grewe, FF. 22 A 30X ad® GFyQild 1 2FFZ | yR Cod 286 YOKSYy >
(2011)
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FandPLimitTool: an application for calculating limits of accuracy for parameter

estimation insingle molecule microscopy

Anish V. Abraham, Amir Tahmasberry Chao, Sripad Ram, Raimund J. Ober
Department of Electrical Engineering, University of Texas at Dallas, Richardson, TX 75080

In single molecule microscopy, the accurate estimation of the location of a single fluorescent
particle plays a central role in the analysis of image data, especially in the context of high-accuracy
molecule tracking and superresolution image reconstruction. The achievable estimation accuracy,
however, depends on a multitude of factors ranging from the wavelength of the photons detected
from the fluorescent particle to the pixel size of the detector that is used to capture the image data.
It is therefore useful to be able to determine, for a given experimental setup, the best possible
accuracy with which a parameter such as the particle location can be estimated from the acquired
images. To this end, the FandPLimitTool [1] software program was developed for the calculation of
Cramer-Rao lower bound-based limits of accuracy [2] for the estimation of parameters from single
molecule microscopy image data. FandPLimitTool is a GUI-based application [3] written in MATLAB,
and it currently enables calculation of limits of accuracy for estimating, among other parameters
such as the number of photons detected from the molecule(s) of interest, the location of a single
molecule and the distance between two single molecules in both two-dimensional and three-
dimensional space. For a given estimation problem, options are available in terms of the model for
the point spread function, the detector type (e.g., CCD or EMCCD camera), and calculation settings
such as the step size for the evaluation of various integrals.

oM !'d +d ' ONIKIYZ {d wlYE WO /KI2Z2Z 9 { o
location estimation techy” A lj d€SpticE Expressol. 17, no. 26, pp. 23352¢23373, 2009.

[2] R. J. Ober, S. Ram, E. S. Ward, "Localization accuracy in single-molecule microscopy," Biophysical
Journavol. 86, no. 2, pp. 1185-1200.
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http://www.wardoberlab.com/software/fandplimittool/.
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The BioVoxxel Image Processing and Analysis Toolbox
Jan Brocher , BioVoxxel , Kurpfalzstrdsse57112 Mutterstadt, Germany

¢tKS a.A2+22EESt ¢22t02E¢ Aa | O2ft t Sviidk @esigned ¥ LI dz3
to assist in various image processing and analysis tasks such as lighting and background correction,

AYFE3S FAEGSNAY3ITL KATK ljdzZh t Ade FSIFGdzNB SEGNI Ol A2
for example allows to test several image filter conditions in one step to easier pinpoint suitable pre-
LINEOSaaAay3a (2 AYLINRE@S O2yaSoOdziaAgS lylfeasSaod ¢
quantitatively assess automatic binarization methods available in Fiji to achieve a high quality

feature extraction. Tools working on binary images to split up connected cells or other features in a
FRFLIGAGS FlrakKaAzy 2N tA1S GKS a{LSO1fS LyaLsSOiz2N
contained in bigger objects such as biomarker spots in cells or nuclei. Object extraction by secondary
FSIGdzZNBE Aa FlLOAEAGEFGSR 0@ GKS a. Ayl NB CSI Gdz2NB
FYR &KFLIS RSAONARLII2NBE A& TFLOATAGlI (SORRER @GR &I 8IS
Descript2 NJ a I LJa ¢ ® ¢okn8ed ip vighfdiffefetial ihtansity plots and methods for object

distribution analyses.

In addition to the described toolbox, a huge variety of further methods already available in the Fiji

distribution are the basis on which BioVoxxel as bioimaging analyst aims to bridge the gap between

software development and a broad application by the end users in the area of life sciences. To this

end BioVoxxel further offers transmission of experience through courses and customized tool

development.

