A8 5 OB e R CfF &R a2 i) Vol.48 No.5
2023 4E 5 J Geomatics and Information Science of Wuhan University May 2023

51348 X, B, Y, 4 . GOCE T2 1 J) B B B0 I 8 1 ) I i DB 4 B0 5 He A e [0 DU 2 i (B Rk
W) ,2023,48(5):694-701.DOI:10.13203/j.whugis20200705

Citation: LIU Tao,ZHONG Bo, LI Xianpao, et al.Design and Comparison of Filters of Gravity Field Inversion from GOCE Satel~
lite Gravity Gradient Data[J].Geomatics and Information Science of Wuhan University, 2023, 48(5):694-701.DO1:10.13203/j.whu-
gis20200705

GOCE [ 3 & JyBb s Bedla I s 1 J1 0
IEIE A S e
WA # W' FRE W

1 R 2= B 1k 2RI, 430079
2 UK M ER 25 8] PR 8 5 R M A S S s g0 = Wl s, 430079

W TR EF A Y AEERAEN (gravily field and steady—state ocean circulation explorer, GOCE) . 2 & /1 4 & 4 A
ERF AR A AR AN ERRERZ IR SWERKRE NG — AR M, 43 GOCE B 2 E 7 #f JE 3038 69 92 k4
o, %5’%&6’]%%] (moving average, MA) 7 i #= CPR (circle per revolution) £ ¥ A 4 7 k% i+ 7 7 AR & 48 £ 8%
E oA ¥iE mEEEES LT 82443 -T 3 (auto-regressive and moving average, ARMA ) £ & % it w9 A &, %% &
= ﬂ"‘%&ﬂt&ﬁ}ﬁkﬁﬂki}?%‘c Bo AT HOAEAE B AL KIFER, AT EHR D= RERMT0d 8 GOCE MR £ 4 , 5
RETHRIL 5 ABEER (gravny recovery and climate experiment, GRACE) 2 4% 4 5 BL/8 T 224 -k 49 & ) A
GOGR-MA(MA +ARMA 4 3 i 3% ) 2 GOGR-CPR(CPR-+ARMA Z B389k ) . ¥ B A A 5 5k A R A 30 9% R g a4 %
— R GOCE 27| A K GOCE A GRACER A A GOCOO0IS#AT &, Filid S ENAREZZ ARG R ERFERBELEE
AR TR, EREAN MEGMARCPREBL AR IERZARINBRAAARR LAY A, FLEEHRESN
PR, M ARMA %48 X &k B 5L % A Ak xF & A M BB A ok 5 34T @ AL R 325 BUIR A9 IR A A GOGR-MA #»
GOGR-CPR 9 #5 JE 4238 , 5F e ATARL T B By R R B B 4095 #1460 69 GOCOOIS B2 AL, FUIE 45 R B 4E T 14 31 69 A IR %
e 3 oY SE A Ao A AR, T A GOCE B2 % ) 4 R B0 1B R B T ) ) BURBRAE A

KB DEFEAME;HERF KM RRFE L RR BT R EA G HERARNE PR

hE S5 ES . P223 EKFRIRAD : A Y5 B 85 :2021-04-07
DOI:10.13203/j.whugis20200705 XEHS :1671-8860(2023)05-0694-08

Design and Comparison of Filters of Gravity Field Inversion from GOCE
Satellite Gravity Gradient Data

LIU Tao' ZHONG Bo'? LI Xianpao' TAN Jiangtao'

1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China
2 Key Laboratory of Geospatial Environment and Geodesy, Ministry of Education, Wuhan University, Wuhan 430079, China

Abstract: Objectives: The filtering of colored noise and low—{frequency systematic errors of gravity gradient
data from gravity field and steady—state ocean circulation explorer (GOCE) satellite is a key issue in the in-
version of high—precision Earth gravity fields. Methods: For the filtering of GOCE satellite gravity gradient
data, we design two kinds of low—frequency systematic error filters based on moving average (MA) method
and circle per revolution (CPR) empirical parameter method, and then combine them with the colored noise
filter based on auto—regressive moving average (ARMA ) model to form cascaded filters. To analyze the actual
effect of these filters, the gravity field models GOGR-MA (MA+ ARMA cascade filtering) and GOGR-
CPR (CPR+ARMA cascade filtering) gravity field models of order 224 are inversed by using 70 d of

GOCE data based on the space-wise least square method, respectively. The inversion models are compared
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with the first generation of GOCE series models, and GOCE and GRACE combined model GOCOO01S
solved by contemporaneous data. Then the model is checked by high—precision global positioning system
leveling data and mean dynamic topography model. Results: The results show that both the MA filter and
CPR empirical parameter filter can weaken the influence of low—frequency system errors, and the latter is
better. Moreover, ARMA decorrelation filter can effectively whiten the colored noise of gravity gradient da-
ta. The combined models GOGR-MA and GOGR-CPR have similar accuracy and they perform better than
GOCOO01S model developed by European Space Agency (ESA) using the same period data. Conclusions:
The inversion results verify the correctness and effectiveness of the proposed cascaded filters, which can pro-
vide a reference for filtering of GOCE gravity gradient data and inversion of high—precision gravity field.

Key words: satellite gravity gradient; colored noise; low—frequency systematic error; filter design; gravity

field and steady-state ocean circulation explorer (GOCE) gravity field inversion
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®2 GPS/KENBREZFITER

Tab.2 External Checking Results of GPS Leveling
Fe I el rh I PG R X
wo PR Rl g P B P R
fH/m 2%/m fH/m 2%/m {H/m 2:/m
224 GOCOO1S 1.039 0.525 —0.030 0.296 0.622 0.783
224 GOGR-MA 1.049 0.515 —0.028 0.278 0.613 0.769
224 GOGR-CPR 1.042 0.510 —0.028 0.291 0.670 0.777
224  DIR_R1 1.036 0.509 0.000 0.274 0.633 0.691
224  TIM_R1 1.038 0.529 —0.015 0.299 0.601 0.778
210 SPW _R1 1.034 0.544 —0.028 0.294 0.589 0.749

23 REMBERKZ
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