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Purpose: Numerousmodss exist that relak the parametes of animagingsystemto the imagequality. Unfortunately, very littl e is
known about the relation between the paraneters of animagingmodality and the correspondingtargetingprecison which is of key
importancein manyimageguidedprocedues.The purposeof this study is to exploretherelationbetweenmagingpammeters andthe
geometic precison that canbe achieved, andto showthat such relatons canbe exploited in a framewoik in which the geometric
objectves of a theragy can be used as feedbak to drive the parametrs of an imaging systemand the assocated therapywithin
constraints

Method and Materials: Thetask of localizing a spherethatis subjgctto respirabry motion andimagedunder X-ray fluoroscopyis
consideed. Two casesare consideed: (i)a systemthat modulates the temporalsamplingfrequencyusing feedlack of uncetainty
while trackingthe sprerein orde to maintain a specified maximum spatal uncetainty while minimizing exposure and (ii) a system
that modulaes the tube curentin order to maintainthe localizationuncertaintywithin the specified level asthe spheretraversesa
noisefield. Theperformane of the proposedsystemis contrased with a similar systemthatdoesnot employfeedbackof uncertainy.

Results: It is observedhata relation exists betweenthe localization uncertiinty andthe imagingparametergonsiderednamely,the
tempaa sanpling frequency andthe tube current The useof uncertainy asfeedlack allows tradeffs betweentargeing precision
andimaging paranetersto be controled.

Conclusion: The propose frameworkcan: (i)autoratcally maintain the geometic objectivesof the therapywhenevemossibleand
report to the operatorwhen theseobjectives cannotbe achieved (ii Joptimize the sysem parameterdy dynamicallyassgning them
basedbn feedbackof pefformance,and (iii )redue thelevel of humaninterventon requredto carryout thetherapy.



