AbstractlD:4409Title: Image ScienceandCAD: In Pursuitof a FundanentalTheoreical Basis
for CAD Development

Computer-aideddiagnosiss still avery immaturefield, with very little theoreical
framewok uponwhichit is based. Thisis amajorlimitation in bothdevelopingsystens andin
evduatingthemin ameaningfulway. It is clearthatin thefuture CAD will play agreaterrolein
radiology, bothasse®ndary reade and as a primaryreader. The currentclinical implementaion
of CAD is assecondealer to radiologists. Thiswill shiftto CAD beingusedby a physcian
assistantandCAD asthe primary reader andtheradiologistasthe seconaryreader. Ultimately,
CAD will betheonly reade, at leastfor asubsebf case.

However, to increasehe devdopmentandadoptian of new CAD systens, thefield neeals
abetterfundamendl foundation. This foundaion will comefrom severalaress. First,aswe
gainabetterunderstandingf humanobserverswe canuse this informationnot only to develop
more accurateCAD algorithms, but alsoimportantly,to designCAD systemghatcanbe
integratednto theradiologists’workflow morefully. Secondmodelsof CAD technique need
to bedewloped. In andogy to modding ideal observerandhuman observersmuchcanbe
gainedfrom modelng CAD schenes. Third, athoroughunderstandingf theinteraction
betweertheimageandthe CAD techniqueis needed.For examplejf theshapeof the NEQ
curve of theimage receptorchanges, canwe predicthow the performancef the CAD technque
will change.

Medicalimagng technologyis rapidly changing. The current paradgm for developing
CAD systens — try differenttechniqueson hundredsf images- cannotkeeppacewith these
changes especiallyasnew imaging systemsaredevelopedwhereclinical imagesarescarce.
Our goalshouldbeto devdop thefield to the stagewhereit will be possibleto modelthe
imagingsystem’schamladeristicsandthen,guidedby modelsof humanobserveiperformance,
selectfrom anarrayof image processing,artificial intelligenceandpaternreagnition
techniqesagroupof techniqueghatwil | producethe optimumCAD system.

Thistalk will presentny vision for thefuture of CAD and whatis necessaryfor thefield to
makerapid progress.

EduationalObjectives:
1. Discussfuturerolesof CAD asbothasecondarandthe primary reader

2. Explainthefundamaetd limitationsof CAD development.
3. Discussonepossble appro&hto overcomirg thelimitationsin thefuture.



