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Huygens Remote Manager

5.. Huygens Remote Manager vs.4 Open-Source www.huygens-rm.org
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= Multi-user access — Link to OMERO
Provide easy multi-user access to Huygens deconvolution Exchange data between HRM and OMERO
& Web-based solution @® High-throughput
Huygens Remote Manager allows easy access to Huygens Ideally suited for high-throughput deconvolution batch jobs

deconvolution via the web-browser

a @ Visualization & Coloc
“ Easy user management Peform Colocalization Analysis in batch mode,
Easily add new users, and keep track of the usage and visualize deconvolution results
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HRM queue manager & GPU acceleration

Image Processing &

Deconvolution

. Powered by Huygens Core
« Theoretical PSF

o Measured PSF

Batch jobs

. Managed by queue manager
. Each user can submit many

jobs

Multi-GPU support

« CUDA GPU acceleration

« Deconvolve jobs on multiple
GPU cards in parallel

« https://svi.nl/HuygensGPU
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Tesla P100

Titan X - Pascal
GeForce GTX Titan-X
Quadro P5000
Geforce GTX 1080
Geforce GTX 1070
Geforce GTX 980
GeForce GTX 750 Ti
GeForce GTX 650

Intel Core i5-3330
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Supports many microscope types

« Widefield « Multi-photon
« Confocal « Spinning-disk
« STED (3D) « SPIM/light-sheet

Light-sheet Raw  Deconvolved

Unique Huygens bricking:

Large 3D image Process invidual bricks
9 g ...:z”’
— NN (]
R
Split up in smaller 3D bricks~ Stitch bricks back together

« Image size is not a problem in Huygens

Leica Digital Light Sheet microscope.

u mUItl'PSF hand“ng Maximum Intensity Projection of a 3D image from mouse
. blastocyst.
« GPU deconvolution Courtesy of Dr. Marc Duque Ramirez and Dr. Ritsuya

Niwayama (Hiiragi group) and Dr. Stefan Terjung (ALMF)
from the EMBL Heidelberg, Germany.
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OMERO connection

Conventional workflow
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Your OMERO username and password
are needed for retrieving data.

Your login credentials will not be 24hpi wt GFP Lamp1
stored. ome.tif
yme
Username: | omerouser |
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~Your raw files

24hpi wt GFP lamp1 564/.../14.04.24_24hpi wt GFP Lamp1 564 m
130208_selected_ones_Aurora_B_B6.ome.tif

130208_selected ones_Aurora_B_B6.ome

BSC1 example.zvi

Bub3 C2 - 12_XY1360847581_2000_T0_C0.ome.tiff

Image6.lsm

mitosis1_100nmzstep_2048XYZ_Subset.lsm
sepd_cherryjupiter_20140211_testfile_crop.ics
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Your OMERO data

Project: OMX
Project: Demo
Project: 30Nov2012
Project: Copy and paste datasets
Project: 121120-OMX
Project: 121127-OMX
Project: 121207-OMX
Project: ImagesUsersOMX
Project: 120806-22-Blockkurs
v Dataset: 120806-Blockkurs
Image: 120806-Rotifer-10X_01-myotf_R3D_D3D.dv
Image: 120806-Rotifer-10X_01-myotf R3D_D3D_PRJ.dv
Image: 120806-Rotifer-10X_01-myotf_R3D_D3D_VOL.dv
Image: 120806-Rotifer-10X_01_R3D.dv
Image: 120806-Rotifer-10X_01_R3D_D3D.dv
Image: 120806-Rotifer-10X_01_R3D_D3D_PRJ.dv
Image: 120806-Rotifer-10X_01_R3D_PRJ.dv
Image: 120806-Rotifer-20X-0120_01_R3D_D3D.dv
» Dataset: 120822-Blockkurs-cells
» Project: Test
v Project: 130201-Mitosis
» Dataset: TestBleaching
» Project: Electron microscopy
» Project: 130205-AxioPlan2
» Project: User Data
v Project: Zebrafish retina
v Dataset: ZF adult mGlur6 Zpr1
Image: mGluR6-ZPR1_ZF-ad.lsm
Image: mGluR6-ZPR1_ZF-ad_decon.ims [mGluR6-ZPR1_ZF-
ad_decon.ims Resolution Level 1]
v Project: Colocalization
v Dataset: LSM700 coloc
Image: 121123-DAPI_CoilinFITC_HP1a594.Ism
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HRM future outlook

PROCEEDINGS
OF SCIENCE

New interface — responsive

Sergio MAFFIOLETTI®
GC3: Grid Computing Competence Center

Queue manager for clusters (gc3pie) GC3Pie: A Python framework fo high-throughput
computing

