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Abstract: In consideration of the characteristics of polar-orbiting satellites, an edge Modulation Trans-

fer Function(MTF) test method using ice and snow targets in polar region is proposed for the China
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polar-orbit meteorological satellite FengYun (FY) 3-MEdium Resolution Spectral Imager (MERSI, 20
bands, with 250 m and 1 000 m resolution). It takes samples from the edge between ice block and sea
to get the Point Spread Function (PSF). Then, the Fast Fourier Transform (FFT) method is used to
calculate the PSF and retrieve MTF values at the Nyquist frequency point. This method is available to
the most of MERSI bands. The experiment results for MTF measurement indicate that the MTFs of
all bands along FY-3B/C flight direction are about 0. 31 (>>design index 0. 27/0. 25) with high spatial
frequency feature quality. However, the spatial frequency feature qualities along MERSI scan direc-
tion are bad for both FY-3B and 3C satellites. The MTFs at 1. 0 km resolution of FY-3B/C images are
respectively approximate 0. 10 and 0. 12, which also show that the systematic results of FY-3C are
higher than that of the FY-3B. The MTFs of FY-3B/MERSI are even just around 0. 07 at 250 m reso-
lution. This finding may be primarily attributed to 27 % overlapped scanning in the original design of
FY-3/MERSI imaging system to enhance the signal-to-noise ratio (SNR) of images. It suggests that
the overlapped scanning should be processed in design of the next generation FY-3 atmospheric satel-
lite.

Key words: FY-3B/C Medium Resolution Spectral Imager (MERSI); Modulation Transfer Function

(MTF); overlapped scanning
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Tab.1 FY-3A/B/C launch time
TA IS5 1) ERTER
FY-3A 2008 4E 5 A 27 H =
FY-3B 2010 4 11 A 5 H =
FY-3C 20134E 9 A 23 H =

% 2 FY-3/MERSI i 8 45 1F
Tab. 2 FY-3/MERSI specifications

BandMid-WavelengBand Wigntial Resolution

Dynamic Range

Number  (pm) (pm) (m)
1 0. 470 0.05 250 100%
2 0. 550 0.05 250 100%
3 0. 650 0.05 250 100%
4 0. 865 0.05 250 100%
5 11. 25 2.5 250 330 K
6 1. 640 0. 05 1 000 90 %
7 2. 130 0.05 1 000 90 %
8 0.412 0.02 1 000 80%
9 0. 443 0.02 1 000 80%
10 0. 490 0. 02 1 000 80%
11 0.520 0.02 1 000 80%
12 0.565 0.02 1 000 80%
13 0. 650 0.02 1 000 80%
14 0. 685 0.02 1 000 80%
15 0.765 0.02 1 000 80%
16 0. 865 0.02 1 000 80%
17 0. 905 0. 02 1 000 90 %
18 0. 940 0.02 1 000 90 %
19 0. 980 0.02 1 000 90%
20 1. 030 0. 02 1 000 90%
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Fig. 1 Ice edge image at 1. 0 km resolution for MTF test at in-track direction from FY-3B/MERSI data on 28

November 2010, UTC 09:30.
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Fig. 2 Ice edge spread function (ESF, upper, gray
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ESF), line spread function (LSF, middle),
and MTF (bottom) figures for FY-3B/MER-
SI data on 28 November 2010, UTC 09:30.
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Fig. 3 Normalized MTF values of FY-3B/C-MERSI

on early orbit along satellite flight direction.
Solid triangle, solid circle, star, and plus
symbols respectively represent the results at 1
000 m and 250 m resolutions. (Gray =FY-
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Fig. 5  Schematic diagram of overlapped scanning
mode of FY-3/MERSI (gray color parts re-
present overlapped scanning)
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