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Purpose: To presenta core beamhelical imagereconsruction algorithmfor CT diagnostidmaging atdynamically variablepitches
andits optimizationin dose efficiency.

Method and Materials: The ray-wise 3D weighted helical conebeamfil teredbackprojedbn (CB-FBP) algoritim is extendedto
carryout imagereconsgructionat dynamicaly variable helical pitch, in which thefiltering processs caried outin theconeparllel
geometryalongthetangental direction of thehelicalsourcetrajecory. Conseqently, thefiltering pathsarestraightlinesat
dynamicdly invariabk pitch, but becomecurvesat dynamcally variablehelcal pitches. In addition, sincethe pitch variation maybe
causedy either acceleationor decekraton, thefilt ering paths canbe curvescontaining inflexions. The FORBILD heal andthorax
phartomsareutilizedto evduate the performance of the extendel algorithm The dynamicalvariationrangeof normalizedhelical
pitchin theevaluationis beween0.5:1 and1.5,whichis guite largefrom the perspectie of clinical applicationsMoreover the
optimizationin doseefficiencyis studiedby evaluatinghe naise charateristicsat various trarsitionsof helical pitches.

Results: The phantomstudy showsthat, ata wide variation of helicalpitches,the extendeday-wise 3D weightedhelical CB-FBP
algorithm canprovidea well-balanedimagingperformanceverreconstructin accuracyspatial resoluton andnoisecharacteristics,
while alargefield of view canbe maintained. Meanwhile, the noise uniformity of the preseted algorithmcanbeimprovedby
optimizing theray-wise 3D weighting paraneterswith the dynamic variation of helicalpitch during thescan.

Conclusion: Basedon theexperimerdl evaliaion, espedally its robustnesoveralargevariationrangeof helicalpitchesit is
expected that the exterdedray-wise 3D weighted CB-FBP algorithmcan meetthe challengeposedby advancedlinical applications,
in which helicalscannng andimagereconstructiorat dynamically variablepitchesand maintenancef noisecharacteristicare
demanced.



