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VSD & medical image analysis

> Image data

— CT, MRI, UltraSound
> Processed data

— Segmentation

— Surface model
> Models

— Statistical shape model
(population analysis)

— Biomechanical model
(subject specific analysis)
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VSD < Motivation

> Image managementdifficulties:
— No adequate image data management systems for research

— Redundant acquisition work, multiple copies / versions /
miss-handling

> Statistical shape model: Difficult to obtain relevant data
— Large amount of data required
— Preferably good quality with meta-data
— Redundant processing work

> Need to be able to store, track, find, exchange images and
processed data which contain anatomical structures
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& Aims

> Eliminate limiting factors which prevent the fast creation

— For testing and the application of medical image analysis
methods

— Of high quality statistical models
> Open access research repository

> Ultimately build a statistical human anatomy model
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> Neu I’O| maglﬂg ArCh|\/e TOOH'<|t (XNAT) Project —> Subject —>Experiment
— Patient specific, PACS like storage v
Scans/Data
> MIDAS media archiving platform User 1 s Folder —»  Files
— Cloud storage, archiving
User 2 » Folder »  Files
> VSD Research image repository —»Data object——
— Data object centric catalog )
User 1 User 2 User 3
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VSD & Architecture
> Redundant hardware & > Frameworks / Libraries

software setup — Bootstrap, jQuery, HTML, CSS,

— MS Server 2008 js (Web)

— MSIIST7.5 — ClearCanvas (DICOM)

— MSSQL 2008 — ITK /VTK (IA)

— MS.NET (MVC 4, Razr) — Statismo, HDF5 (SSM)

— SSL — REST (api)

— Sphorium WebDAV

— Fuseki (FMA ontology)
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VSD & Uploader

EXTENSIONS

FORMAT

FRAMEWORK

TYPE
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d3c

dcm
none

DICOM

ClearCaﬂlvas

; mha
hdr, img mhd, raw

Analyze Metalmage

ITK l‘ l’
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.. hdf5
nii h5
Niftii Hierarchical Data Format

‘I' Statismo ‘L

File Information
Preview images

Color Count

File Information
Preview images

Color Count

File Information

Preview images

3d Objects

RAW Images

Segmentation Images

Statistical Model
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VSD ¢ Ontology

> Foundational Model of
Anatomy

— 75,000 anatomical classes
— 450,000 class relations
> Retrieve anatomical tree

— FUSEKI server and SPARQL to
query the ontology and use
the semantics of the ontology

> Example: Lower limb
— Lower limb
— Limb
— Body
— Anatomical structure

15. Juli 2013

u

b
UNIVERSITAT
BERN

Anatomical structure

FMA:67135
Body Cardinal body part
FMA:20394 FMA:7153
% iS_a
part_of Limb
FMA:7182
IS a

Lower limb -
FMA:7184
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VSD ® Discussion
o -
— Known software components — Longerinitial development
— Fitin curriculum — Less content
— Flexibility — Not as tested
— Specific requirements — Code not shared with the
community
> Qutlook > VSD
— More content — Tailored solution for images
— REST api and statistical models
S Add|t|onal Object types —— FIeXible COﬂceptS - BRATS
(landmarks, surface model, — Lack of impressive content
FE model) (Full body scanned)
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VSD ‘& Contributors

> BFH - M. Pfahrer, N. Biedermann, R. Niklaus, V. Tomas, R. Mitra
> Statismo - PhD M. Luethi
> Forensic Institute - Prof. M. Thali, PhD L. Ebert

> NCCR - CO-ME Research Network
>  SiCAS Foundation
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VSD: www.virtualskeleton.ch
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VSD demo: vsddemo.bfh.ch/website UNIVERSITAT
BERN
@VI RTUAISKELETOM database Browse Upload MyVSD - Challenges # 4 (89) & demo@virtualskeleton.ch Logout (=

¥ Search Fitter VSD name: identifier

E Places *\/SDID
& MyData BI"OWSE/ Results *anatomical region
& MyGroups 'age
£ MyProjects 'mOda“ty

Actions « Manage selected = Display selected =
@ SharedFolders

_  VSD.Bulb_of_aorta.XX.0.0T.15.000.mha R BNi=ed e nau ] .mha . _
X Page Navigatio l \ Details =
4 Page-Top *sharing
& Page-Bottom V5D.Esophageal_artery.050Y.M.CT.10.000.dcm OL%Shi=Eed OB ecomments —
. *versions
Organizer .
eshared . VSD.Fascia_organ XXXX.0T.7.000.dcm @S ed - == *related data _
. *previews -
*collaboration P
‘personal e VSD.Fascia_organ XXXX.0T.6.000.mhd ORI SNi=md = ITF)  05.06.2013 19:32:32 —
demo =
/
VSD.Anastomosis XX.0.0T.4.000.nii O SMi=md P IET  05.06.2013 19:29:48 —
demo =
V5D.Bronchial_vein.045Y.M.CT.1.000.dcm OL%Shi=ed SOy B 05.06.2013 19:22:53

demo



http://www.virtualskeleton.ch/
http://vsddemo.bfh.ch/website