Reference:

[1] Qualitative and Quantitative Evaluation of Two New Histogram Limiting Binarization Algorithms
Jan Brocher, 2014, NJIP 8(2), pp. 30-48.
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Cells and particles dynamics analysis

BioNewMetrics and stochastics analysis of super resolution single particles
trajectories

David Holcman (ENS Paris)

Recent advanced mathematical analysis of SPTs of superresolution microscopy is based on massive
amount of data. New algorithms allow reconstructing the physical properties of the dynamics but
also neuronal surfaces.

BioNewmetrics created in 2009 (http://bionewmetrics.org/) is our platform for disseminating
algorithms, classes and videos.

This talk will summarize recent progress in analyzing trajectories and reconstruction procedures.


http://bionewmetrics.org/
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Mobyle@SERPICO: Image processing methods for the temporal analysis of

moving particles on a Mobyle Web Portal

Thierry Pécoand Charles Kervrann

Centre INRIA Renne8retagne Atlantique

Campus de Beaulieu, 263 Avenue Général Leclerc, 35042 Rennes, France

The SERPICO team (INRIA RenBestagne Atlantique), in collaboration with UMR 144 CNRS

Lyadaddzi [/ dzNKD G azaS dzd FRE  &ff £ it {-cibdsaF ad/Nikon AmAging
Centre@Institut Curie, has developed mathematical tools and algorithms to analyze the dynamic
coordination and organization of molecular complexes at the single cell level. Several of these
methods are accessible through a Mobyle web portal (http://mobyle-serpico.rennes.inria.fr/).

This platform allows any user to apply state-of-the-art denoising, segmentation, object/background
separation and optical flow algorithms to their own image/volume sequences in the cloud.
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Automated cell tracking and analysis in phasentrast videos (iTrack4U):
Development of Java software based on combined mesmft processes

Fabrice P. Cordeliérés, Valérie Petif” , Mayuko Kumasaka, Olivier Debeit , Véronique Letott,
Stuart J. Gallaghérand Lionel Larué

! Bordeaux Imaging Center, UMS 3420 CNRSversité de BordeautS4 INSERM, Pbdle d'imagerie
photonique, Institut Francois Magendie, Bordeaux, France.

? Institut Curie, CNRS UMR3347, INSERM U1021, Normal and Patholdeyeddbpment of
Melanocytes, Orsay, France.

% Université Libre de Bruxelles (ULB), Laboratory of Image Synthesis and AbiSysisFaculty of
Applied Sciences, Brussels, Belgium.

* Ecoé Centrale Paris, Laboratory of Applied Mathematics, 92290, Chalalapry, France

Cell migration is a key biological process with a role in both physiological and pathological
conditions. Locomotion of cells during embryonic development is essential for their correct
positioning in the organism; immune cells have to migrate and circulate in response to injury. Failure
of cells to migrate or an inappropriate acquisition of migratory capacities can result in severe defects
such as altered pigmentation, skull and limb abnormalities during development, and defective
wound repair, immunosuppression or tumor dissemination. The ability to accurately analyze and
quantify cell migration is important for our understanding of development, homeostasis and
disease. In vitrocell tracking experiments, using primary or established cell cultures, are often used
to study migration as cells can quickly and easily be genetically or chemically manipulated. Images of
the cells are acquired at regular time intervals over several hours using microscopes equipped with
CCD camera. The locations (x,y,t) of each cell on the recorded sequence of frames then need to be
tracked. Manual computer-assisted tracking is the traditional method for analyzing the migratory
behavior of cells. However, this processing is extremely tedious and time-consuming. Most existing
tracking algorithms require experience in programming languages that are unfamiliar to most
biologists. We therefore developed an automated cell tracking program, written in Java, which uses
a meanshift algorithm and ImageJas a library. iTrack4U is a user-friendly software. Compared to
manual tracking, it saves considerable amount of time to generate and analyze the variables
characterizing cell migration, since they are automatically computed with iTrack4U. Another major
interest of iTrack4U is the standardization and the lack of inter-experimenter differences. Finally,
iTrack4U is adapted for phase contrast and fluorescent cells.
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A Java implementation of MIATodbr multidimensional image data analysis

David Kim, Anish V. Abraham, Jerry Chao, Raimund J. Ober
Department of Electrical Engineering, University of Texas at Dallas, Richardson, TX 75080

Modern microscopy imaging experiments are capable of producing complex image data sets.

