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. All projects 2022-2024
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InfraVis <-> other national initiatives
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Expertise

in visualization
including visual
analytics and Al

InfraVis Offer

Training Tools
learning from the development and
nation’s top academic curation of tools and
resources methods

Access

to premises and
laboratories



InfraVis Competency

Rapid access to
critical Visualization
& Al competence

« 60+ experts
* Faculty

e Lab administ

rators

Chalmers University

n .
Daniel Sjalie Fabio Latino Jeremy Azzopardi Joakim Bohlin Monica Billger Orfeas Eleftheriou
Application Bxpert Node Coordinator Application Expert Application Expert Director Application Expert
m
Vasilis Naserentin
Aplication Bxpert
Gothenburg University
Jonathan Westin Matteo Tomasini Tristan Bridge
Application Expert lication Expert lication Expert
KTH Royal Institute Of Technology
| ;'
'S b
Bjorn Thuresson Christopher Peters Filip Berendt Ingemar Markstrom Mario Romero
Lab Director Application Expert Node Coordinator, Application Expert National Technical Manager
Application Expert,
Ticketing System Manager
Linkdping University
Anders Kettisen Erik Junholm Erik Sundén Erik Telldén Gustav Eriksson Karljohan Lundin
Aol policati Application Expert it t ool Fedizil

Y

Lonni Besangon

Node Coordinator

LudvigMangs

Application Expert

Application Expert

&
)
A

-
l 1 AW\
Peter Sergey Ignatenko Yin He
Application Expert National Technical Manager Application Expert Application Expert, Website
Designer and Administrator

Andreas Kerren

Amilcar Soares

Node Coordinator

Application Expert

Alexandros Sopasakis Anders Follin

Application Expert Application Expert

—
Jens Nirme Joakim Eriksson
Application Expert Application Expert
e
5
Katharina Beckmann Mattias Wallergard

‘Communications Officer Application Expert

Emin Zerman Liang Zhou

Application Expert Application Expert

-
(2

N
Carl-Erik Engqvist Evelina Liliequist

Application Expert Node Coordinator

Anders Hast Carmen Medina

Distinguished University Communicator
Teacher

Linnaeus University

)

Claudio Linhares Jaume Nualart

Rafael M. Martins

Application Expert icatic t

plication Expert

Lund University

1

Carl Troein Emanuel Larsson

Node Coordinator

R~

N

Jonas Lindemann

Application Expert

3

Jonas Ahlstedt

Application Expert Application Expert

Mid Sweden University

Marten Sjostrom Roger Olsson

Node Coordinator Application Expert

Umea University

Kajsa Palm Maria Podkorytova

Application Expert Application Expert

Uppsala University

\

Ingela Nystrom Nikita Singh

Node Coordinator Application Expert

2

Giinter Alce

Application Expert

"
¢

Kajsa M Paulsson

Vicedirector

Mattis Lindmark

Application Expert

Victoria Yantseva

CDHU Research
Coordinator

Henrik Garde

Application Expert

) 4
Kalle Astrom

Application Expert



InfraVis Expertise

InfraVis expertise:
depth and breadth

Tools

Software

Methodologies

Competency Tags

2D Graphic Tools
GLSL/HLSL
OpenGL

Vulkan

GPU-Graphics

Python

Audio

Tabular

3D Animation

Real-Time Graphics

3D Motion Capture
HMD

Super Computer

Blender

HML

OpenSceneGraph

Java

Geo-Spatial

Text

3D Artist

Test

3D Printers
Hum

Workstation

D3
Inviwo

ParaView

C++
JavaScript

Ruby

Hierarchical

Video

Gaming Vis

UX Design &

Development

Camera

10T

Esri City Engine
Matlab

Unity

Chapel
Julia

Rust

Large-Scale

Interactive Graphics

Vis. Of Large Data Sets

Desktop

Mobile Device

GIS-Tools
MatplotLib

Unreal Engine
4

Fortran

Matlab

Multidimensional

Physics Simulation

Eve Tracking

Sensors

Github
Metal

Vega

Go

Pascal

Networks

Project Management

Haptics

Sound Devices



InfraVis Access

Access to visualization studios, labs,

hardware and other important resources

InfraVis  Home Projects

Labs & Infrastructure

News & Events  AboutInfraVis « Callfor Applications

‘Workshop On Elicitation
Methods

KTHRayal Institute of Techonolagy

InfraVis Is A Resource For Your

UPPMAX- Uppsala

Theatrum Visuale

KTH Royal Institute of Techanology.

