Christian Wachinger, Polina Golland,
Bruce Fischl, Martin Reuter

Robust Registration of
Multi-Modal Images

38 MGH/HST Athinoula A. Martinos III'-
: Center for Biomedical Imaging "

[ | MASSACHUSETTS Harvard-MIT
! g GENERAL HOSPITAL h Health Sciences & Technology

CSAIL

— |.Introduction N 3. Results J

« Accurate multi-modal registration is challenging Multi-modal Brain Tumor Images (T1 MPRAGE <-> T2)
due to imaging artifacts, noise, deformations

and different appearance

» Robust registration approaches are helpful by

identifying outliers and limiting their influence Calculation of

Entropy Images
« Robust estimation methods are limited to
mono-modal registration

« Contribution: robust, inverse-consistent,
multi-modal registration

» Calculation of entropy images to obtain
mono-modal representation

Automatic brain extraction Registration of full head brain tumor
(challenging, often needs images: contain additional outliers
manual refinement) due to motion from jaw and tongue
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« Registration of skull-stripped brain images.
Tumor regions and other inconsistencies (e.g el TER Gl (EEHiED (o eyl
. -9- stripped (“ground truth”) and full
1-\Entropylmages brain extraction) are detected as outliers (red), heaIZipregi(sg‘ation. Metho)ds:
i. Calculate entropy on small image patches due to different appearance in both modalities. - RR robust entropy registration
ii. Density estimation with non-parametric - Non-outlier regions drive the registration. « RR-NP with non-param. window,

windows [3] to permit reliable estimation on

small patches + FSL FLIRT mutual information
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