'Y

Daniel C. Alexander

Centre for Medical Image Computing (CMIC)

@ CMIC

Centre for Medical Image Computing

Dept. Computer Science
UCL



CMIC Est. 2005 defines cutting edge medical image computing to drive

21st century diagnostic, prognostic, and interventional systems.
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DTI Anisotropy Maps

Sotiropoulos NIMG 2013
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Method: patch regression #
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Global linear regression:

P,=XP,

Non-linear regression: random forest.
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Original Linear interp.. |IQT-GL (HCP) |IQT-RF (Lifespan)
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Super-resolution

1.25mm isotropic (Original) 0.63mm isotropic (IQTx2) 0.31mm isotropic (IQTx4)
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Tractography =
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Original

Linear
Interpolation

Random Forest

Regression

Acquired at
1.25mm
resolution

Acquired at
2.5mm
resolution and
upsampled to
1.25mm
resolution

Alexander
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Bayesian IQT and deep learning mucl_
Tanno MICCAI HR CNN IQT—RF Llnear Int.

2016, 2017
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Low to high field

Lin ISMRM 2021
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IQT-Nigeria project

Lin et al MICCAI-MLMIR
2019

e 18-year-old epilepsy patient
‘. | /‘ﬁ with hippocampal sclerosis
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LF - simulated LF - enhanced HF - reference
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IQT-Nigeria project

Lin et al MICCAI-MLMIR
2019

e

= __ 10-year-old epilepsy
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Clinical evaluation

Figini ISMRM 2022.
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SynthSR

Iglesias NIMG 2021

Example 1: Example 2: Example 3:
6 mm axial FLAIR 5 mm sagittal TSE-T1 4 mm coronal T2
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Hyperfine SynthSR th

IQT-enhanced

Original Hyperfine

SynthSR: Iglesias NIMG 2021



NODDI reconstruction

Input: b=1000s/mm?2 DTI

DTI from b=1000s/mm?2 shell

Train forest using 8 data sets
and 8 trees.
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MR-histology
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