When performing a data analysis task, the images in a data set are arranged by attributes such as
the time and focus levels at which they were acquired. Importantly, the different tasks comprising
an analysis are often facilitated by the use of different arrangements of the images. To support such
data analyses, a software framework has previously been proposed [1] which enables the use of
different logical image arrangements to analyze a physical set of images. Called the Microscopy
Image Analysis Tool (MIATool), the framework realizes the logical arrangements of images using
arrays of references to the images, thereby avoiding the need to physically arrange the images in
their storage medium. To allow customization based on the specific requirements of different
analysis tasks, these logical arrangements may vary, without limit, in size and dimensionality, and
have no restrictions placed on the meaning of each dimension. MIATool additionally offers data
processing flexibility, mechanisms for incorporating new processing capabilities, and storage
management of images and associated information. The currently available implementation [2] of
MIATool is written in MATLAB and used in-house. We present here a new implementation of
MIATool using Java.

MIATool now takes full advantage of class hierarchies to programmatically associate attributes and
parameters to the images. The use of Java also provides program portability across platforms,
memory footprint reduction, as well as compatibility with MATLAB for prototyping.

oM8 W [/ KIFI2X 9 {d 2 NRX FYR wd WP hoSNE a!
microscopy A Y I 3 S IEEE Tirang. énf. Technol. Biomeal. 14, no. 4, pp. 1075¢1087, 2010.
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http://www.wardoberlab.com/software/miatool/.
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MaMuT: a software tool for visualization, tracking and lineaging in large multi
view SPIM images.

JeanYves Tinevéz Tobias Pietzséh Carsten Wolff SpencerShorté, Pavel Tomancékand
Anastasios Pavlopoul6s’

! Institut Pasteur, PFID, Imagopole, 75015 Paris, France

 Max Planck Institute of Molecular Cell Biology and Genetics, Pfotenhauerstr. 108, 01307 Dresden,
Germany.

® HumboldtUniversitat zu Beinl, Institut fir Biologie, AG Vergleichende Zoologie, Philippstr.13,
10115 Berlin, Germany.

* Howard Hughes Medical Institute, Janelia Farm Research Campus, 19700 Helix Drive, Ashburn, VA
20147, USA.

Multi-view Selective Plane lllumination Microscopy (SPIM) is now a prominent and powerful tool to
investigate multiscale phenomena, and has the potential to link subcellular molecular events to
large scale tissue remodeling occuring during development. It proves particularly useful for instance
in the investigation of tissue remodeling caused by infectious diseases or in developmental biology,
where a developing embryo can be followed over several days, with a subcellular resolution in a
non-invasive manner.

These abilities of SPIM raise several new challenges in image analysis and data handling. The

exquisite temporal and spatial resolution offered by multi-view imaging combined with long time-
lapse observation can generate a torrent of data, which classical visualization and annotation tools
cannot handle. MaMuT is a software tool that addresses these unique challenges, by providing the
Biolmaging community with an interactive tool for the visualization, annotation, tracking and
lineaging of very large, multi-view image data sets. We will present the rationale for such a tool,
introduce its functionality, and demonstrate its utility in the study of arthropod appendage
development in crustacean amphipod Parhyale hawaiensis
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Fast step transition andstate identification (STASI) for discrete singieolecule
data analysis

.2 {Kdzry3auzi 5F@AR [/ 22LSNHE WP bAO|l ¢l e&ft2NFsx [ &l
[A4Y ¢FYALA Y2YlFGadalt{1A4 YR /KNR&AGE Co [l yRSa
U 5SLI NIYSylh 2 Tiversitt, M% 60aHo0BIE, Tewas T7HBD2, Ynited States
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University, Sapporo 001020, Japan

