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Purpose: We presenta simple androbustnumerical algorithmfor the MTF calculation
from an edge image, accurate up to frequencies (much) higher than the Nyquist
frequency,evenin thepresenceof noise.
Method and Materials: The oversamplingof the edgeimageis obtained,asusual,by
positioning theedgeat a small angle with respect to thedetectorgrid. Theangledoes not
have to be adjustedmanually; its value is very accuratelycalculated using a numeric
algorithm, which does not involve recording the Edge Spread Function (ESF)on a sub-
sampling grid, andthe Fouriercoeffic ientsaresubsequentlycalculated numerically. The
quality of theMTF calculation is investigatedon a simulatedESF,in the presenceof the
noisedueto thequantumnatureof theradiation.
Results: Thenumericalalgorithmproposedis able to recovertheanglebetweentheedge
and the detectorgrid with a relative error of the order of 10-5, evenfor noise-affected
data. The centerof the Line Spread Function is also detected with an accuracy of the
order of 10-3 pixels. For low levelsof noise,the MTF was accurately calculatedup to
about 10 Nyquist frequencies; for high noise levels, an algorithm that avoids the
numerical differentiation, by employing integrationby parts,has beensuggested. The
latter algorithm was shown to provide a good estimationof the MTF up to frequencies
muchhigherthanNyquistfrequency.
Conclusions:TheMTF canbeaccurately calculatedfrom an edgeimage,whentheedge
is slanted with respect to the detector grid. The choice of the best algorithm for
calculatingthe MTF depends on the level of noise; even for relatively large levels of
noisetheMTF canbeaccurately calculatedup to andabovetheNyquistfrequency.


