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Purpose:

To develop a robust registration algorithm for medical images, emphasizing the registrationof plan

imageswith conebeamcomputed tomography(CBCT) imagesfor IGRT. Our Spatial WeightedMutual

Information(SWMI) technique assigns greaterimportance to user-selectedvolume, allowing medically

‘ important’ areasto dominate the registrationprocess.

MethodsandMaterials:

Mutual Information (MI) is the most popular measure of image registration due to its robustnessand

multi-modal capability. However, MI does have difficu lty where organ deformation is present. We

reformulated the MI algorithm by incorporating an adaptable weight function to user selectedspatial

locations. SinceMI is definedin probabilisticspace,we proposeda spatial-weightedjoint probability, and

composeda Spatial Weighted Mutual Information measure. Our image registration software and

Graphical User Interface (GUI) was programmed in C++ to import DICOM imagesand DICOM-RT

information, andto perform imageregistration. For this study, we usedGaussian-shapedspatialweights

appliedto a user-defined volume. Our softwareallows a user to adjust the Gaussianparametersvia the

GUI. Convergence androbustnessof our registrationmethod wasfirst testedwith a head-and-neckplan

andsevenCBCT imagesets.Then,a prostate plan with nine CBCT imagesetswasanalyzed. Speedof

convergence was testedby arbitrarily miss-aligning two image sets ±15mm over 41 trials. We also

appliedour algorithmto fuse CT and MRI imagesets.

Results andDiscussion:

Imageregistrationusing our measure converges 10% faster than using Mutual Information. Our study

showed image registration using a uniform weight over an entire volume lead to compromised target

coverage. SWMI showed betteralignmentnear target areas and neighboring critical organsevenwith

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