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Purpose: To improve the performanceof the aubmatc detecion of landmarks usedfor 3-D deformablemodel initialization, for
automaticcontouringof the headandneck regionin radiation treatnent planning.Methods and Materials: An autonatc landmark
detection methodhaspreviousy been reportedby our group. The methodusesprincipal componentanalysis(PCA) of landmark
distibutionsand 10 nonlinealy registeredpatientdatasetso generatea patient atlas A controlled randomsearchalgorithm (CRS)
seks the optimal transbrmaton betveenthe atlasandthe patientdataseto be contoured.The optimal transfomationparametersire
thenusel to propagatehe atlaslandmaks to the patientdat<t. In this work, we proposeanimprovedlandmarkdetection methodby
optimizing the impad of varous parameter®n the perfamance of our methodand presentthe results. The parametersnvolved
include varying the numter of eigermodes increasig the numkber of landmarksusedfor nonlinear registation of the atlasdatased,
and reducing the constrants imposedby principal componentanalysis(PCA), by allowing a locally unconstrainegearchfor each
landmark.Results: Themethod hasbeenvalidated using10 atlases gat testedon 10 dataset notincludedin theatlas Optimization
of our automatc landmak identfication parametergor the 7 landnmarksidertified ashavingthe pooreg peformane, led to a mean
rms-distanceto grourd truth of 11.2+ 1.5 mm (range:7.7 — 18.2mm), animprovemenbf 5.9 mm (30%) compaed with previously
reportedresults.Conclusion: We optimizedthe impad of 14 paraneterson the perfomanceof automatidandmak identification.As
a resut, we have reducedthe mean rmsdistan@ to ground truth by 5.9 mm. Improved model initialization through optimized
landmarkdeection,will resut in more robug model adagation and theréoy improved automagd contouringof the organs at risk.
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