AbstractID: 7012 Title: Towards a modality-independent image processing workstation
for digital mammography

Purpose To measurehecharacteristicurveresponsef theraw, “for processg”
digitized screenfilm anddigital detedors to variationsin incident exposurdor
mammogaphyapplicaions Conversiorandtransformaion of digital datato values
directly proportionalto exposue normalzes the outputindependentf the detector
responseo allow a “universal” workstationto renderDICOM “for presentation”images
of similar appearance

Method and Materials: Saeenfilm responsevasmeasuredoy varying tube current
undertight collimationwith a 4.5 cm plasticattenuatoin a satterfree geomeyy.
Multiple exposure®n afilm wereachievedby repositioningthe cassetteunder the
collimaedareaandremrdingtheincidentexposurevith a calibrated radigion dosimeer,
which rangedfrom ~1 mRto ~40mR over11 exposures. Film processingand
digitizationprovidedDICOM images Regionof interestanalysisonthe exposedilm
areasyieldedaverageralueasafunctionof exposureA look up table(LUT) was
constuctedby fitting the curve with athird-orderpolynomial, andscding theoutput to a
rangeof 4000.Applicationof thedigital numberto exposureLUT onthedigitizedfilms
produced‘exposurenormalized” images.A similartechniquevasusedwith a prototype
CR mammograph system to discen thedigital numberto exposire relationship using
anexponentiafit for the LUT transformto provideexposurenormalizedCR images.

Resuls: Transfornationof digitized saeen-film cdibrationimageswas achievedwith
goodfidelity; likewise, CR convesionwas achievel with excellentlinearity. Subsequet
procesingenhancemet of normdized imagesyieldedgoodappearanceatting
comparedo theoriginal “for presentationfilm andCR images.

Conclusion: Digitized mammogaphyfilms and CR mammogaphyimages trarsformed
to alinearexposurgesponsecanyield similar DICOM “for pregntation’appeaance
with independenimageprocessing importantfor longitudinalcomparison®y the
radiologist
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