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Measurement Method of On-Orbit Modulation Transfer Function
Without Atmospheric Effect
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Abstract  On-orbit modulation transfer function (MTF ) of the space camera usually contains the MTF with
atmospheric effect, and therefore it does not objectively reflect the imaging performance of the space camera. Based
on the relationship among the modulation depth of the object target, the object target before the entrance pupil of
space camera and the image, a novel technique is proposed to exactly test the atmospheric MTF and the on-orbit MTF
without atmospheric effect. The test results of a space camera with the above measuring technique indicate that the
real time atmospheric MTF is 0. 762, the on-orbit MTF with atmosphere effect is 0.177, and the on-orbit MTF
without atmospheric effect is 0.232. The relative error between the MTF value measured in the laboratory and the
on-orbit MTF without atmospheric effect is 4.7 % .
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Fig. 2 Satellite MTF without atmospheric effect Fig. 3 Satellite MTF with atmospheric effect
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Fig. 5 Spectral reflectance curve of black target Fig. 6 Spectral reflectance curve of white target
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Fig. 7 Target image
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Table 1 Image gray and MTF in along-track target C group
Image gray " Along-track MTF
& B B M Flige =
652 441 658 441 649
660 451 669 452 659 0.195 0.231 0.176
670 461 681 462 671 0.192 0.228 0.174
668 461 683 462 667 0.194 0.230 0.175
666 462 686 461 662 0.195 0.231 0.176
656 445 670 451 650 0.201 0.239 0.182
645 428 654 441 637
Mean MTF 0.232 0.177
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Table 2 Image gray and MTF in cross-track target D group

Image gray MY Cross-track MTF
Y B W B ¥ o S SV
600 505 627 502 594
608 517 635 512 599 0.107 0.127 0.097
612 525 640 519 599 0.104 0.124 0.094
606 517 630 511 594 0.104 0.124 0.094
618 525 641 520 608 0.104 0.124 0.094
620 521 641 526 614
Mean MTF 0.125 0.095
1 2 , 0.762, 0.232  0.125,
0.177  0.095,
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