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A discussion on the DQE measurement of X-ray detectors for dynamic
imaging with image lag

NISHIKI Masayuki and IINUMA Kazuhiro
Abstract

The measurement procedure of the detective quantum efficiency (DQE) for detectors used in dynamic
imaging is standardized in IEC62220-1-3. In this standard, a method for precisely evaluating the effect of
image lag is described in order to prevent the lag from affecting DQE measurement results. In this method,
however, it is implicitly assumed that the temporal noise variance is exactly the same as the spatial noise
variance, which has not been proved yet. In this paper, to prove the assumption is valid, we introduced two
conditions that the concerned detector be (1) stationary in the time domain and (2) uniform in the spatial
domain, both being satisfied in practical X-ray detectors and in environment under which those detectors are
used. First we proved theoretically in terms of equations, then confirmed experimentally by computer
simulation within the limit of experimental error 0.4 %, that the assumption is valid under the above two
conditions.
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