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Overview

MRI can generate a variety of tissue contrasts ,
depending on the chosen pulse sequence and E image quality metric
its timing. Traditionally, these sequences are i = for example
designed manually, based on human knowl- O
edge and simplified models. Recent work, for-
mulates sequence design as a supervised 1 Llpedelty)
learning problem based either on backprop- - )
agation in a differentiable physics simulation | MR sequence ——
(MRzero) [1] or on an automatic, model-free S
optimization that runs directly on a real MR 1
scanner (MR-double-zero) [2].

Goal: Explore these methods for optimizing Q
brain tissue contrast (i.e., gray versus white >

—

. .. ) difference to target
optimization algorithm . )
\ / histogram properties

TR=134

matter) and to identify suitable cost functions acquired image
for the perspective of real scanner-based op- real MR scanner \ L
timization. or simulation
Specific tasks
e Literature review, familiarize with the e Perform numerical optimizations
MRzero and MR-double-zero framework o Proof-of-concept validation at the MR scan-
e Set up an image contrast simulation based ner
on MRzero

e Documentation and illustration of the results
o Investigate cost functions for tissue contrast
optimization
Recommended Knowledge
¢ Programming in Python

o Basics of MRI

e ideally: basics of machine learning and optimization
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