8 Department of Electrical and Computer Engineering, RieatQm Institute, Rice University, MS

60, Houston, Texas 7728892, United States

We introduce a step transition and state identification (STaSl) method for piecewise constant
single-molecule data with a newly derived minimum description length equation as the objective
Fdzy OliA2yd 28 RSGSOG GKS & i @dtdhndighlipyttie sejniemsyirio dza A y 3
states by hierarchical clustering. The optimum number of states is determined based on the
minimum description length equation. This method provides comprehensive, objective analysis of
multiple traces requiring few user inputs about the underlying physical models and is faster and
more precise in determining the number of states than established and cutting-edge methods for
single-molecule data analysis. Perhaps most importantly, the method does not require either time-
tagged photon counting or photon counting in general and thus can be applied to a broad range of

experimental setups and analyses.
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Fourier transformbased fast characterization of cell shapes as a tool for
intelligent classification of cells In intravital microscopy

Zoltan Cseresnyesrabian Krieg&WI Yy A 1 § . I &iménBayETMNd BR Wauséf, Raluca

Niesnet

Deutsches Rheumar C2 NBE OKdzy 341 Sy G NHzY 65wC%0 . SNIAYS [ KI N3
“Charité Universitatsmedizin Berlin, Charité platz 1, 10117 Berlin

In numerous tissue types, the kinetic behavior of cells as well as the complexity and the aspect ratio

of their shapes adjust to short- and long-term changes in the actual physiological and pathological

conditions of the tissue. Generally, the kineticbeha@A 2 NJ 2 F OSt f & Aa OKI NI Ol SN
iGN} Ol1aés APSd (GKS UGAYS O2dNBES 2F GKS omn5 f20F {7
parameters characterizing the volume of the tissue occupied by the cell and those describing the

surface corresponding to the outer membrane of the cell. Cells are then often classified based on a

number of these parameters, often guided by a priori knowledge provided by expert biologists or

medical professionals. Whilst such approach will provide an excellent starting point for analyzing

complex intravital image data, ultimately we will need faster methods for automated
characterization and more intelligent tools for unbiased analysis that may also reveal hidden

correlations amongst the track- and shape-describing parameters.

Here we propose the use of Discrete Fourier Transform (DFT) applied on multiple-tl y 3t S  ONZR a
sections of cells prepared automatically by a set of ImageJ/Fiji macros.

We find that the first 10 DFT parameters (FOcF9) are sufficient to describe even the complex shape

of microglia in the healthy or cancerous tissue of the mouse brain, or that of the macrophages in the

Y2dzaS 3Jdzi dzy RSNJ LIKeaAz2ft23A0Ft 2NJ LI GK2f 2340 f
microscopy. After normalizing the DFT components (using the amplitude FESQRT{Re(Fi)2+Im(Fi)2})

so that they are independent of the cell size (by dividing Fi (i={2..9}) by F1), we were able to find

clusters in the Fourier parameter space by using methods of Artificial Intelligence (Al), e.g.

{ St FnhNBIYATAYy3 al LA o6{haoo

These Al methods have also been successfully applied here to identify correlated cell tracks by

training SVMs as well as SOMs on a selected group of cell tracking parameters.

LY Y2NB O2YLX SE écessdrpidorder toprmvide aflequate séplardtion of track
IANRPdzZLIAT K26SOSNE F2NJ GAadzZ f AT FGAZ2Y LlzN1J2asSa (K
comprehension easier for the observer. We further propose that such automated and unbiased

methods may be used as part of the design of intelligent microscopes, where the actual flow of
SELINAYSyGa OFly o068 O2yiliAayddtteée | R2adzaiSR ol aSR
FYR nmn5 AYIF3S adGrolao
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| mage Data management and visualization

The Open Microscopy Environment: Open Image Informatics for the Life and
Biomedical Sciences

Jason R. Swedldwand the OME Consortitim
Centre for Gene Regulation & Expression, University of Dundee, D8od#éand, UK
“http://www.openmicroscopy.org/site/about/whame

Despite significant advances in biological imaging and analysis, major informatics challenges remain
unsolved: file formats are proprietary, storage and analysis facilities are lacking, as are standards for
sharing image data and results. The Open Microscopy Environment (OME) [1] is an open-source
software framework developed to address these challenges. OME has three componentst an open
data model for biological imaging: OME data model; standardised file formats (OME-TIFF) and
software libraries for file conversion (Bio-Formats [2]); and a software platform for image data
management and analysis (OMERO [3]).

