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pop quiz



1980s – What’s at the heart of the Radiology 
Department?
a) Patient changing area
b) Radiologist
c) Break room
d) CT scanner
e) Film library
f) Something else ?



Case Study

Problem: MRI



...
...

why so slow?



• Patient comfort
• Image quality
• Precision
• Pediatrics
• Elderly

• Claustrophobia
• Anesthesia / sedation
• Accessibility
• Cost



How to make a picture in MRI?
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Learning for image reconstruction
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Ground Truth, 6x acceleration



Recht et al, AJR 2000

4X VarNet



Dithering



hallucinations

ResoNNanceNspin



pseudo-normalization

ATB



sampling and fractional representation of low frequency 
lines

GT 1% 6%



Clinical question dictates reconstruction need

Recht et al, AJR 2000

4X 8XClinical



VarNet FI VNGT

courtesy of Ilias Giannakopoulos, Riccardo Lattanzi
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Radmanesh, Muckley et al. Radiol Artif Intell 2022 Nov 2;4(6)



a study in SSIMilarity



is SSIM all that?

Lin et al; AJR 2020



Chen et al; ISMRM2023
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pathological differences



NYU Grossman School of Medicine26

Chen et al; ISMRM23
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GT

Chen et al; ISMRM23



knowing the unknowable?



In real life: reference
reconstruction 
error measure

similarity 
measure

How to guard against:

pseudonormalization
hallucinations
bad



Is it mere memorization?

?



Complex projector

Muckley et al; in revision Radiology AI



How to evaluate in the clinical environment??

A A’ A’’

Muckley et al; currently under review



Monte Carlo estimates of error

Muckley et al; currently under review



adaptation
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Adaptive acquisition strategies

Bakker, Muckley et al, 2022 Proceedings of ML Research
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dataset-specific equispaced



             
 “LOUPE”

Figure courtesy of Marcelo Zibetti, PhD
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enhancing your image



Learning for image reconstruction…
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Learning for acquisition strategies…



Enhancing an image
• super-resolution
• low dose to high dose
• image space de-noising
• nuisance voxels
• parameter estimation



image enhancement vs 
image reconstruction

Lin et al, JMRI 2020



DeGibbsing, denoising

Muckley MRM, 2020



Ultra-low dose gadolinium imaging

courtesy of Greg Zaharchuk, MD PhD



Parameter Estimation: Diffusion Kurtosis

Kurtosis calculation
(Tensor) Mean KurtosisDiffusion signal

DL Estimator  
Mean KurtosisPowder KurtosisDiffusion signal

courtesy of Jelle Veraart, PhD



Georg Schramm PhD

Anatomically-Guided PET reconstructions: Predicting 
the Bowsher Prior



Georg Schramm PhD



Georg Schramm PhD



Division Name or FooterGeorg Schramm PhD





sets



• Publicly available dataset for MR image reconstruction
• Hosted on AWS
• >10,000 users from >125 countries in past year
• also released tools / provided opportunities 

towards making research efficient and 
reproducible across research communities
– standardized evaluation criteria
– standaridized code
– PyTorch data loaders on Github
– hosting public leaderboard, challenges

fastMRI



Acceleration: the pace of research



end-to-end
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foundational models



Radiology as narrative



Enter Chatgpt
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Muckley et al; currently under review



Vision Transformers; are CNNs a thing of the past?

Lin et al; MIDL 2022; Proc ML Research under review


