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Science case
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Low dose CT scan images for the early
detection of the Big 3:

Lung cancer

BIG 3 annual deathrate in China: 1.491.817!

COPD
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Source: Prof. M. Oudkerk
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Lung cancer biomarker

Center Of Research

Nwo 65-yo male, current smoker, 43.7 pack-years

Excellence

Baseline nodule, growth acceleration

Baseline 3-month FU 2" round 1-year FU

0 m.a.b. ‘ 3m.a.b. ‘ 12 m.a.b. ‘ 24mab.
-\~ 23 \ p R ) S — % ?
3 ~

Volume 1139 mm3

Solid pT1INOMx adenocarcinoma (stage |A). 7 y.a.b. survival
Source: Prof. M. Oudkerk
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Challenges

> CT scans come for population studies (NL, UK,

BE, CN, ...)

» 1 - 2% of participants have lung
cancer/COPD/CVD

+ Several hundred thousands of CT scans are
necessary for the required power of statistical
analysis

4 Also training machine learning algorhithms
need a large amount of data

» CT scans may not be copied to one central
database
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Approach in a nut shell

If you can’t bring the data to the researcher, you
have to bring the researcher to the data:
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CLIENT COMPUTE
REQUESTS

| YOUR ORGANIZATION
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Virtual Data Merge platform

VDM Access Point VDM Access Point VDM Access Point
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Processing units

Processing units Processing units
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VDM Access Point

Central zone

CTP
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PACS

GPU

= =
Research

PACS




Eﬁ rij ksuniversiteit Center for Information Technology
,‘%g / groningen /

Virtual Data Merge Layer

> IRODS
» integrated Rules Oriented System

» Data management middleware

4+ Open Source
» Keeps track of where the data elements of a
distributed files system are located

4 Supports remote execution of scripts
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IRODS workflow

A RENCI Data Gr/id>mpleTe data grid (zone) has

one metadata catalogue (iICAT)

RENCI, Europa Center Jj
I

iRODS Server Metadata
Catalog (iCAT)

iRODS Server

iRODS Server

'UNCA

iRODS Server

iRODS Server iRODS Server

Client asks for data — request goes to an iRODS server

* Server contactsthe iCAT-enabled server

* Information (location, access rights, etc) is
retrieved from the iCAT

« Server containingdatais signaled to send datato |
authorized client /
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Scalable Architecture

Yantai

)cessing units Processing units

Processing units
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B3WARE infrastructure use

> Quality assurance and monitoring of CT scan
equipment

> Early detection of Big-3

> Training of radiologists

> Deep learning/machine learning
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Is BAWARE a "Big Data” project?

> "Big data” is defined by:
4~ The magnitude of the dataset
4~ The complexity of the dataset

B > B3CARE covers 80,000

» The expected data volume is
around 120 Tbyte, not really
“Big”

. 4 But very complex and

A5 GigaByte disc 15 1956 therefore “Big Data”
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Future potential

> Scalable to an EU-wide or even global virtual
database

» International Association of the Study of Lung
Cancer (IASLC)

» EU position paper on preventive low dose CT
Scans for the early detection of lung cancer

»+ UG/UMCG can be the central hub

» Already concrete interest from Bulgaria and
Russia

> Approach is suitable for B3, but also for:
» DNA databases
A Gastronomic, Cerebral and other CT scans
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Project funding

Every project activity needs funding and
B3WARE has a complicated funding structure:

> The operational support will come from an
IMDI project (B3CARE, approved, CIT: k€ 300
over three years)

> Siemens Health Care will fund the development
of the infrastructure (up to € 1.000.000)
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Relevance with NREN’s

> Secure circuits
» National: SURFnet, CERNET, JANET
» Global: GEANT, TEIN

> Hosting of equipment

> Sharing of knowledge
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Questions?



