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Purpose: Deformable imageregistration becomes challenging in the existence of noise and/or
extrinsic objectssuchas rectumfillings or gas, and subject to failure. When the registrationis
unsatisfactory theresult needsto becorrected. For this purposewe have developedaninteractive
3D/3D deformableregistration systemthat allows usersto easily modify the registrationusing
computer inputdevices.

Method and Materials: The system uses radial basis functions to deform one of the input
volumes. Users can edit control points on threeorthogonal sectional views: selecting,moving,
adding,and removing control points. As the function status changesthe rendererupdatesthe
views real-time to feed the change back to the user. The system also has automatic local
registration features, which utilize box or maskROI based rigid body registrations to establish
correspondences of the selectedpoints.

Results: Real-time rendering is very important for interactiveediting. The editing of radial basis
functions was possible up to 125 control points without major noticeabledelay. The computer
was equipped with one 3.0GHz CPU, 2GB system memory, and an NVidia GeForce 6800
graphicsadaptor with 512MB GPU memory.

Conclusion: We havedevelopedaninteractivedeformable3D/3D image registrationsystemthat
allows editing radial basis functions interactively. We find this system is useful to correct
registration errorsafteran automaticregistrationsession.


