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Objectives

e Practical evaluation of the contribution of
COMPASS/Beidou GNSS Constellation to the daily
work of surveyors in Belgium, Europa

¢ While we can hardly track more than 5-6 Beidou
satellites (full coverage in 2020) the addition of
them to GPS and GLONASS should be analyzed

e ComNav Technology is the first Chinese company
to design and develop their own GNSS measuring
engine and therefore can access Beidou B3
frequency.
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ComNav GNSS T300

256 channels — GPS, GLONASS, BEIDOU multi-frequencies ( BDS
B1,B2 and B3 E-RTK ), QUAN™ technology

GSM, GPRS, WIFI, NTRIP, RTCM 2.x, 3.x

UHF radio (0.5 up to 2 Watts) onboard

Lightest and smallest 0.950 Kg (with batteries)

Autonomous over 8 hours with hot swap battery mechanism
Bluetooth™, cables, external battery, external radio, ...
CGSurvey software, FieldGenius, SurvCE, ...

RTK, E-RTK, DGPS, Network RTK, Static, Kinematic, Post-
Processing, ...

Can be configured as Rover or Base Station
Very accurate measurements and much more !

CGEOS

WALCORS GNSS RTK Network

Wallonie

SpiderWeb

Home
“ QC Maps (NOVA)

+ Site overview

“ Configuration
* Rosults.
+ Statstcs

= v

| RINEX Job Servics |

© RINEX download guide The Reference Station Service Provider

+ RINEX Job Service
& Virtual RINEX Servica
& Computation Servica

Welcome to SpiderWeb
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FICHE PLANIMETRIQUE ~ 47G12C1
NAMUR

Ancienne commune de: WEPION

Topenyme:
Demi-planchette: 47/7N

Bome

wntaine | Inconnu
A i Acces libre
x=685834.38 m @ =50°25 27.2553" N
y=62383380 m )= 4°52°227050"E
B0 h =12581m
x = 185820.49 m Ezﬁ::;:"ﬂ
et Déterminé par GPS
Idenification; 01 Oct 1892 47653
Revisile: 04 May 1983 47604

Bome en béton a collier/d 15515 "M" - centre trou
ca 500m N de 'église de Wepion ; coié NE di N§2
ire de pi q la 92 8t I e
de Meuse : ca 6.00m NE dun amét de bus

Sommet bome (au ras du sof)

Comparison vs other Brands

COMPARISON WITH NATIONAL GEODETIC BENCHMARK VALUES

NGIb COMNAV T300 TRIMBLE R10 LEICA VIVA
AE AN Ah AE AN Ah AE AN Ah AE AN Ah

47602c2 | 0018 | 0024 | -0,030 |-0014] 0013 0,007] 0037 | 0,022 | -0,043 0,009 0013 -0,051
47G06c1 | -0,012 | 0033 | 0022 | 0009 -0011] -0,046] 0002 | 0,023 -0,008 | -0008 0018 0,007
47612c1 | 0006 | 0,002 | -0,011 | 0,006 0,004] __0,000] 0,004 | 0,017 | 0,001 0,005] 0,004 -0014
a7611c1 | 0003 | -0,001 | 0,003 | 0,006 0,000 -0,012] 0,001 | 0,003 | 0,012 0,001] o001 -0027

MEAN 0,006 | 0,013 | -0,004 | 0,002] -0,005] -0,013] 0,000 | 0,016 | -0,009 | -0,001] o,008] -0,021

STDEV 0013 | 0017 | 0022 0,019 | 0,009 | 0,024 0,007) 0008 0,024

Quadratic 0,014 0,014 0,021 0,023
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QIAO & GNSS CORS STATION

ComNav, CGEOS Build First BeiDou CORS Station in
Europe

April9,2015 - By GPS World staff

EOS Build First BeiDou CORS Station in Europe

iDou CORS Station ~ was built in Wallonia,
#  Belgium, by the ComNav local partner CGEOS, 'Qiao’ means 'bridge’ in Chinese and Jodl Van
naging director of CGEOS, is working to build » bridge between the Chinese and
by

