5 46 L5 5 1] E N E E Vol. 46, No. 5
2025 4F 9 H Journal of Telemetry, Tracking and Command Sept. 2025

Website: ycyk.brit.com.cn

DESMAZTHFERARINRE L RES
WOEL KT, EOKL RN KBS BBRS

(1 W EZS A RBESE BE dE 5T 100094
2 b B ARSI L AT 100076
3 AEEAR A LR KA L3 100191
4 4t nT BRI 53 A5 BRI ST A b5t 100094 )

WE: AXATEESMALL ARG 2P EEN, BAT—RLILEFMALTHAETEG LR, AEZFH
AAMARTIFE, EABAAN TR, SABMIG A L TFHEEMNFE T LE TN TIFRFIANATEARLT S
W RAF ARG E IR, FRETEANRREE, REIWNT LS DR ARG R EAY, Ay bdstTF—K
PR FAMAG DI R S A TR,

KEE: T—RLFEZEZFMEL; T4Fk; EANE A%, SABNILA ZRFREN; HELEEE

FESZES: TN967.1;P228.4 XHEkFRERS: A XEHS: 2095-1000(2025)05-0001-09

DOI: 10.12347/j.ycyk.20250107001 CSTR: 32406.14.ycyk. 20250107001

SIAMBN: #HE, RKkiz, &, F ZZFMAKTIFRERIIRE ZRAR[T] #nEdr, 2025, 46(5): 1-9.

Current Status and Development Trends of Satellite Navigation System
Integrity Technology

XIE Jun', GENG Changjiang®, NIE Xin', LI Rui®, CHEN Lei*, CUI Yilun®
(1. China Academy of Aerospace Technology, Beijing 100094, China;
2. Beijing Research Institute of Telemetry, Beijing 100076, China;
3. Beihang University, Beijing 100191, China;
4. Beijing Institute of Tracking and Telecommunication Technology, Beijing 100094, China)

Abstract: Considering the wide application and critical importance of satellite navigation systems, aiming at the requirements
for precision and reliability of the next-generation BeiDou satellite navigation system, this study investigates the current develop-
ment status of integrity technology from four dimensions: basic integrity of satellite navigation systems, integrity of satellite-based
augmentation systems (SBAS), advanced receiver autonomous integrity monitoring (ARAIM), and precise point positioning (PPP)
integrity, and compares the technical difficulties of each. Finally, it explores the development trends of future integrity technologies.
This study is significant for the design and construction of the integrity system of the next-generation BeiDou satellite navigation
system.
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Table 1 Basic integrity parameters of the four GNSS
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Table 2 Indicators of the integrity of the four GNSS commitments

PEFMASG TR KBS HER ]
BDS 15.0 m/4.42xURA  <1.0x107 300.0's
GPS 4.42xURA/TIAURA  <1.0x107 10.0's

Galileo 70.0 m <1.0x10™* 10.0s
GLONASS 4.42xSISA <1.0x10°

I3 T8 (AR B2 IR 4545 B AR 2R P i £ 4
G 0 TE AR e RE AR, B
AT RAIM B AR ELH T SATE N, ARAR
P SRl LA RE T
2.2 SBAS ZiFiE
SBAS FIJ FH BT i 5 45 B4 b T 1 0 o) %of 5 T
PG5 AT I, 2R B R HE | B2 A S
JEIE IR ) CE R DL S A AR L, JE A R kK
i (Geostationary Earth Orbit, GEO) T 2%
P, SR TR S R G AR A IR S5
FNGELFHE P AN Ty T 4T o
Fio B bR R AR AE , M AT 1z 0 Y B
SBAS i AR, TR St & St id o i SCE A 246,
24 g I 22 40 BE B2 22 R 51 (User Differential
Range Error Indicator, UDREI) Z## 1758 P45
R A SR AL 0 (1) 07 AR R RE MRS AN AT
I, BSCEARLT, 10, 28 H SR LU T8
28 SBAS HLSCER IF G M &2 25, SCHRFH A R4 4%
AN o
HPL=K,; 1nd o (1)
VPL=K,d, (2)
Hovr, HPL A1 VPL 435 & 7K - F 2 5 {47 55 4
K Gl v N B, dye=

H.PA K
di,+d; ’
east 2 north + ( east 2 nonh) +déN , dcasl, dmmh, dEN, dU

Pa | Px k2 Ny 1N | oy ) BN s | sl L B =
)i 25 PR IE 2, WAL 4% 11 25 A0 46 2 L1 0 R
FEMCEF R 2E . NI 2 A R R 2 A SO 75
2R IR ZE . BUEEORZE H RERE K LS,
HAth 15 2% 38 1 22 AR R TS B

HAT, @KEBCadm e~ 2R RS
M55 T RATAT I . RE B R RS (Wide Area
Augmentation System, WAAS) T 200347 H IE=
LR 55, % 2014 4F 2 2 H 4 LPV-200 (Local-

izer Performance with Vertical Guidance, LPV, KH.

dl,—d.

TS| G R R R ) R4 BE T,
200 SEHPEFEFRER WL 3,

&3 LPV-200 o342 R
Table 3 Requirements for LPV-200 integrity indicators
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Table 4 2022 ICAO discussion draft on ARAIM parameters
submitted by GNSS authorities.
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Table 5 Integrity parameters of existing PPP service systems
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