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Purpose:

The Demons algrithm is widely usd for deformable registration of imagéesm the
same imagingnoddity by iteraively solving thegradient constraint equatioto build
pixel carespondencediween thereferene and float imges. Theagorithm itself does
notsolve the equadn compleely and it asemes that pixels move in the diréon of the
gradient, which is not treifor mostcircumstancesWe propo® amore acurate optich
flow or motion vectorcalculdgion method to improve theegistration periormance.

Method and Materials:

Fora 3D CTto-CT regstration problem, the Demnsalgorithm simply ugs thegradient
at each voxel as theéD motion vetor since one gradient consimaequation hashree
unknawvn variablesWefirst apply theLucas Kanade method to solve tlgradient
constraim equation by intuding moreneaby voxels.For some voxels rear the contours
the temporal derivatives betweéetwo images ee toolarge, caumg unrealisticlarge
motion vectors. Similato the Denons algoithm, a weighting factor is proposeahd
added to the oginal resolution ging the Luas Kanade méhod. Theperformance of
both algorithms is conpared for real mtient @ses The float image is geerated by gidly
or nontrigidly transbrming the réerence image. Thevedor field ganerated aftethe
registration is conpared to the original tangormation. Theplanning prostate CT and CT
on-rails images from the sagpatiant are registered using botimethods for comparison.
A multi-resolution stbemeis alsoapplied toovercome legevoxel shift betweenimages.

Resuls:

Using known translation, rotation aon-rigid deformation fieldsthe results fram this

study show the pragsel dgorithm quatitatively outperforms thddemons algorithm.
This isfurtherconfirmed by patient studies demotrating betteregstraion results for
the proposed atgithm.

Conclusion:

An improved Denons algoithm is investigated that mayhave agreatpotential to
improve the regstration peformance for imageguided raiationtherapy.