The Java-based OMERO client-server platform [3] comprises an image metadata store, an image
repository, visualization and analysis by remote access, enabling sharing and publishing of image
RFEGF ® h a9 whsélaarchiteBtiReSHas enabled its extension into a range of imaging
domains, including light and electron microscopy, high content screening and recently into
applications using non-image data from clinical and genomic studies [4]

Our current version, OMERO-5 improves support for large datasets and reads images directly from
their original file format, allowing access by third party software.

OMERO and Bio-C2 NI G & NMzy GKS W/ . 51 &I 4ine Signdifddimagp 8 = K ¢
publishing system and several other institutional image data repositories (e.g. [6], [7]).

[1] http://openmicroscopy.org

[2] http://openmicroscopy.org/site/products/bio-formats
[3] http://openmicroscopy.org/site/products/omero

[4] http://www.openmicroscopy.org/site/products/partner
[5] http://jcb-dataviewer.rupress.org/

[6] http://odr.stowers.org

[7] http://emdatabank.org/
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Cytomine for data scientists and image analysis software developers

R.Maréé” L. Rollus B. Stéveris G. Louppe J:-M. Begor, R. Vandaele L.Wehenkél
! Systems and Modeling, Dept. EE&CS & ®R&karch, University of Liége, Belgium
?Quantitative Image Analysis Unit, Institut Pasteur, France

Cytomine (http://www.cytomine.be/) is a rich internet application for remote visualization of
highresolution bioimages (a la Google Maps), collaborative and semantic annotation of regions of
interest using user-defined ontologies [Marée et al., Diagnostic Pathology 2013], and
semiautomated image analysis using machine learning, web services, and proofreading [Marée et
al., ISBI 2014].

In this talk, we will first present latest applications of the software as it is now being actively used by
a dozen of research groups (more than 15000 images are stored and annotated by tens of users) in
several application domains as illustrated below.

Then we will describe our latest developments to allow data scientists and image analysis software
developers to use and extend the platform in various ways. In particular we will first show how to
import/export data through our HTTP based RESTful API which ensures interoperability. We will also
show how to integrate novel modules and third-party softwares/algorithms by leveraging web
communication mechanisms and database software templates.

Cytomine will be available under an open-source software license early 2015.

Acknowledgments
Cytomine (2010-...) is funded by Wallonia research grants n°1017072/1217606.
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openBIS Importer Toolset (0BIT)

Aaron Ponti Single Cell Unit Department of Biosystems Science and Engineering ETHZ Basel
(Switzerland)

openBIS'A & 'y SEGSYyaArof ST 2Ly a42dNDS a2Fdsl NB FNIY
and powerful information systems for data and metadata acquired in biological experiments. It

enables users to collect, integrate, share, publish data and to connect to data processing pipelines.

The openBIS Importer Toolset” (0BIT) is a tightly integrated collection of tools that allows for the
ASYAnldzi2YF GSRY aSYAmdzyadzLISNIDA&ASR NBIAAGNT GA2Y
the acquisition stations.

oBIT aims at optimizing the usage of shared acquisition machines in centralized facilities by offering

a workflow for moving annotated data from the acquisition stations into openBIS in a simple but

quick and robust way. In addition, oBIT provides an extensible framework that facilitates integrating

the registration of new classes of hardware and data types into openBIS. Indeed, one of the

strengths of oBIT/openBIS is the way it transparently allows co-registration of data from different

acquisition modalities into one, common environment. oBIT is being developed at the Department

of Biosystems Science and Engineering * of the ETH Zurich and in its current state it supports flow
cytometers, cell sorters and microscopes for the Single Cell Facility* and will in a later stage also

address the needs of the Laboratory Automation Facility®.

openBIS is developed by the Scientific Software and Data Management group (part of Scientific IT

Services®) at the ETH Zurich.