Improved OMERO import/export

PSF distiller e

University of Zurich
E-mail: riccardo.murri@gmail.com

ngn L] L] This paper present GC3Pie [7], a python library to ease the development of scalable and robust

I m a e Sta b I I I Z a tl O n Z a n d /O r tl m e High Throughput data analysis tools. Most of the current distributed computing middlewares as
well as most of the in-house grown scripts fall short in reaching the scaling and reliability factors

required by the ever growing demand of large data analysis. GC3Pie provides mechanisms to
itise the ion and the itoring of large ion of ications while, at the same

. . . time, provides simple data and i to steer the our of the ing system
in an application-centric perspective. The goal of GC3Pie is to embody the common execution and

TI I e St I tC h I n g monitorig processing part of large data analysys while moving most decision making logic to the
application level; like, for example, the reaction of certain types of failures, the validation of the

or the ing of the il driven by ication fidelity
metrics. This allows to write application specific tools that take full control of the underlying

computing and data infrastructure, as opposite of current middleware stacks that are trying to

" .
F l I S I O I l I I g I l t— S I I e et embody the full control of the execution logic thus reducing the flexibility of the entire system as

they prevent applications to define their own expected behaviour of the system.

EGI Community Forum 2012 / EMI Second Technical Conference
26-30 March, 2012
Munich, Germany

*Speaker.

® the Creative € 2 htp://pos
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Any Questions?

Authors and contributors

Original concept and implementation

Pierre Travo and Volker Backer, Montpellier RIO Imaging (CNRS). .
Patrick Schwarb, now at Imagic AG, brought the original version of HRM to the Friedrich Miescher Free H RM demo-
Institute (Basel). hrm SVi nl

Current developers

Aaron Ponti, Department of Biosystems Science and Engineering, ETH Zurich; .
Daniel Sevilla, Scientific Volume Imaging (Hilversum); More |nf0:
Niko Ehrenfeuchter, Biozentrum (Basel);

Olivier Burri, Biolmaging and Optics Platform, EPFL (Lausanne);

Torsten Stéter, Leibniz Institute for Neurobiology (Magdeburg) httpS '//SVi N I/H uygenscore

Former developers

Asheesh Gulati, Biolmaging and Optics Platform, EPFL (Lausanne);
Alessandra Griffa, Biolmaging and Optics Platform, EPFL (Lausanne);
José Vifa, Scientific Volume Imaging (Hilversum).
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Huygens GPU acceleration

Confocal dataset: 2 channels, 1445 * 1439 * 18 (X*Y*Z) pixels

Deconvolution wizar

File Options Help

Deconvolution wizard

Eile Options Help

Images

Ready

{
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Help | Reports

Select a deconvolution template.

Here you can select a deconvolution template from the
list, or manually load a deconvolution template with the
‘Load a template from file' button.

By pressing 'Execute template’, the template will be
executed and deconvolution will start.

If you wish to use a measured PSF in combination with a
particular selected template, press ‘Override PSF button.

Wizard status
i evssimias v e s sy e "

16:03:19 CEST 2015 loaded.

Using theoretical PSF, as specified in the template. =

Comparison view

Deconvolution wizard - microscopic parameters
Template selection

Select a deconvolution template from the list, or load a template manually by
clicking the "Load a template from file’ button.

Available deconvolution templates:

Confocal_HighSignal

Confocal_LowSignal

(Confocal_Normal

STED_LowSignal

STED_Normal

Widefield_neurons

Load a deconvolution template from file: Load file

Loaded template: Confocal_Normal
PSF in template: theoretical

- Override PSF from template Exec%e template

Images

| Ready

Help | Reports
Select a deconvolution template.

Here you can select a deconvolution template from the
list, or manually load a deconvolution template with the
‘Load a template from file’ button.

By pressing ‘Execute template’, the template will be
executed and deconvolution will start.

If you wish to use a measured PSF in combination with a
particular selected template, press ‘Override PSF button.

Wizard status
P S e e

16:03:19 CEST 2015 loaded

Using theoretical PSF, as specified in the template.

Comparison view

Deconvolution wizard - microscopic parameters

Template selection

Select a deconvolution template from the list, or load a template manually by

clicking the ‘Load a template from file’ button.
Available dec

Confocal_HighSignal
Confocal_LowSignal
Confocal_Normal
STED_LowsSignal
STED_Normal
Widefield_neurons

Load a deconvolution template from file:

Loaded template: Confocal_Normal
PSF in template: theoretical

= Override PSF from template

Load file

Executd¥emplate

CPU

Multiple Cores

Using CPU:

Intel Xeon E5-2667 v3
4 cores @ 3.2 GHz

CPU
Multiple Cores

GPU
Thousands of Cores

Geforce GTX Titan-X
3072 CUDA cores
12 GB video-RAM
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