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Purpose: To improve the performanceof the automatic detection of landmarks, usedfor 3-D deformablemodel initialization, for
automaticcontouringof the headandneck regionin radiation treatment planning.Methods and Materials: An automatic landmark
detection methodhaspreviously been reportedby our group. The methodusesprincipal componentanalysis(PCA) of landmark
distributionsand 10 nonlinearly registeredpatientdatasetsto generatea patient atlas. A controlled randomsearchalgorithm (CRS)
seeks the optimal transformation betweentheatlasandthepatientdatasetto becontoured.Theoptimal transformationparametersare
thenused to propagatetheatlaslandmarks to thepatientdataset. In this work, we proposeanimprovedlandmarkdetection methodby
optimizing the impact of various parameterson the performance of our methodand presentthe results.The parametersinvolved
include varying the number of eigenmodes, increasing the number of landmarksusedfor nonlinear registration of the atlasdatasets,
and reducing the constraints imposedby principal componentanalysis(PCA), by allowing a locally unconstrainedsearchfor each
landmark.Results:Themethodhasbeenvalidatedusing10 atlases,each testedon 10 datasets not includedin theatlas. Optimization
of our automatic landmark identification parametersfor the 7 landmarksidentified ashavingthepoorest performance, led to a mean
rms-distanceto ground truth of 11.2± 1.5 mm (range:7.7 – 18.2mm), an improvementof 5.9 mm (30%) compared with previously
reportedresults.Conclusion: We optimizedthe impact of 14 parameterson theperformanceof automaticlandmark identification.As
a result, we have reducedthe mean rms-distance to ground truth by 5.9 mm. Improved model initialization through optimized
landmarkdetection,will result in more robust model adaptation and thereby improved automated contouringof the organs at risk.
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