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Theproblemof intrafraction tumor-targetpositioning canbedividedinto two separateprocesses:(1)
estimating thereal-timetargetpositionand (2) repositioning the beamto accountfor intrafraction target
motion. Severalsolutionsexistfor both target position estimation andbeamrepositioning, howeverin
principalany method of position estimationcould beintegratedwith anymethodof beam repositioning.
Note thatbeamrepositioningcanincludemoving thetarget to align with thebeam(e.g.couchmotion),
which in thetargetreference is thesameasmovingthebeamto align with thetarget.

Thereare several commonfeaturesin targetposition estimation systems.First, thatin theabsenceof a
real-time volumetricimaging system, thetargetposition is estimatedfrom surrogatesandthusthereis
uncertainty in theposition of thetargetwith respectto thesurrogates.Second, for all but EPID-based
methodstarget position estimationis independent of the treatmentbeamand thereforecarefulquality
assuranceis required to ensuretheaccuratepositionestimation with respectto thetreatmentbeam.

Thereare alsoseveralcommon featuresof thebeamrepositioningsystems.First,controlsystemswith
secondary feedback arerequiredto ensure accurateandpreciserealtimemechanicalmotion. Second, that
thereis a delay betweenthetargetmotionandthe beamrepositioning. This delaycausesdelay-time
dependent errorswhich canbereducedwith predictionalgorithms.

Thevarious target position estimation andbeamrepositioning processeseither in development or available
for clinical usewil l bedescribedandcontrasted.

Educationalobjectives:
1. Understand the separationof thetargetposition estimation andbeamrepositioningprocesses.
2. Understand the advantagesanddisadvantagesof severalreal-timetargetposition estimation

systems.
3. Understand the advantagesanddisadvantagesof severalbeamrepositioning systems.
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