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Abstract The spatial resolution and modulation transfer function (MTF) are important parameters for image-
quality evaluation of high-spatial-resolution satellite optical sensors. They objectively reflect the imaging quality of a
remote-sensing imaging system. We present a method using a radial target for spatial-resolution measurement that
employs a large-area target with uniform reflectivity. This method depends on the relationship between the target
modulation degree, object modulation degree, and image modulation degree in the pupil of the sensor. It can
accurately determine the on-orbit MTF value of a spaceborne remote-sensing imaging system without atmospheric
effects as well as the MTF value of the atmosphere. Experimental results show that the proposed radial-target
method can simultaneously determine the spatial resolution and the on-orbit MTF value of the spaceborne remote-
sensing imaging system. The real-time MTF value of the atmosphere is 0.7519. The difference between the on-orbit
MTF value measured by our radial-target method and that measured by the knife-edge method is less than 5% . The
proposed method can provide on-orbit image-quality evaluation of high-spatial-resolution satellite optical sensors.
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Fig. 1 Remote sensing image of target
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Table 1 Results of spatial resolution measurement

Direction Spatial resolution /m
Cross 5.09
Along 5.04
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Table 2 Image response values of large-area target

Digital number

Relative pixel -
) Low reflectance target High reflectance target
coordinate

1 2 3 4 5 1 2 3 4

(2]

1 190 188 191 189 187 858 847 858 857 859
2 184 189 191 189 186 850 852 852 852 859
3 186 189 191 189 185 853 853 855 853 859
4 184 185 187 185 183 856 856 858 855 859
5 183 184 183 183 183 862 860 860 857 861
Average 187 856

3 pixel, VFEEAG B AT 3 B 73 F 5 IR R AR R
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Table 3 Image response values of radial target

Digital number

Relative pixel

Along-direction Cross-direction

coordinate
1 2 3 4 5 1 2 3 4 5
1 592 445 621 448 598 575 581 593 603 610
2 581 434 605 432 586 390 403 410 422 437
3 569 421 590 422 571 587 599 604 612 624
4 565 412 581 415 569 392 406 411 419 438
5 558 401 569 404 547 576 586 598 601 611

F 4 FEH MTFE K0 45 5

Table 4 Results of on-orbit MTF measurement

MTF
Category
Cross-direction Along-direction
Atmospheric 0.7519
Without atmospheric 0.2322 0.2049
With atmospheric 0.1746 0.1540
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