your Grart

y Center For
Advanced Computational Science
Uppsala Universty

UPPMAX s Uppsaa University's resource

Please, consder

cale storage nc krow how for Hgh

CDHU-Centre For Digital
P S

spphcation
‘Support s we il it witha descrigton of
InteaViaresources supporting your

spictions, Phota credts: Tina Stafrén
Mittunershetet

CBA- Centre For Image Analysis

At Uppsala University
Uppsala University

Oigtat Humanites (OH) rfers o the

strengthenOH competence for worldleading
research and ecucation

Humlab
Unmes University

Humis b3 competence cnter atUmes

GRIDH/ ArkLab

‘Animportant misscn for ldravis = to provice.
e trining Thestrum Visual & averue
stusted at the Angstrom Laboratory which s
spociaby repared tor visualaation traning,

Visualization Studio VIC

Techanalogy

stXTHRsts

perceptialaation throughthe development of

SHFA 30 ArALah Inth s there

e graphics and visalzation of complex dits

o | ctenvicom

humarities .
30 et inchatieq
posters.

socety omertul waristations o feedback. ey tracking. and matttouch.

Wadstréms Exploranation
Laboratory

Lirkiaping University

VR Arena

Visualization Dome In Stereo

Centre,the VRaresa.

squar

top oor In

Jumiab

Here,

our "

Humarites Cukure and nformation
Tochnalagy

wor secund us Wekcome!

demands animage qualiy The visua
experience s created by st separate
Brojectors which topether pronice.

Virtual Reality Lab am Humanities Lab
Lund University Lund Uriversity Lurd University Lund University.

theMoblle
Unbversity. ssenseswith  microsiructure. Mostaften these Facultesfor Humanties and Theclogy, bt

bothurvverstes nd comparies,

el it
convining.

foraghenprotiem

-\
CIPA LBIC LUNARC
Lund University Lund Uriversity Lord University
LLHPA, prevously CIPA, :
™ v The
Analyee. image al
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ina cros disciinary nd nternational
emironment.



InfraVis at Lund
University

InfraVis

Virtual Reality Laboratory,
Department of Design Sciences
LTH LUND

UNIVERSITY

/ Gintavis
Humanities Lab

JOINT FACULTIES OF HUMANITIES
AND THEOLOGY

LTH

FACULTY OF
ENGINEERING

LUND

UNIVERSITY

LBIC % e Center for
o : s e o’e’s Quantification of
BIOIMAGING CENTRE L L L (=) » » uan
uLNlR/[E[;lR ‘e« "¢ 2 2 % % Imaging Data from
o0 & & & P P MAX IV
Ml &

T % L MAXIV
- : UNIVERSITY

FACULTY OF
MEDICINE

LUND

UNIVERSITY

LUND

UNIVERSITY

CIPA - Correlative
Image Processing and
Analysis

o~ N
LUNARC

Fi d by:
FACULTY - Lund Univercic
OF SCIENCE - Faculy of Science &

Faculty of Medicine
infrastructure funding

Cross Faculty Research Infrastructure

The Centre for Scientific and
Technical Computing at Lund

University

LTH

FACULTY OF
ENGINEERING

LUND

UNIVERSITY

AT Lund
Positioning Lab
MathCMVL

An open network for research,
education and innovation in the area
of artificial intelligence at Lund
University

@i nfraVis



Selected InfraVis experts
relevant for MAX IV
collaboration projects

@nfraws MAX



Researcher, PhD, Expert in Synchrotron X-ray and
Neutron Imaging

The Faculty of Medicine, Lund University

contact: emanuel.larsson@med.lu.se

Coordinator/Application expert for CIPA

Node Coordinator/Application Expert at InfraVis
Infrastructure Ambassador for HALRIC

