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5 We propose SISMIK [1], a retrospective motion correction A Figure 1. Deep convolutional neural network to estimate head motion trajectory in k-space.

< system for k-space data that reconstructs images with fewer The input is a narrow region of k-space. Multiple instances of SISMIK trained for each spatial

m frequency band.

motion artifacts. The system is hybrid, combining artificial
intelligence with traditional algorithms to leverage the
strengths of both approaches.
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‘I.{J, §j; ) | ‘ _§'2_ (in-plane rigid-body motion). A motion trajectory with a single event is shown in red.
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A Figure 3. Summary of the proposed approach. Motion trajectory
estimated with SISMIK neural net (Fig. 1) from corrupted k-space
followed by conventional image reconstruction leveraging Fourier
theorems (Fig. 2), avoiding any “deep hallucinations” that could result
from using deep neural networks for image reconstruction.
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A Figure 4. (A) Simulated motion trajectory and corresponding reconstruction from SISMIK
estimations for two different contrasts highlighting the robustness of SISMIK to contrast variations
(model trained only on one type of contrast). (B) In vivo motion estimation and reconstruction from
SISMIK estimations.

* Deep neural network prototype trained on 600k+ simulations
capable of estimating motion trajectories in k-space without
any motion-free reference and in a relative manner.

 Robust to changes In contrasts (thanks to working in k-
space) and “hallucination-free” (conventional methods for
iImage reconstruction.

* Currently being extended for retrospective motion correction
of Turbo Spin-Echo acquisitions which are very common in
the clinical setting.

CONCLUSION

(A) Source image (B) Simulated motion (C) recon. from known _ _ _
motion parameters * Neural net architecture and simulation procedure need to be
adapted to cope with the different acquisition pattern in k-

A Figure 5. 2D Turbo Spin-Echo (TSE) motion simulation of a single motion even of 3.5 Space.
degrees in the middle of the acquisition. Due to the TSE k-space acquisition pattern, artifacts o Long-term goal' integrate SISMIK in the clinical pipe"ne
exhibit “aliasing-like” effects and blurring. (A) Source motion-free scan, (B) Motion simulation . _ _ _ _
applied to (A), (C) restored from known simulation parameters (residual artifacts remain such that radiologists can benefit directly from motion-
visible). corrected images for improved diagnosis.

SIEMENS .-, : g tioptau
=PrL Healthineers *.*° ) DE GENEVE ARy e

References: [1] O. Dabrowski et al., 2024, IEEE Transactions on Medical Imaging, doi: 10.1109/TMI.2024.3446450..
Acknowlegments: We acknowledge the resource and expertise provided by the CIBM Center for Biomedical Imaging.

- r v 1 1 ciBMcCH



	SISMIK: Search In Segmented Motion Input (in) K-space

