
AbstractID: 8862 Title: Investigation of the relationship between the contrast-detail figure
of merit IQFinv and three characteristic parameters of the contrast-detail curve.

Purpose: To investigate therelationship betweenthefigure of merit IQFinv thatis estimatedby theCDRAD Analyzersoftwareasan
overalldescriptor of thecontrast-detail characteristics of a radiographic image of theCDRAD phantom,andthefitted contrast-detail
curveparameters: limiti ng objectsize(objectdiameterbelow which thethreshold contrastmustbeincreasedby more thana pre-set
valuefor theobjectto bedetectable), limiti ng thresholdcontrast(thethreshold contrastof thelimiting object size),andlargeobject
thresholdcontrast(thethreshold contrast of theobjectwith thelargestdiameter).

Method and Materials: We analyzed CDRAD phantom imagesacquiredwith four different digital radiographicdetectorsusing x-
ray beamswith HVL of 7.1 and 10.2mm Al for each detector, andfive different radiographicexposuresfor eachbeamquality.The
IQFinv anda scatterplot of thecontrast-detail curveweregeneratedfor eachimage.Theseplotswherebest-fit tedwith S functions,
andthecontrast-detailcurve parametersweredeterminedfrom thesefunctions.

Results: For a largerangeof IQFinv (i.e. ~7 to ~2) thelimi ting object sizeandthelimiting threshold contrastgenerally increase(in
this case, from ~0.5to ~1.4mm and~0.1 to ~0.7% respectively) asIQFinv decreases.For smaller rangesof theIQFinv (i.e. 6.0-8.0 or
3.0-5.0)this relationshipfor both parametersappearssignifi cantly weaker, considering thepool of imagesfrom all four detectors.This
maybedueto theuncertaintyin theIQFinv estimate,theselection of thepre-set valuein thedetermination of thelimi ting objectsize,
andthefitting parameters of the contrast-detail curves.TherelationshipbetweenIQFinv andlargeobjectthresholdcontrast is less
pronounced.

Conclusion: IQFinv becomesa moreaccuratedescriptor/comparatorof thecontrast-detail characteristicsof digital imagingsystems
if it is combinedwith theproposedfittedcontrast-detail curveparameters.