Co Director of LINXS Institute of Advanced Neutron and X-ray
Science for Life Science

Research fellow at QIM - Center for Quantification of Imaging
Data from MAX IV

Former Visiting Researcher at ForMAX beamline, MAX IV
Synchrotron

Former Senior Scientist, X-ray and Neutron Imaging, RISE
Former Post Doc, PO5 beamline, Petra Ill, DESY Synchrotron,
Hamburg, Germany

Former PhD student, SYRMEP Beamline, Elettra Synchrotron,
Trieste, Italy & Linkdping University, Sweden

Eletira Sincrotrone Trieste SE

2\
@\
O\

Docent, PhD, Associate Professor, Mathematics
LTH, Lund University
contact: alexandros.sopasakis@math.lth.se

 Mathematical Computer Vision and

Machine Learning group
« Compute Board Member
@Infraws

Alexandros Sopasakis

CIPA

UNIVERSITY

Docent, PhD, Researcher, Computational Biology

generalist 7
@InfraVis

CEC, Faculty of Science, Lund University
CIPA

contact: carl.troein@cec.lu.se

2D spectroscopy algorithms/software
Biological systems and networks
Modeling and machine learning

LUND

UNIVERSITY

Jonas Ahlstedt, PhD, Assistant Researcher,
Medical visualization expert

The Faculty of Medicine, Lund University
contact: jonas.ahlstedt@med.lu.se

CIPA @infraws

LBIC

2
Lu N D BIOIMAGING CENTRE
UNIVERSITY

|.' a &=

!

* Virtual Reality
e Scientific Rendering
Jonas Ahlstedt .  ce|| quantification

Joakim Bohlin, PhD, Digital Research Engineer
Department of Physics, Chalmers University of Technology
contact: joakim.bohlin@chalmers.se

* Web-based interactive 3D visualisation
* Self-assembly simulation, molecular dynamics

Joakim Bohlin * Scientific software development
@nfraws

Fsl

UNIVERSITY OF

CHALMERS
UNIYERSITY OF TECHROLOOY

OXFORD



mailto:emanuel.larsson@maxiv.lu.se
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mailto:joakim.bohlin@chalmers.se

Examples of visualization
projects
connected to MAX |V or other
synchrotron light sources

InfraVis AX




Machine Learning-based segmentation of X-ray tomographic images

Segmenting Glomeruli
&= and other structures
| from tomography

Morphological features (green)
for quantification and
cancer Detection

Work with Anja Schmidt-Christensen

' Faculty of Medicine, Lund University

Emanuel Larsson

CIPA @infroVis

Segmenting Beta-glucan in the cell layer in oat seeds

Work with Mats Hansson, Faculty of Science, Lund
University and Nick Srvjovski
Lund University & Oatly, Lund, Sweden

Work with Martin Bech, Faculty of Science,

Lund University




Machine learning-based segmentation of microfossils scanned with synchrotron x-ray microtomography

SPrinsi 8

SWLEIL

SYNCHROTRON

F§.

‘.af*

ﬁ

Jonas Ahlstedt

Alexandros Sopasakis Emanuel Larsson

@InfraVis

Work with Helena Filipsson, Lund University




el Designing user-friendly GUI:s (Graphical User
Interfaces) for image processing and analysis

B Q Exhalev1.01 =i \B %
File Hel,
Carl Troein Emanuel Larsson S
Data selection | Color transformation = Image composition
&% 4 /home/carl/FTIR/exhale/lung_samples_elements_000008.h5::/lung_samples_000008/plotselect/Cl_K
L Loa’d’ CorreCt & ’\jar;elung_samples,elements_OO( )‘ + X2eo v @dh GRS —-
b " " = Iung_:arT\pIes_OOOOOS /lung_samples_000008/plotselect/Cl 89.05469
compine Images g o Sy —-
plotselect
. m Ar K 200 4 y 80
o Qt GUI with oy Sl
Silx widgets =
W CuK 200 | B8
. m Fe K
« Tailored to il
m Ni K
the needs of - g
m S K
NanoMAX users -
- Axis selection
: zrfL Dimension0 'y ~
| Ti K . )
EXHALE Efficient X-ray Hub Aiding Lung Explorations HI pimension ! (x ~
https://www.vinnova.se/en/p/exhale--efficient-x-ray- = 7| @HOFs Mcurve [N