In this talk | will introduce openBIS and then the current state of oBIT.

1 http://www.cisd.ethz.ch/software/openBIS

2 http://www.scs2.net/next/index.php?id=150

3 http://www.bsse.ethz.ch

4http://www.bsse.ethz.ch/research/facilities/singlet O-§tfFt OA f A (G & PK G Y €

5 http://www.bsse.ethz.ch/research/facilities/laboratoryt | dzii 2 Yk TWIA@NE A (& K Y
6 https://www1.ethz.ch/id/about/sections/sis/index EN
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Zegami: A Platform for Image Centric Data Exploration

Stephen Taylor, Computational Biology Research Group, Weatherall Institute of Molecular Medicine,
University of Oxford
Jens Rittscher, Institute of Biomedical Engineering, University of Oxford

Enabled by automated platforms bioimaging and associated informatics is generating an
unprecedented amount of data. Sophisticated imaging techniques yield large, heterogeneous,
multidimensional data sets that need to be viewed, analysed, annotated, queried, and shared.

The resulting image data sets pose a number of challenges that are very distinct from conventional
clinical imagery in their size and abundance.

Like computational tools enabled large scale gene sequencing, there is a need for advanced
analytical tools for biological imagery in order to advance biomedical research. The key requirement
is for automated tools that characterize the phenotype of images and extract higher level
information content. Given the amount of data that is being generated we believe that there is a
growing need for open tools that enable the efficient exploration of the image space.

We are developing a platform, Zegami, which facilitates an interactive image centric exploration of
large collections of biological imaging data. Building upon the concept of the PivotViewer we
designed a system that will help users to explore complex image data sets efficiently. Users are able
to simultaneously view traditional data visualization, the corresponding descriptive statistics
simultaneously with the underlying image data. Since any type of data visualization relies on a set of
features that has been extracted from the images, we view the development of selected image
analysis algorithms to be a core component of this research programme. The resulting interface will
allow users to interactively analyse, sort, and annotate images.
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Integration of heterogeneous data sources for high content screening data
exploitation and exchange

Authors: Dmitri Voitsekhovitch, Elton Rexhepaj, Francois Prudhomme, Aurianne Lescure, Elodie
Anthony, SaralTessier, Philippe Benaroch, Jacques Camonis, Franck Perez, Jean Salamero, Perrine
PaulGilloteaux, Elaine Del Nery

High Content Screening produces large amounts of data. Images alone can go into the terabytes per
month, and other data types must also be considered (e.g. lab experiment reports). Existing
solutions may not be deemed satisfactory either because they may be proprietary, making it difficult
to extend its functionalities or because they define restrictive data models, the evolutions of which
make component maintenance difficult.

As part of France Bio-Imaging network, we are developing the Real-time Unified Bio-Imaging
Exploitation System. RUBIES uses open source tools and widely-known paradigms to create a
collaborative platform to visualise and exchange HCS data. Heterogeneous data from HCS is
analysed in real-time in order to enrich databases which are exposed through a web service
layer.RUBIES relies on the WebLab integration framework, which is based on Service Oriented
Architecture where individual components are encapsulated as web services with common
interfaces and communication protocols. It proposes a taxonomy of web service interfaces and a
Resource Description Framework (RDF)-based common data exchange format to ease service
interoperability. RDF is a web standard which represents any kind of information statements as
collections of (subject, predicate, object) triples.

RUBIES can then interoperate with other data management systems, such as iManage Curie Data
base.

Further work will include user-added annotations and exploitation of image and metadata in order
to create cell image dictionaries.
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