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Purpose: To presenta conebeamhelical imagereconstruction algorithmfor CT diagnosticimaging at dynamically variablepitches
andits optimizationin dose efficiency.

Method and Materials: The ray-wise3D weightedhelicalconebeamfil teredbackprojection (CB-FBP) algorithm is extendedto
carryout imagereconstructionat dynamically variable helicalpitch, in which thefilteringprocessis carried out in thecone-parallel
geometryalongthetangential direction of thehelicalsourcetrajectory. Consequently, thefiltering pathsarestraightlinesat
dynamically invariable pitch,but becomecurvesat dynamically variablehelical pitches. In addition,sincethepitch variation maybe
causedby either accelerationor deceleration, thefilt eringpaths canbe curvescontaining inflexions.The FORBILD head andthorax
phantomsareutilizedto evaluate theperformanceof theextended algorithm. Thedynamicalvariationrangeof normalizedhelical
pitch in theevaluationis between0.5:1 and1.5,which is quite largefrom theperspective of clinical applications.Moreover, the
optimizationin doseefficiency is studiedby evaluatingthenoisecharacteristicsat various transitionsof helicalpitches.

Results:Thephantomstudy showsthat, at a wide variationof helicalpitches,theextendedray-wise3D weightedhelicalCB-FBP
algorithm canprovidea well-balancedimagingperformanceoverreconstruction accuracy,spatial resolution andnoisecharacteristics,
while a largefield of view canbemaintained.Meanwhile, thenoiseuniformity of thepresentedalgorithmcanbeimprovedby
optimizing theray-wise3D weighting parameterswith thedynamic variation of helicalpitch during thescan.

Conclusion:Basedon theexperimental evaluation, especially its robustnessovera largevariationrangeof helicalpitches, it is
expected that theextendedray-wise3D weightedCB-FBP algorithmcanmeetthechallengesposedby advancedclinical applications,
in which helicalscanning andimagereconstructionat dynamically variablepitchesand maintenanceof noisecharacteristicsare
demanded.