hub-aiding-lung-explorations/

VINNOVA

Sweden's Innovation Agency

200

100

o MAXITV gy @naMar ————=——= ==
LUND \ 4 labs

UNIVERSITY


https://www.vinnova.se/en/p/exhale--efficient-x-ray-hub-aiding-lung-explorations/
https://www.vinnova.se/en/p/exhale--efficient-x-ray-hub-aiding-lung-explorations/

Backend development and design of user-friendly
GUI:s for tomographic reconstruction

Fi

Re:Constructor (on b-danmax-controlroom-cc-1)

le

Load data  Normalize and crop ~ Sinogram  Center of rotation ~ Phase retrieval =~ Reconstruction ~ Current parameters  Visualize {external)

Center of rotation Theta values

Select algorithm v padding v -log(l) ® Use recorded theta from file
find_center_pc + | [Find automatically| |90.0 calculate theta from start/end of the scan
From:
tolerance (sub-px) | 0.1 rotc_guess |
To:

preview single slice (corresponds to step size of 0.25 deg)

Reference slice height 63
Reconstruct in a range
From: 88  |To: 92  |Step(px) |01 ~ Go 89.6 use this
E . = Region for total variance calculation
Nk X220 EQD BHRE —-
Top K182
6:56e-02  gottom 55
0.05 Left 0
Right 182
7 1 = {m |
Al X|Xilv (8@ b & B -
0.00
134.5 1
0.05
134.0
"9.66e-02
X: 243.8267 Y: 166.8835 Data: - Dims: 183x183 133.5 4
A4+ X700 dvi & GBEw —-
6560-02 7 1330
0.05
132.5 1
132.0 4
1315 T T T T T T T
88.0 885 890 895 9.0 95 910 915 9.0

LIRS SIS

X

LUND

Former Visiting
Researcher at ForMAX
beamline, MAX IV
Synchrotron, Sept. 2022
to Sept. 2023

Emanuel Larsson

Collaboration between:
- QIM

- DanMAX beamline

- ForMAX beamline

UNIVERSITY
i Vgrying Center-of-Rotation . Cropped
@
(]
1000
i} >
Phase-
. 2000
retrieved
0 1000 2000 0 1000 2000
X X
Total variation Line Profile
100.0 - 0.0004 -

5 g

o

8 995- g

g % 0.0002 -

> 99.0 3

£ 3 0.0000 -
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~ Explori
InfraVis
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UNIVERSITY

Emanuel Larsson Jonas Ahlstedt
e V%12
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https://doi.org/10.1107/S1600577514021730
https://doi.org/10.1107/S1600577514021730

Infravis  Visualizing proteins in the VR-world  ANAX TV

RCSB PDB  Deposit ~ Search ~ Visualize ~ Analyze ~ Download ~ Leam ~ About ~ Documentation ~ Careers COVID-19 MyPDB ~ Contactus |
- - 220,472 Siructures from the PDB
_r-) D r—'; B ~3DStuctures @ Enter search t Entry ID equence Include CSM @
FROTEIN DATA BANK [5) 1,068,577 Computed Stucture
Models (CSM) T 3

T SPDEB 2onckcon SNAKB e ©PDB-Dev

Structure Summary Structure Annotations Experiment Sequence Genome Ligands Versions

T
< B 2VXN

E65Q-TIM with at0.82 A

PDB DO: https://do.org/10.2210/pdb2VXN/pdb

Classification: ISOMERASE
Organism(s)
Expression
Mutation(s):

Deposited: 2008-07-08 Released: 2009-07-14
Deposition Author(s): Alahuhta, M., Wierenga, ALK

Experimental Data Snapshot wwPDB Validation @ © 30 Report  Full Report
Method: X-RAY DIFFRACTION Metric
Resolution: 0.82 A
R-Value Free: 0.103
R-Value Observed: 0,092

Percentile Ranks Value

111

PDB files from the PDB-bank or BioMAX
beamline can be loaded directly.

