%24 %% 6 & B T A F R \Vol.24 No.6
2016 5 12 A Journal of Chinese Inertial Technology Dec. 2016

XEHES: 1005-6734(2016)06-0701-06.4 doi: 10.13695/j.cnki.12-1222/03.2016.06.000

T E4NEMHE Kalman JEK#E GPS/BDS
e ERE S EMPHINF

T %Y kRS ALY KEd ALY EARS & B0
(L. fRBCEAR RDRER Y B3 M5 B e, 46N 450052; 2. dbnt LA i, Jbat 100094;
3. R BigRICE, bifE 200030; 4. RIAUREZAEFESEE T EAEFER, FIa( 210045)

FEE: £ Kalman JE k2 454 GNSS ) & FALEAL T LR 28 09 A 2 Fik, 4 5 A %) GPS/BDS 5 i
A E £ L 245 (Precise Point Positioning, PPP ) B, &AL A2t B L E Rt —Z 5%
EAFE G, EERRR AR —ERAEN G R E AL T2 IR E 69 IR, A3 E 5%
EW S AE R —E, AT AN RE R TG R E Tk, Rt — A SRR
HATTHEA, FHEAEFREINIME, BI5T GPS/BDS GoAFBE & Tt ¥, 43t X —FA,
Rl 7T L2 5B E Kalman JE sk B %, 515 A %) GPS/BDS @k A5 B E 2 4nd, Akt
B— AN R EA 4 ARE L2 RA S EMES ZWIKA T, 287 R0 EaF%R, Reid
iT MGEX S4B #AT T 9E, 45 R RO\ F ik 5 A 5| GPS/BDS ak oty % £ & 2o d, MBRAELA I
# Kalman JEEFEAR. b, REAFE2AE5T 34.6%. 33.3%. 31.0%, FIA&IIZAERS
T GPS/BDS @& % 4 & 2 A% 6 7T 4,

X 8 i Pizfhih; Kalman 3Ed; TAEIEER; GPS/BDS; K% LT AL

hESHES: P27 XEktRERS: A

Robust Kalman filtering based on different satellite types and it’s
application in GPS/BDS precise point positioning

WANG Yan*?, ZHANG Chuan-ding®, HU Xiao-gong®, SONG Ye-zhi®, MA Shao-long®, TANG Cheng-pan®, LI Ran®
(1. Institute of Surveying and Mapping, Information Engineering University, Zhengzhou 450052, Ching;
2. Beijing Satellite Navigation Center, Beijing 100094; 3. Shanghai Astronomical Observatory, Chinese Academy of
Sciences, Shanghai 200030, China; 4. Nanjing Army Command College, Nanjing 210045, China)

Abstract: A robust Kalman filtering is used to control the abnormal errors of observations in GNSS dynamic
navigation and positioning. However, when it is used in combined GPS/BDS dynamic precise point
positioning (PPP), the positioning accuracy may be worse than that of the single system PPP. Since the
random characteristics of different types of satellite’s observables are different, the post-fit residuals of these
observables are different either. When the post-fit residuals are used to calculate the equivalent weight factor
in robust estimation, the high quality data may be down weighted, leading to the deviation of the positioning
result. So the advantage of combining GPS/BDS with PPP is weakened. To solve this problem, the equivalent
weight factor calculation based on different satellite types in robust Kalman filtering is proposed and the
execution process of the algorithm is given. Finally, the experiment based on MGEX data is carried out.
Compared with the robust Kalman filtering, the proposed algorithm improves the positioning accuracy and
reliability of GPS/BDS with PPP. The positioning accuracy in ENU directions are increased by 34.6%,
33.3%, and 31.0%, respectively.
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