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Purpose: Numerousmodels exist that relate the parameters of an imagingsystemto the imagequality. Unfortunately,very littl e is
known about the relation between the parametersof an imagingmodality andthe correspondingtargetingprecision which is of key
importancein manyimage-guidedprocedures.Thepurposeof this study is to exploretherelationbetweenimagingparameters andthe
geometric precision that can be achieved, and to showthat such relations can be exploited in a framework in which the geometric
objectives of a therapy can be used as feedback to drive the parameters of an imagingsystemand the associated therapywithin
constraints.

Method and Materials: The task of localizing a spherethat is subject to respiratory motion andimagedunder X-ray fluoroscopyis
considered. Two casesare considered: (i)a systemthat modulates the temporalsamplingfrequencyusing feedback of uncertainty
while trackingthe spherein order to maintain a specified maximum spatial uncertainty while minimizing exposure, and(ii)a system
that modulates the tube current in order to maintainthe localizationuncertaintywithin the specified level as the spheretraversesa
noisefield. Theperformance of theproposedsystemis contrasted with a similar systemthatdoesnot employfeedbackof uncertainty.

Results: It is observedthata relationexists betweenthe localization uncertainty andthe imagingparametersconsidered,namely,the
temporal sampling frequency and the tubecurrent. The useof uncertainty as feedback allows tradeoffs betweentargeting precision
andimagingparametersto becontrolled.

Conclusion: The proposed frameworkcan:(i)automatically maintain thegeometric objectivesof the therapywheneverpossibleand
report to the operatorwhen theseobjectivescannotbe achieved, (ii )optimize the system parametersby dynamicallyassigning them
basedon feedbackof performance,and (iii )reduce thelevel of humanintervention requiredto carryout thetherapy.


