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Purpose

To developa robust registration algorithm for medical images emplasizing the registrationof plan
imageswith conebeamcompued tomography (CBCT) imagesfor IGRT. Our Spatial WeightedMutual
Information (SWMI) techique assigrs greaterimportance to userselectedvolume allowing medcaly

‘imporiant areago dominate the registrationprocess

MethodsandMateiials:

Mutud Information (MI) is the most popular measue of image regstration due to its robushessand
multi-modal capability However, Ml does have difficulty where organ deformatian is present We
reformulated the MI algarithm by incorporating an adapéble weight function to use selectedspatial
locations. SinceMI is definedin probabilistic space we proposeda spatid-weightedjoint probability, and
composeda Spatal Weighted Mutual Information measwe. Our image registiation software and
Graphicé User Interface (GUI) was programmed in C++ to import DICOM imagesand DICOM-RT
information andto perform imageregistration For this study, we used Gaussiarshaped spatialweights
appliedto a userdefined volume Our software allows a userto adjust the Gaussiamarameterwia the
GUI. Convergene androbugnessof our registrationmethal wasfir st testedwith a headand-neckplan
andsevenCBCT imagesets. Then,a prodate plan with nine CBCT imagesetswasanalyed. Speedof
convergace was testedby arbitrarily miss-aligning two image sets +15mm over 41 trials. We also

appliedour algorithmto fuse CT and MRI imagesets.

Resuls andDiscus$on:

Imageregistrationusng our measue corverges 10% fasterthan using Mutual Information Our study
showed image registration usng a uniform weight over an ertire volume lead to compranised target
covaage SWMI showed betteralignmentnear target area and neighboring critical organsevenwith

organdeformation. Our methal workedwell in fusing MRI to CT imagesaswell.
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