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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

R MBIE L SR A AR TR, il Refl
FE LI SR, [T A, AR RIS X BT 5K
SE5 E bR B SORBH DR B0, Sl BRI AR
(TR, AR SORI A%, BT

@ PRIMALAE i e AU

TR AR YE M T b RO 1 A, A R AL
HUEREfiRr RS IR AL E R A LI RS
T 18 A5 TR RN e %o FE R A B WL

@ fH R LRI

b TAT 28 G0 e W 38 ) A O D00 5 40 A7 Ak 3
) FH 2 5 ot 5 5 e 8 2 o B B, i
G RE L 5 W) S 0 E AR AR SRS B o el T R
AT MR, T RE 23 [l I UL ) 2 e B, AT
— 20 S B A fE AR RE AT E AR, B e A2
B0

@ PIL AR R BT

b T ZR G A B B R R B OO AR R, R
Ay At 10 45 R TE A A SR i R I AR
FP; RSN F T PR R A, AR
B EERTA,

& PRI AR

TR AR T A PO A BT AR R
TEAMEBI AL, AR SR X g ) 22, 45
R AT B AE RV . B LT 1) b T IR B
PESRIN, S8 O M A, O PRI i S T AL
HuT

© PRIMACHE E

M THT 2% 8 AR A S5 I 00 ) T 0L 2 R I8
BRSNS HRINASCLT AR A AT WO A AT e
75 MR 2R B R E O AR THAY, BRIUCEEMBO0 Y
FR M B R A AR R, RIS KT L T A
SEMMREE

F2 3t — R A RE A3 R A A IS A A ST IR HE

WF o o, F16, 73 5 s 48 € W ZI R E R IR 5
ARes, JUPTE R AR ) R e S
€0S J, COS A,

(M

cos 0, sina,

sin g,

A A 1 2 AT DL AT 1) H bR 09 4 1] A R AE
FEAR ) e AN AR AR 2R B B BB AR AR R, AT LA
5%

[cos d, COS a0]
Torparci Tsaraors Tinstasar¥ ivst = | €08 J, sin oy, (2)
sin g,

For, Viger FALAS AR R AGRL I, Tigrasar A
IR AL bR 2R B TLRAR AR R AV AT, Toaraons
i INTL B A R A s 2R B BT AR AR AR B B
T ormaecr 9 NI A8 s 28 RIS AR B 28 A0 5 S REL R
H PRI 5 B0 A5 S5O IE A RT LA 25 AL IE A s B
TR, IR =N SFBUR LA €. ¢ S
oy ARERIR S - AR D AL =Bl 5 i B R . T

RN
R, (_é:yaw )Rx (—ir )Ry (—ip )TSATZORB TinsastVinst =
CoS J, COS 0, u,
Toémm[ cos &, sin a0] = [ui! 3)
sin d, u,
ol
lo—e. & "
|:éyaw 1 =& | Tsaraore Tinsasar¥ st = ':uy] “4)
- & 1 u,

I 5 LA B A (5)F6), A it AE
RO A LA o ot AT LA 58 R — A RS E LR
B TRMEMTR.

0 Li@p) ~f@p)] & u,~f(ap)
/(0. B) 0 Si@p) || & | =|u~Sa(@p)
LB /(0 p) 0 Cn)  Lu~Si(@f)

(&)



6 B EF, FY4DESKIERSERNIEBREH S EMBES 5 45 5 6 W

Ji(a.p)
J2(0B) | = Tspraors TinstasarVinst (6)
Si(0. )

3 HFRMMEREHBESEMBESN

FY-4A TRKGE, o TIPS 50 Hrs i 2
RORBE B PR ORS B2, XHRINOT & T 2 4855
WL o I, RSO A A [R] PR
EEATYE RO, ZREC T 2 WO s o A5 0
MBSO UL 2. 445 T R ILOG I B

(0.55~0.75 pm) WL 4% . AT DL 3% BE A 330%256
KN R, 440 AR, Rou0 PR N
2 km, BTN AR BR ) R AR PG ) R R b ) Y
S/

%2 BEWMZE

Table 2 Resident observation positions

T HFRA KANEB WA ] (UTC)
1 o T EEPA 03:15
2 S EEPA 03:20
3 b N R AL Iz 04:15
4 E[EE PG 2 04:20

180 200
50 160 180
TE 100 140 Tz 160
I 120 ||[& 140
< < 120
3 200 100 g 100
: 30 :
ég 250 g &
60 a0
300 40 40
100 150 200 250
east-west pixels
80
140
70
o 120 ||«
[} [}
» # ]
= 100 |[[& o
= =
2 1P 2 50
= =
5 60 e 40
= =
40 30

50 100 ) 150 200 250
east-west pixels

50 100 150 200 250

east-west pixels

A4 FRMACT A E LN BEAREA P Bikd P B & B R KA LA 6P E G )

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
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Table 4 Latitude and longitude variation of visible band during resident observation

BT B
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Jrs Hh I E FeRARA iy 4 R FoRAEk
4ifE %G i G 4 4 4 G
1 v R 0.001 6 0.001 6 0.002 4 0.002 5 0.003 6 0.003 3 0.005 9 0.005 8
2 hE G 0.001 7 0.002 0 0.003 0 0.003 2 0.005 5 0.003 5 0.009 7 0.004 9
3 i R DALY 0.001 7 0.001 8 0.002 2 0.002 4 0.003 9 0.002 9 0.005 7 0.004 1
4 EHEERY 0.002 5 0.003 0 0.002 5 0.003 0 0.004 2 0.003 6 0.005 9 0.005 3
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Table 5 Maximum variation of pixels in visible band during resident observation
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R 6 BEGALN MR 69 Lo sh ok B A B E K AL
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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