Prelimenary Results from MASS &
BeiDou first Continuous Operating
Reference System in Hubei Province

GNSS Research Center

Wuhan University



Outline

A Introduction of PANDA software

A MASS Using PANDA

A COMPASS Precise Position Results
A SUMMARY




Positioning And Navigation Data Analyst
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To derive possible information from
GNSS/SLR/VLBI/DORIS data

Real-time Processing function from 2007

Current Applications

POD of GNSS (GPS, GLONASS, COMPASS,
GALILEO)

POD of LEOs (CHAMP, GRACE, COSMIC,
JASION, HY-2A,2Y-3)

lonosphere and Troposphere Modeling
Huge Network data processing
Real-time PPP, PPP-RTK

SINEX Combination
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Prototype of Multi - Constellation Augmentation

Service System(MASS) in China
|

A Goals
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Using GNSS data stream in China and global
stations

Processing for Real-time GNSS orbit, Clock
And atmosphere parameters

Products broadcast by sat. and Mobile
internet

Augmentation with GPS/COMPASS in Wide -
area, Dm level RT-PPP for double -frequency,
Better than 1m accuracy for single -
frequency

A Support by National High-tech R&D
Program (863 Program ) of China




Wide -area Augmentation Processing Platform

Data stream
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Monitoring and Control System
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Global Real - Time Precise Positioning  Monitoring
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Ultra -rapid orbit Quality by PANDA
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Displacenents {(n)

Displacemnents (n)

Realtine PPF results for FFHJ1, Honitor Scenario 3 - {C)} BKG

Realtine PPP results for FFMJ1, Honitor Scenario 5 - {C)} BKG
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Accuracy tests of MASS in China

June 25 ~ July 11,
2011, 24 -hour test




The time series of double
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The time series of single  -frequency test results
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Test Result Statistics
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North(m)

Kinematic RT -PPP (double -frequency )
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Kinematic RT -PPP (Single -frequency )
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Real-time Kinematic RT -PPP test
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COMPASS Precise Positioning and Navigation

A Status of COMPASS

A Baseline solutions (mm  -level)
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Status of COMPASS

A  Current operational Satellites : 4GEO+5IGSO+ 2MEO
A 2012 : 5GEO+5IGSO+ 4MEOI Regional Service €
A 2020 : 5GEO+ 3IGSO+ 27 MEOI" Global Service €
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SPP Performance of Current Constellation
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Visible Beidou satellite number { 95%)
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Beidou Tracking Network by Wuhan University
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First Beidou CORS Network
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COMPASS baseline solutions compared to GPS
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COMPASS Baseline Compared with Laser Result

Compass
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COMPASS Precise Positioning and Navigation
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COMPASS RTK Results

A Receiver : reference and rover : UNICORE UB240
(dual -frequency )

A  Ambiguity fixed E 99.987 %
A Real-time rms[ Compare with GPS RTKE :
E:7mm, N: 3mm, U:1lmm
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Network RTK Precision

A BDS Network RTK Precision

A Rover E South S82-CI BDS Triple+GPS double Freq€ J
Hi-Target V30 BDS double+GPS double Freq.€

A 34rovers usedl 5 positioning modes invovied

Success tial Internal precision/m accuracy/m

mode rate of ! [ average€ [ average€

: Time(s) _ _
AMB Fix plane height plane height
GPS+BDS3 100% 5.76 0.004 0.018 0.010 0.036
GPS+BDS2 80% 27.46 0.003 0.015 0.011 0.042

BDS3 83% 16.40 0.007 0.020 0.013 0.052

BDS2 40% 50.78 0.003 0.015 0.014 0.045

GPS 44%  40.28 0.006 0.021 0.012 0.048




COMPASS RTK Test VS. GPS RTK

BIHIFE &

ER

RESHD (6 ? > AT =




COMPASS Precise Positioning and Navigation

A Status of COMPASS

A Baseline Solutions (mm -level)

A COMPASS RTK (cm level)

A COMPASS PPP (dm level)

A D-COMPASS Navigation (m level)
A Benefit of GPS+COMPASS




Ocerlap orhit differences [cm]

POD for COMPASS Satellites
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Daily Solution by PPP (cm)

HSANONAMOD A N O N M ODANONAO

Dally Static PPP (Jan. 2012)

CHDU

[ East: 1.83cm

| North: 2.34cm

20 25

I Up: 3.67cm

15 20
Day of Year 2012 (day)

CHDU not used for POD

East(cm) | North(cm) Up(cm)
CENT 1.83 0.75 3.54
CHDU 1.83 2.36 3.67
SHA1 2.45 1.24 2.97
XIAN 1.43 1.58 1.74
BJF1 2.63 0.84 2.70
SIGP 3.73 1.43 5.53
HRBN 3.89 2.19 6.45
Avg. 2.54 1.48 3.80




PPP by COMPASS (cm)
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Kinematic PPP (RT -PPP mode)
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Day of Year 2011 (day)

25.0

East(cm) | North(cm) Up(cm)
CENT 1.18 1.91 6.66
CHDU 1.73 2.93 1.24
SHA1 1.45 4.02 8.62
XIAN 0.92 2.00 6.62
BJF1 2.06 5.02 10.91
SIGP 2.62 3.03 4.63
HRBN 1.48 7.01 10.91
Avg. 1.63 3.70 7.94

Kinematic PPP from DOY 21 to DOY 25




Percentages [%]

PPP Convergence with BDS Double/Triple Freqguency OBS

Data source
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PPP Convergence with BDS Double/Triple Freqguency OBS
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T '
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Pseudo -range Differential COMPASS

A Reference : UNICORE UB240

A Rover: CNS100 -BG (single -frequency)

A Real-time rms[ Compare with GPS RTKE :
H:0.8m, V: 1.2m
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D-COMPASS Navigation




