AbstractlD:8464Title: Modulaion TransferFunctian aboveNyquistfrequency:arobust
algoiithm for theedgeimage method

Purpose: We presenta simple androbustnumertal algorithmfor the MTF cdculation
from an edge image, accurae up to frequencies (much) highe than the Nyquist
frequencygevenin the presenceof noise

Method and Materials: _The oversamplingof the edgeimageis obtained,asusual,by
postioning theedgeat a smdl angle with respet to thedetectorgrid. The angledoes not
haveto be adjustedmanually;its value is very accuratelycalculatel using a numeric
algoiithm, which does not involve recading the Edge Sprea Function (ESF)on a sub-
samping grid, andthe Fourier codficientsare subsequentlgalculaed numerically The
quality of the MTF calcuation is investigaed on a simulatedESF,in the presee of the
noisedueto the quantumnature of theradiation.

Resuls: Thenumericalalgorithmpropogdis ableto recoverthe angle betweerthe edge
and the detectorgrid with a reldive error of the order of 10°, evenfor noiseaffected
data The centerof the Line Sprea Functionis also detecte with an accurecy of the
order of 10° pixels. For low levelsof noise,the MTF was accuratdy calculatedup to
about 10 Nyquist frequencies; for high noise levels, an algorithm that avoids the
numercal differentiation by employingintegrationby parts, has beensuggestd. The
latter algorithmwas shown to provide a good estimationof the MTF up to frequencies
muchhigherthanNyquistfrequency.

Conclusions: The MTF canbe accurgely calculatedfrom an edgeimage,whentheedge
is danted with respet to the detet¢or grid. The choice of the best algorithm for
calculatingthe MTF depends on the level of noise; evenfor relatively large levds of
noisethe MTF canbeaccuraely calaulatedup to andabovethe Nyquistfrequermy.




