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Patterns of formation of the visibility zone by active-pulse television systems with
a significant difference in the duration of illumination pulses and exposure
of the photodetector
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A model of formation of the spatial-energy profile (SEP) of the visibility zone is proposed for the case
when the duration of the laser illumination pulses of objects is much shorter than the duration of the
strobe pulses (exposure time) of the photodetector. Analytical ex-pressions are obtained that relate
characteristic distances (points) of the SEP of the visibility zone with the durations of the laser
illumination pulses and the unregulated technical delay, as well as the parameters of the strobe pulses
at different time shapes. Numerical calcula-tions and an experiment confirmed the validity of the
obtained analytical expressions. An interpretation of the experimental results for systems with
illumination in the wavelength range of 1.57 um is given, which could not be explained on the basis
of previously used concepts. Based on the proposed model, the influence of the shape of the
illumination puls-es on the signal values in the front and tail regions of the SEP is explained by the
fact that the recorded part of the pulse duration either increases (from 0 to 100 %) or decreases
(from 100 % to 0).

Keywords: active-pulse television measuring system; visibility zone; spatial-energy profile; backlight
pulse shape; photodetector strobe pulse shape.
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