AbstractlD:7133Title: Evaluaion of FourVolume-basedimageRegistrationAlgorithms

ABSTRACT

Purpose: To evalude four differert, volume-baseqd autonmatic image registraton algorithms from two comnercialy
avalabletreamentplaming systemgPhilips SyntegraBrainLabBrainScan)

Methods and Materials: Philips SyntegraprovidesCrossCorrelation (CC), Local Corelation(LC) andNormalizedMutual
Information (NMI) asoptimization metrics. BrainSanappliesMutual Information (BSMI) asan optimization metric. These
algorithms wereevaluatedwith: 1) synthess imagesij.e., theimages obtained by applyingknown transformatnsto a setof
original CT images,2) CT and MR phantom images and3) CT andMR headimagesfrom 12 different patientswith brain
tumors

Results For synthesisimages the registation results were compared with known trangormation parameers and all
algorithms achievedsubmillimeter accuracyin trandation and sub-degreeaccuracyin rotation. For phantomand paient
images, theregistrationresuts werecompare with thoseprovidedby mantal registration The mean andstandarddeviation
of trandation androtaion errors for the phantomstudy were2.0+1.1 mm and1.7+1.0degeeregectively.For the 12 set of
headimagesin this study, NMI algorithm, with regstrationaccuracywithin 1.5mmandl degreeperfomedbeter thanother
algorithms (p-value 0.005). CC and BSMI performed poorly with potential errors closeto 4mm and 3 degres. We also
noticel that LC and CC agorithms weremuchlessrobust and mayfail to registerwhen largetranslationandrotation were
required

Conclusion All algoithms themseles canachievesub-voxel accuacy for CT to CT registraton of synthesisimages.For
clinical MR andCT imageregstration, theaccuracyis muchreducedprobablydueto theintensityandvoxel sizedifferences
betweenthoseimages.In addtion, NormalizedMutual Information basd modelappers to outperbrm other algorithmsfor
regstering MR and CT imagesof the brain.



