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Purpose: To expand on previous development of the instrumentation-noise equivalentexposure(INEE) metric which directly
quantifies the quantum-limited performancerange of a detectorin terms of entranceexposure, by investigating spatial frequency
dependence.Method and Materials: TheINEE formalismassumesthe total noiseof anx-ray detectoris proportional to theincident
numberof quanta, with an additive term representing contributions resulting from instrumentation-noise sources. The INEE then
represents the threshold exposure below which the detector’sperformanceis no longer driven by quantumstatistics, becoming
instrumentation-noise-limited and is measuredusing output signal variance plot versusexposure, fitted to σ2=k(Exposure+INEE).
Similarly, to provide a spatial frequency dependentINEE, INEE(u,v), the two-dimensionalNPS (i.e. the varianceof imageintensity
divided amongthe various frequency components of the image)was measuredand plot as a function of exposureat eachspatial-
frequency and fi t with NPS(u,v)=k(u,v)(Exposure+INEE(u,v)). Output signal varianceand NPS were measured using 90 flat-field
images on a digital x-ray detectoraccording to IEC guidelines andusingtheRQA 5 spectrum. Results:Themeasured INEE(u,v) was
radially symmetric with thelowestINEE valuesat low spatial-frequencieswith anincreasing INEE at higherspatial-frequencies.The
frequency behavior wasdetermined to be largely dependent on the blur andscatteringof the phosphor asdescribed by the detector
MTF. Frequencyindependent INEE wasdetermined to be the weighted meanof INEE(u,v) with k(u,v), over all spatialfrequencies.
Conclusion: TheINEE metricaddressestheneedfor a direct,quantitative measure of thequantum-noise-limited exposurerangeof x-
ray detectorsby providing the threshold exposure at which thedetectorinstrumentation-noiseexceedsthequantum-noise.Frequency
dependencewasinvestigatedto provide a greater understandingof this promisingnewmetric.
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