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On-Orbit Measurement of Modulation Transfer Function for Optical
Remote Sensing Cameras Based on Periodic Ground Targets

Wu Zepeng”, Qu Yaobin™", Zhao Qingguang, Hu Zongxin
Shanghai Institute of Satellite Engineering, Shanghai 201109, China

Abstract In traditional on-orbit modulation transfer function (MTF) measurements based on periodic targets, there
is a known overdependence of the achieved accuracy on the number of target groups. The method introduced in this
study aims to overcome such reliance, through a thorough analysis of the principle of the traditional method. We
first collect the imaging data of multiple groups of ground periodic targets with certain phase differences and then
calculate the output modulation of the imaging system by parametric fitting using all the sampling data as well as the
relative phase relations. Subsequently, we compare the input and output modulations to obtain the MTF. We also
perform a simulation and a series of experiments of real remote sensing cameras to assess the effectiveness of our
method. The results theoretically reveal a small measurement error of less than 0.5% using only two groups of
targets, whereas the errors caused by image noise and target-periodic- and measuring-angle matching deviations are
less than 4% . This method has good adaptability, and is consistent with the slanted-edge method; therefore, it can
be easily applied to on-orbit MTF measurements of high-resolution optical remote sensing cameras.
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Fig. 3 Schematic of square-wave periodic signal and its output from imaging system
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Fig. 4 Data processing flow of MTF measurement based on parametric fitting
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Table 1 Comparison of MTF calculated results
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target target result method method method method
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(a) Along-track direction; (b) cross-track direction
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Table 2 Results of MTF measurement using different

types of ground targets

MTF

Types of ground

Proposed Slanted-edge
targets
method method
Along-track 0.1031 0.1096
Cross-track 0.2175 0.2218
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