W12k Ha4M S L2 R Vol.12, No.4
2024 £ 8 H Journal of Navigation and Positioning Aug., 2024

gl3cag: BB, KA, MW, 5. T EPGEREC ) R Ik (1], S8 AL2E 4R, 2024, 12(4): 11-17. (HUANG Yu, ZHANG
Yize, HE Lina, et al. Prediction of broadcast ephemeris for low Earth orbit satellites based on nonsingular elements[J]. Journal of Navigation

and Positioning, 2024, 12(4): 11-17.) DOI:10.16547/j.cnki.10-1096.20240402.

(IR DAL pad A O ) 1 A2 b i i

% 2, kAF, Frmw’, £ oH
(1. wEBSRE BRI E, B 2000305 2. g K2 kRIS TREY%E, B 211100;
3. JLFHAT S MR K%, JEBH 110136)

WE: ETE AL FTEARERMNSEERARITT 17-23 250 8 A, ARG S BN REFITARMKE, *
RMNERESTAMRAEENRR, ARATREENTHE L, ZRERELH: iﬁﬁﬁu%%kA;&muA%a BA R R ira
MFAREMAL (GPS) B9 16 2K HEA, 20 2 HHE R B HRM ERA 26.2%, WEWERFA 71.2%. F B, 7%
(Swarm) T E., EAREMAMEER (GRACE) L2, FA 2SI ER#AR. BMINFU A4 (C/NOFS) T EHE
MBEELMT RERA . REFE. RO RMUAI K TR E W F .

kiR K#H (LEOD) T E; JHER:; LHAHE,; HEHR

hESHS: P28 MERFRERE: A TEHS: 2095-4999(2024)04-0011-07

Prediction of broadcast ephemeris for low Earth orbit satellites based on

nonsingular elements

HUANG Yu"®, ZHANG Yize', HE Lina’, WANG Heng""*
(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
2.School of Earth Sciences and Engineering, Hohai University, Nanjing 211100, China;
3. Shenyang Aerospace University, Shenyang 110036, China)

Abstract: Based on the first type of singular point-free orbital elements, the paper proposed eight models with 17~23 parameters.
By extrapolating the fitted parameters, the predicted orbits were obtained, and the relationship between predicted and fitted orbits
was investigated, along with an exploration of factors influencing prediction accuracy. Experimental results indicated that
increasing the number of parameters significantly improved fitting accuracy. In comparison to the 16-parameter model used for
global positioning system (GPS), the 20-parameter model demonstrates a 26.2% enhancement in prediction accuracy and a 71.2%
improvement in fitting accuracy. Additionally, the paper analyzed the impact of orbital inclination, orbital height, eccentricity,
and fitted arc length on prediction accuracy. The study used precise ephemeries from Swarm, gravity recovery and climate
experiment (GRACE), Jason-2, communications/navigation outage forecasting system (C/NOFS) satellites to validate the
experimental conclusions.
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