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Purpose: Critical elements in thevisual resolution of smallobjects areobjectsize,contrastandstatisticalnoise. Thepurposeof this
studyis to exploretherelationship betweenthelimi t of resolution, objectsizeandnoiseunderconditionsof high contrastusinga
statistical starphantom.

Method and Materials: In order to demonstratetheeffectsof photon densityandspacingon resolution, software was writtenwhich
generatesa statistical star pattern, similar in form to thestar phantoms usedto determinefocalspotsizeon x-ray machines.Initially,
the viewer seesa blackbackground on themonitor. After starting,randomlyselectedpixels arelit (representingphotons)anda
randompatternwithin a circular regionappears. As thephoton count increases, thespokesof thepatternbegingrowing out of the
randomnessfrom theedgeof the regiontowardthecenter. Theusermaystoptheprocessat anytime, displaya concentricring,and
alter its size to indicatetheperceivedlimit of resolution.

Results:As thepixels light up, thepatternappears randomandtheradiusof perceivedorderextendsall thewayto theborder. At the
limit of high density,the radius of perceivedorderis at its lower limit, dueto theresolution of themonitor. In between, however,the
radiusappearsto beinversely proportional to thenumberof lit pixels in theregion. More specifically,theproductof thenumberof
photons, theradiusof perceivedorder andtheanglebetweenthespokesof thestarphantom is a constant.This isconsistentwith the
Rosemodelof visualperception.

Conclusion: The statistical star patterndevelopedfor this projectdemonstratesandquantifies,in a continuous fashion,theeffectof
photon density andobjectsizeon resolution.


