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Highlights

Minimization of Target Registration Error for minimally invasive intervention was achieved.
Usability of thin template splines to minimize Target Registration Error was presented.

Semi-automatic real time method was implemented, which integrate specially designed marker.

List of abbreviations

FLE — fiducial localization error
FRE — fiducial registration error
Ho — null hypothesis

H; — alternative hypothesis
target,,, — the estimated position of the target point
target,,, — the real position of the target point

TRE — target registration error
TRE-estim — value of TRE estimator

TRE e tps — measured value of TRE using the deformation field based on thin-plate spline
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