CoMNAY

ComNav M300 Pro
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ComNav M300 Pro
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fipp Connection Receiver GNSS Rinex View Help
---|'\ Al e A Bl & HHNE] :r|-r el e | LS AR u‘?
N Chan oy Radio  MAde Dt Ammude Commast  lack 1 L " ] i M - T e
Folders Messages | Tracking  World Map [ v | PTView o
Projedt » ] i 7 3 5 T B
- +8 | Machinetime 2015-05-1509:24:44
H ' S @ Gusstmeute) 2015-05-15 07:24:46.000
GPSweek 134
Messages. 1 el 0T GPS second 458703.000
Satellite tracked 15
L - St W
° Solution SOL_COMPUTED
Trecking & Position NARROW_INT
=Y . o Differentsisge 20005
# Solution age 192484000 5
Word Map s - Latitude 50352627515 deg
Longitude 4591018592 deg
3 ' Attude %75 m
e 4 o ) riudesgms 00 m
File Download Longitude sigma 0008 m
S | Anmudesigme 002z m
@ Horzontal speed 0m03 mis -
IR Vertical speed 0006 m/s.
Rinex Convert Paint heading 62857 deg g
TR El
A .
P .
Terminal
¥
e
ferminé Diff 258 B/ CAP NUMJ
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.
RINEX V3.x Files
[ Compess Receiver Uity [2602-802624 COMB] - CACGEOS\RINDL QIAO
App Connection Recever GNSS Rmex View Help
- = @ »ic A Bl & W x|z & ; 2
chine Mise D Ammte Commst  loik ¥ merw ity Gonant @i sk | Aot o
Folders ] Messages  Tiacking ' WerldMop  File Download  Rinex Convert (@] - | T View
Project || File name | Downloadtime |  Size(KB)| ReceiverMo. | Marker | Model | AntHigh| Epheme - = FVT
802624114a.cnb 20150511 17:24 20 802624 QIAGZON... 1909 0.000 Hachica tive SOLHOISLS O,
u 802624114b.cnb 20150511 14:40 209 80262 802624 1909 0,000 [E]|__Ghss time (UTC) NS 051 S n NS00
802624114c.cnb 20150511 14:41 5 802624 802624 1909 0.000 GPS week 18
Messages 802624114d.cnb 2015.05.11 14:01 268 802624 802624 1909 0.000 P second 45946.000
- 802624114e.cnb 20150511 14:42 64 802624 802624 1909 0.000 Satelie tracked 19
g 802624114f.cnb 20150511 14:42 wn 802624 802624 1909 0.000 Satellite used 16
b 802624114g.cnb 2015.05.1114:43 2 02624 802624 1909 0000 Solion SOL.COMPUTED
Tracking 802624114t.cn 20150511 14:38 08 802624 802624 1909 0.000 ey NARROWINT
5 802624114u.cnb 20150511 14:38 269 802624 802624 1909 0.000 [ e SO0 s
(=N 802624114v.c0b 2015.05.1114:39 57 802624 802624 1909 0.000 9 £
802626114w.cab 2015.05.11 14:39 251 802624 802624 1909 0.000 Schirien e ey
World Map 802624114x.cnb 20150511 14:40 220 802624 802624 1909 0.000 Latitude 50352627385 deg
802624115a.cnb 20150511 14:51 243 802624 802624 1909 0.000 Longitude AB9IS1881T deg
‘ 802624115b.cnb 20150511 14:52 2 02 802624 1909 0.000 Alttude 196746 m
= 802624115¢.cnb 20150511 14:52 20 802624 802624 1909 0.000 Latitude sigrms 0008 m
i D 802624115d.cnb 20150511 14:53 62 802624 802624 1909 0,000 ol s T
802624115e.cnb 20150511 14:53 62 802624 802624 1909 0.000 Hitiefigos T
802624115L.cnb 2015.0511 14:54 64 802624 802624 1909 0.000 Herzerialsped s 2
802624115g.cnb 2015.05-1114:54 32 802624 802624 1909 0.000 e = -0!106 /
i S 802624115h.cnb 20150511 14:43 62 802624 802624 1909 0.000 il penl s
i 802624115i.cnb 2015.0511 14:44 25 802624 802624 1909 0.000 Paint heading 314075 deg 6
Q 802624115.cnb 20150511 14:44 3 02624 802624 1909 0.000 .
&3 802624115k.cnb 20150511 14:45 67 802624 802624 1909 0.000
802624115L.cnb 20150511 14:45 e 802624 802624 1909 0.000
Tapied) 802624115m.cnb. 2015.0511 14:46 39 802624 802624 1909 0.000
802624115n.cnb 20150511 14:46 22 802624 802624 1909 0.000
8026241150.cnb 2015.05.11 14:47 32 80624 802624 1909 0.000
802624115p.cnb 20150511 14:47 300 802624 802624 1909 0.000
802624115q.cnb 20150511 14:48 s 802624 802624 1909 0.000
802624115r.cnb 2015.05.11 14:08 242 802624 802624 1909 0.000
8026241155.cnb 20150511 14:49 245 80624 802624 1909 0.000
802624115t.cnb 20150511 14:49 45 802624 802624 1909 0.000
RANAR241150 coh 2ME.05.11 14-50 26T ANP624 RO2R24. 1909 0000 .
&
Reacy DH3EES
C O N V CREATIVE GEOSENSING sprL-s
‘V\ A Engineering Geodesy Consulfancy

