B ER PSR R R A S iR S A W 5

Mot SR e FER FE E24EE LER 1

CEM AR FHE AT, BEaARR Sy E S5, 2, 730000)

FHE S s BT B AR S AR R JJ MR B, 7E 25 R AT A8 A DR A TR A I R AT SRR
(0L FH o T ot 2 () 57 P HP A7 8 P 2 TR 5 I () R, AR Sl s ke J3E v e 2% R) 3 ) 2 A S H R 4 7
AT T AL H A S = ARAE A3 8130 77 A AR Sl R 2 I B I B R (96 R, IXERRI RS T H A%
A =AR @ HEERE )3 K 13 AT IR IE SEEB . IEETT A E . TR A S
SIS SRR GRSE o FRAR AT T 25 10 58 G B A IR xT i mi D s 22 -4 Hh 1 = 48 sl R AL
FIF Matlab 58K 1 SERF 2 (MR A4 5%, FEXTHER D PE TR 2 M S48 shilt AT 7, SR E
TOH . RAT I SR P T e i P D P RO B A B2, D2 ) RAT SR S AN 5 IS5 A O B 0
Iy SCHE

X Wt WSS, HHEBMK, HERE g, BRI E I, e, A s
PESES Vi1

Study on Spatial Perturbation Error Algorithm for
Electrostatic Accelerometer Measurement in Space

Applications

CHEN Guangfeng LI Yunpeng MIN Jian LEI Jungang LI Cheng WANG Zuolei WANG Fugang WANG Yi

(Science and Technology on Vacuum Technology and Physics Laboratory,

Lanzhou Institute of Space Technology and Physics, Lanzhou 730000, China )

Abstract Electrostatic accelerometer offer high precision in measuring non-conservative forces and are
increasingly being utilized in scientific and engineering fields related to space vehicles.To address the issue of
spatial coupling accelerations in space applications,this paper derives relationships that express the influence of
spatial dynamic perturbation factors,including the Sun,Moon,and other third-body bodies on accelerometer

measurements. These factors encompass third body perturbation(Sun,Moon,etc.),the high order Earth gravity field

and tidal force field,orbital and attitude variations of the spacecraft,installation position of the accelerometer,the
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spacecraft’s own gravitational field,and various spatial non-conservative forces.Based on these,a three
dimensional perturbation algorithm for the output of the electrostatic accelerometer under various coupled
perturbation sources in space is developed.A real time spatial coupled perturbation algorithm is implemented
using MATLAB,and calculations on a geosynchronous orbit satellite are performed,yielding results consistent
with expectations.The proposed algorithm can enhance the measurement accuracy of the electrostatic
accelerometer and provide partial support for applications such as space vehicle inertial navigation and orbit
determination.

Key words spacecraft, space gravitational environment, Sun Moon and Planets ,Earth gravity field, non —

conservative force acceleration measurement, electrostatic accelerometer, space perturbation acceleration
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