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Computer-aideddiagnosisis still a very immaturefield, with very little theoretical
framework uponwhich it is based. This is a majorlimitation in bothdevelopingsystems andin
evaluatingthemin a meaningfulway. It is clearthatin thefuture CAD will play a greaterrole in
radiology,bothassecondaryreader and as a primaryreader.Thecurrentclinical implementation
of CAD is assecondreader to radiologists.This will shift to CAD beingusedby a physician
assistantandCAD astheprimary reader andtheradiologistasthesecondary reader.Ultimately,
CAD will betheonly reader, at least for a subsetof cases.

However, to increasethedevelopmentandadoption of newCAD systems, thefield needs
a betterfundamental foundation. This foundation will comefrom severalareas. First,aswe
gaina betterunderstandingof humanobservers, we canuse this informationnot only to develop
more accurateCAD algorithms,but alsoimportantly,to designCAD systemsthatcanbe
integratedinto theradiologists’workflow morefully. Second,modelsof CAD techniques need
to bedeveloped. In analogy to modeling ideal observersandhuman observers,muchcanbe
gainedfrom modeling CAD schemes. Third, a thoroughunderstandingof theinteraction
betweentheimageandthe CAD techniqueis needed.For example,if theshapeof theNEQ
curve of theimage receptorchanges,canwe predicthow theperformanceof theCAD technique
wil l change.

Medicalimaging technologyis rapidlychanging.Thecurrent paradigm for developing
CAD systems – try differenttechniqueson hundredsof images– cannotkeeppacewith these
changes, especiallyasnew imaging systemsaredeveloped,whereclinical imagesarescarce.
Our goalshouldbeto develop thefield to thestagewhereit will bepossibleto modelthe
imagingsystem’scharacteristicsandthen,guidedby modelsof humanobserverperformance,
selectfrom anarrayof imageprocessing,artificial intelligenceandpatternrecognition
techniquesa groupof techniquesthatwil l producetheoptimumCAD system.

This talk will presentmy vision for thefutureof CAD and whatis necessaryfor thefield to
makerapidprogress.

EducationalObjectives:

1. Discussfuturerolesof CAD asbotha secondaryandtheprimary reader.
2. Explain thefundamental limitationsof CAD development.
3. Discussonepossible approach to overcoming thelimitationsin thefuture.


