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Abstract: The high-precision navigation of the remote sensing instruments onboard FengYun-4 (FY-4) geostationary meteoro-
logical satellite is the basis for instrument calibration, product retrieval, and quantitative application. The geosynchronous interfero-
metric infrared sounder (GIIRS) onboard FY-4 satellite, the new generation geostationary meteorological satellite in China, is the
first hyperspectral vertical detector operating in the geostationary orbit in the world. In the process of hyperspectral detection, it is
key to keep the "resident" observation target stable with high precision. The FY-4 satellite uses an advanced three-axis stable attitude
control platform, which brings great flexibility to earth observation and great challenges to the high-precision navigation of the
GIIRS. The stability of the high-precision observation target requires the cooperation of satellite platform, attitude control, the instru-
ment and the ground system, which process is very complicated. Based on the introduction of the detection principle and working
mode design of the GIIRS, the key technology of satellite-ground integrated navigation is researched. The resident accuracy as well
as the navigation accuracy are tested and analyzed using the measured data from the GIIRS in orbit. The results show that the GIIRS
achieves a resident accuracy of 1/10 pixel and a navigation accuracy of 1 pixel, laying a good foundation for quantitative applica-
tions including numerical weather prediction.
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Fig. 3 Satellite-ground integrated position process of GIIRS
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Table 2 Resident observation positions
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Fig.4 Observed images of GIIRS visible channel (in turn: Chinese Hainan, Chinese Taiwan, western Australia and western India)
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Table 3  Signal-to-noise ratio change during the resident observation

i Hb A SRR 2RI KB AL BERR 4RI R TR S iR KAk TR RR 16 Wiy I K1k
1 S HEEkET) 0.11% 0.11% 0.11% 0.13%
2 hE G 0.08% 0.08% 0.09% 0.11%
3 IR AR 0.40% 0.46% 0.51% 0.59%
4 E[EE PG 0.47% 0.59% 0.67% 0.90%

WA TR T RPIE | S AR R
DAL AR, PRI ASCAT: 758 1 2 22 Wit 3t B 40 1] Y

WU BT E AR, IR EER 2T, 4T,
8 W 16 WA (L R T, AR 26



2024 4F 11 H

M RAZAE . L 16 W i), 550 9 22 ] ) 22 2
JE2E S, WA KR Y f KB VR B 16 it iy fie K
ARA o R ERIASCA R DL e Be AL Ah i B g i 46
Rorl Ay T, SRR 4R T, WA,
B 55 B TR N, 5 B I I B AT DL O i B AN 4L
G B ) £ 3 M 443 R A A AT R O, i A R

A B Rl A4S 1] (14 A8 AL Ok RO o Tl A A —
oAb B, AHG A L AME S e TR,
16 Wit AT UL i B 28 26 J32 e R840 R 0.009 7°, Xf
N A7 0.440 8 MMEIG; 3R 16 WAV LT AN B 42 46 1
I RAREH 0.009 9°, XA 0.072 9METT, 2
B BB IIRIEE B sh AT 1/10 N2 AMEITHYER

F o4 BB UL K R 68 FT LS R B 2 4 E T AL

Table 4 Latitude and longitude variation of visible band during resident observation
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Table 5 Maximum variation of pixels in visible band during resident observation
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Table 6 Latitude and longitude variation of infrared band during resident observation
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Table 7 Maximum variation of pixels in infrared band during resident observation
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