Swati Aggarwal

CHALMERS

InfraVis

Joakim Bohlin

https://akodiat.github.io/vrMaxIV/



https://akodiat.github.io/vrMaxIV/

Producing And Rendering A 3D Mesh Of Cassida Viridis - Green Tortoise Beetle

Author: Filip Berendt 2024-05-02

InfraVis User InfraVis Application Expert

Giuseppe Bianco (LU), Maja Tarka (LU) Filip Berendt (KTH), Ingemar Markstrém
(KTH), Emanuel Larsson (LU)

InfraVis Node Coordinator

Mario Romero Vega

Tools & Skills Keywords

3D modeling, X-ray Microtomography, Biology, mCT, Scan, Cassida, Viridis, 3D,
Blender, De-noising, Inviwo, Surface Tortoise, Beetle, Lund, University _—

Image Sta...me Source

Extraction ) Image Stack Volume Source 1(

Volume Subset
Volume Subset CPU q

Volume Subsample
Volume Subsample CPU

InfraVis | . -

Volume Low Pass
D Volume Low Pass GL <

Surface Extraction
. Surface Extraction CPU ¢

[ 7

Emanuel Larsson

[V}
Volume Bounding Box e Mesh Seque...t Seledor
D Volume Bounding Box D Mech Seque...t Selector CPU

n n
\ ]

I o

® [V}

Mesh Export Mesh Renderer

D Mesh Export CPU d D Mesh Renderer GL d

. . - . LN ol %G ﬂﬁ T i )
Free configurable visualizations for scientific data. SR LUND —{—»E:::::GL K




Hackathon:

(11}
SynchroMage: 3D R InfraVis - b
. - o . . The National Research Infrastructure For Data Visualization
To.m°g.r° p.hy a nd : eee .. : : : : VIs u a I Iza' I o n InfraVis helps you visualize research data fromany scientific domain and gives you access to state-of -the-art visualization competence, support.
Visualisation for support of X-r ay ashaaEaR

Earth's Hidden
Treasures -
Environment and
Climate theme

and Neutron
imaging datasets -
Heritage Science
Theme

RECORDING

Tuesday, 22 October 2024,

09:00 CET — Learn how Swedish users can obtain help with scientific visualization of X-

Wednesday, 23 October 2024, A : e A

1700 CET Tuesday, 31 October 2023 ray or Neutron imaging datasets through InfraVis — a new Swedish
14:00 — 15:00 CET National Research Infrastructure For Data Visualization!

LINXS

19 Scheelevagen, Lund, Skane lan, Google Calendar - ICS The seminar is organised by the Visualisation working group within the

223 63, Sweden/{map) Heritage Science Theme, but is open for anyone who is interested in

Google Calendar - ICS visualization sunnort of tomoaranhic datasets.

InfraVis

Workshop: Human

Perception and

Advanced

Visualization of 3D

Medical Imaging
Data - LINXS

3 partner event

3
Stote-obthe At VeuslatonSyput

@ Infravis =3 Baldet ﬁ
SOy g | :l -

Thursday, 29 February 2024

12:30 — 16:30 CET Welcome to this interactive workshop that aims to guide researchers in

crafting impactful visualizations that enhance comprehension and
Google Calendar - ICS CIPA communication of complex findings.

Correlative Image Processing and Analysis

=
:. .: : 0.0.0 \\ g (1] ﬁ\oe-g:::d:rylumon
LT @oravis Gz ©OLINXS HAREE)  interes HllxE




IS

InfraV




	Slide 1
	Slide 2: All projects 2022-2024
	Slide 3
	Slide 4: Offer
	Slide 5: Competency
	Slide 6: Expertise
	Slide 7: Access
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Designing user-friendly GUI:s (Graphical User Interfaces) for image processing and analysis
	Slide 15: Backend development and design of user-friendly GUI:s for tomographic reconstruction
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

