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Purpose:Thegoal of this studywasto developan image intensity-baseddiffusion registrationalgorithm that can beusedfor reliableautomatic
delineation of anatomical structureson daily CT images.The constraintof the topology preservation methodused in this algorithm ensuresthat
thetransformationsarereliable and accurate.
Method and Materi als: To achieve accurate deformable imageregistration using a diffusion-basedmethod,we proposedto incorporatethe
gradientorientationinformation into the driving force in diffusion registration. This is similar to the symmetric forcein the demonsalgorithm.
We also introducedto use the positive Jacobianconstraint, which is the fundamental requirement for topology preservation,asa guidelineto
determine thesmoothing parameterin thediffusion algorithm to ensure thata realisticregistrationcanbeachieved.Theplanningcontourswere
mapped ontothedaily CT image usingthedisplacement field after thedeformableimageregistration.Thecontourmapping serves asa validation
of the algorithm proposedin this study.The performanceof the proposedalgorithm for register3D CT images of prostateandheadandneck
cancerpatients wereevaluatedby visually assessing theagreement of theanatomical structureswith deformedcontoursin targetimage.
Results: The contours deformedwith the topologypreservation methodaremore accurate segmentationof the anatomical structures,compared
to a similar methodwithout this constraint. Thepositivity of Jacobian provideda way to evaluatetheperformanceof theregistrationandto serve
as guidancefor selectingsmoothing parameters.
Conclusion: We proposed a diffusion registrationalgorithm incorporated with the intensity gradient information and the positive Jacobian
constraint that ensuresthe transformationsto topologically preservation of anatomical structures. Comparedto demonsalgorithm, the proposed
algorithmis morecomputational efficient andaccurate,especially for prostate CT imagesregistration.
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