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• What has been done in the literature:
– Separate smoothing filters for tangential and 

perpendicular motion vectors1

– Automated segmentation of a 3D lung border volume
(motion mask) and application to patient data2

– Adaptive bilateral filter smoothing3

– Application to CBCT data4

• Our proposal:
– Couple a bilateral filter regularization with a MoCo algorithm.

– Apply the SLM filter to MoCo of very sparse CBCT data.

Prior Art on Sliding Lung Motion (SLM)

1 Pace et al.: Deformable Image Registration Of Sliding Organs Using Anisotropic Diffusive Regularization, Proc IEEE Int Symp Biomed Imaging, 2011
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• Generate a prior image representing lung and non-
lung regions.

• The prior image incorporates knowledge of the
organ‘s motion behaviour.

• Use the prior image to guide the MVF-regularizing 
filter step:

SLM Filter

gray-value difference
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Euclidean
distance
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• Tangential motion transfer at the organ border

• Perpendicular motion transfer at the organ border

Gaussian SLM Filter

Gaussian SLM Filter

Tangential vs. Perpendicular Filtering
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Simulated Data
Realistic Situation: Images with Streak Artifacts
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Patient Data
4D MoCo with SLM Filter for MVFs 
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SLM: sliding lung motion
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4D MoCo with SLM Filter for MVFs 
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Conclusions

• The SLM filter allows for the suppression of non-
physiological bone motion.

• Streak artifact-induced motion in potentially static 
regions cannot be reduced without further prior 
knowledge.
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