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Prelude

“I think that if you work as a radiologist ... you’re already over the edge
of the cliff, but you haven’t yet looked down ... It’s just completely
obvious that in five years deep learning is going to do better than
radiologists. It might be ten years.”

— Geoffrey Hinton, Nov 2016

Geoffrey Hinton, Nobel prize, Oct 2024
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What’s past is prologue

MRI Data Volume per Exam [MBytes]
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Is more imaging data more information?

= Informational content of data depends on how “surprising” it is
Entropy: H(X) = — );ex p(X) log, p(x)

= Approximate information gain per exam:

= Denoise data using suitable projection

= Calculate entropy

4
= Estimate information gain as bits/pixel

— Claude Sh

'y

annon, 1948



Data volume vs information gain

CMR Data Volume per Exam [MBytes
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Data production
(2)
Radio ( » Property =
transmitter Frequency

Signal Cﬁ Radio
source o &= 7 receivers
N—

Magnetic Frequency =
field Property

Analog Subject Digital Data
(“Truth”) (“Image”)
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Data production

Noise
Artefacts Analog ! Discrete
- :
: : v : ”
Analog Subject Tissue Contrast » » Digital Data
“Truth” Function : «Image»
Organs Tissue properties Imaging specs : Image parameters
From micro to Density Spatial E Matrix size
macroscale Composition Temporal Pixel volume
Blood flow Chemical Slices
Metabolism Frames
Elasticity Window level, setting

Exogenous agent



Information encoding

Information encoding

Analog Subject » Tissue Contrast » » Digital Data
“Truth” Function «Ilmage»

e — f{(T,, T,, T;, 8B, MBF, PS, V., f,D,D*,CS,v...), (a, Tg, ATg, Tg, Ty, ¢, b, Ky ... ) }

tissue properties and function experimental parameters
from micro to macroscale



Information retrieval

Information encoding

Digital Data
«lmage»

Ty, T,, T4, 8B, MBF, PS, V,, f, D, D*,CS, v ...

\ Information retrieval




Intermezzo

Information retrieval can at best recover information encoded!

N

To add value, encode more information!

@

Deep Imaging Data Collection (DIDC)
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Deep Imaging Data Collection (DIDC)

Deep Imaging-Based Functional Digital Twinning
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Deep Imaging Data Collection (DIDC)

MRI Agora Imaging Plaza Community

SW tools +
deep data E—= =

ISMRM raw data
DICOM images, biodata
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k-space data, measurement
stack, physiology signals
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DIDC Value

Deep MR imaging stacks + physio data in 500 volunteers
= Raw k-space data + imaging data for imaging research

= Pairing of imaging data and functional digital twins for clinical research

Distribution of deep data via Imaging Plaza to support reproducible research

= Starting point for longitudinal cardiovascular imaging in a Swiss cohor
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Advanced Biophysics-Informed

MR Physics

\Digital Twinning

rediction & Virtual
Interventions &
In-silico trials

Optimal
Experimental Design

Decision Support
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