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System Status

iGMAS-international GNSS Monitoring and Assessment System

• In response to ICG IGMA initiative

• Evaluate performance of multi-GNSS, providing data support for GNSS 

providers and global users

• Build multi-GNSS monitoring infrastructure

- Tracking network

- Data centers

- Analysis centers

- …
Call for participation !

4



System Status

5



System Status

6



System Status

7



System Status

8

Sigal-In-Space User 
Ranging Error（SIS 

URE）

Monitoring and Assessment Parameters

Navigation Information

Navigation message status

Broadcast Clock Offset 
Accuracy

Sigal-In-Space Sigal 
Integrity

Sigal-In-Space 
Availability

Service Performance

PVT Continuity

PVT Availability

Positioning, Velocity and 
Timing (PVT) Accuracy

User Ranging Acceleration 
Error ( URAE )

Coordinated Universal 
Time offset error 

(UTCOE)

Constellation Status

Single satellite work status

Orbital parameters

Constellation DOP

User-Received Signal 
Level

 Navigation signal

Envelop Characteristic of 
Power Spectral Density

Baseband Signal 
Waveform in Time 

Domain

Sigal-In-Space 
Orthogonality 
Characteristics

Sigal-In-Space Correlation 
Characteristics

Ranging Stability

Relative phase consistency 
between two ranging codes

System Time Performance

Satellite Clock 
Performance

Broadcast Orbit Accuracy

Sigal-In-Space Continuity

User Ranging Rate 
Error（URRE）

Broadcast ionosphere delay 
model accuracy

TGD accuracy

GNSS System Time 
Deviation

IGMA-IGS Trial Project



System Status

Continuously track and evaluate performance of multi-GNSS:

• Signal-in-space ranging error

• Signal-in-space continuity

• Signal-in-space availability

• UTCOE

• Positioning accuracy (Single/Dual frequency Standard Positioning using 

pseudorange)

• …
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BDS B1I/B3I GPS L1C/A

GLONASS G1

SISRE (95%) for BDS/GPS/GLONASS/Galileo, 2022 August

Galileo E1

With no Tgd used 
for analysis clock 
offset accuracy
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Health information of BDS/GPS/GLONASS/Galileo, 2022 August

BDS
GPS

GLONASS

Galileo
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SIS continuity of BDS/GPS/GLONASS/Galileo, 2022 August

BDS B1I/B3I GPS L1C/A

GLONASS G1 Galileo E1
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SIS availability of BDS/GPS/GLONASS/Galileo, 2022 August

BDS B1I/B3I GPS L1C/A

GLONASS G1 Galileo E1
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UTCOE of BDS/GPS/GLONASS/Galileo
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“Standard” positioning accuracy of BDS/GPS/GLONASS/Galileo, 2022 August

BDS B1I/B3I GPS L1C/A

GLONASS G1

0
1
2
3
4
5
6
7
8
9

10

0
1
2
3
4
5
6
7
8
9

10

0
1
2
3
4
5
6
7
8
9

10

0
1
2
3
4
5
6
7
8
9

10

Galileo E1

Bias between different 
channels of receiver may 
not well calibrated
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• BDS and Galileo provide “build in” new services:

- BDS PPP（PPP-B2b），SBAS - BDSBAS-B1C (SF), BDSBAS-B2a(DFMC)

- Galileo HAS (E6-B)
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• iGMAS tracking BDS PPP-B2b signal and evaluate its performance:

- Define format for logging PPP-B2b navigation message(orbit/clock/tgd

correction for BDS/GPS)

- Evaluate performance of Signal-in-space accuracy of PPP-B2b (after correcting 

the B1C/B2a broadcast ephemeris using PPP-B2b navigation message)

- Evaluate performance of PPP using PPP-B2b broadcast navigation message
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Format for logging BDS PPP-B2b message in text mode
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SIS Accuracy for BDS PPP-B2b
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PPP Accuracy for BDS PPP-B2b

SITE LOCATION

BDS-PPP BDS&GPS-PPP

H/m V/m Conv. Time/min H/m V/m Conv. Time/min

BJF1 Beijing 0.15 0.20 10.7 0.11 0.16 10.8

CHU1 Changchun 0.22 0.33 20.1 0.11 0.21 13.5 

GUA1 Wulumuqi 0.16 0.25 11.5 0.12 0.17 11.2 

KUN1 Kunming 0.17 0.23 12.2 0.15 0.22 10.4

LHA1 Lasa 0.18 0.28 16.5 0.13 0.18 9.7 

SHA1 Shanghai 0.13 0.25 19.3 0.11 0.20 10.6

WUH1 Wuhan 0.20 0.21 13.3 0.13 0.17 10.3

XIA1 Xi’an 0.21 0.31 13.2 0.17 0.21 9.5

mean 0.18 0.26 14.6 0.13 0.19 10.9
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• Continuously track and evaluating performance of multi-GNSS

• Contribute to update the capability of tracking new signals – BDS 

PPP/SBAS, Galileo HAS, QZSS, NavIC…



Thank you !

http://www.igmas.org 
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