413 20.00000" E 4 40 00.00000" £ 5" 06°40.00000" E 5* 33 20.00000" E
2
507 40 0000000 N
5026 40.00000" N
A
50132000000 N~
50 DU’ DOT00OD0 N~
500000 q 0001m [[ 0001m (T 0005m [T 0.005m [[ 0.005m
LATITUDE LONGITUDE ALTITUDE | olatitude |o Longitude| o Altitude
WGS-84 50° 21' 09.45861" N|4° 53' 30.90660" E 242,803 0,001 0,001 0,002
WGS-84 4063040,181 347748,125 |4888095,822| 0,002 0,001 0,002
WGS-84 50° 352627392 4" 891918500 242,803 0,001 0,001 0,002
LAMBERT 2008 687237,683 615878,438 196,611 0,001 0,001 0,002
COM N AV CREATIVE GEOSENSING spri-s
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GNSS Constellations Visible in Belgium

| Compass Receiver Uty [1505602-802624 COMS) - CA\CGEOS RINEX_QIAD.

App Connection Receiver GNSS Rinex View Help
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WALCORS - GNSS Network RTK

-
Ntrip Souce Table

Mount Point | Identifier | Format Carrier | System | Network ‘ Country | Latitude I Longitude | Nmea | sol... ] Ge
FKP2021G FKF2021G RTCM 2 2 GPS WALC... BE 49.93 4.07 1 1 Le
MAX1516G MAX15... RTCM3 2 GPS WALC... BE 49.93 4.07 1 1 Le
MAX1516GG MAX15... RTCM3 2 GPS & GLONASS WALC... BE 49.93 4.07 1 1 Le
MAX17G MAX17G RTCM 3 2 GPS WALC... BE 49.93 4.07 1 1 Le
MAX17GG MAX17GG RTCM 3 2 GPS & GLONASS WALC... BE 49.93 4.07 1 1. ke
MAXLEMGG MAXLEL.. Leica 2 GPS & GLONASS WALC... BE 49.93 4.07 1 1 Le
NEAR3GG NEAR3GG RTCM 3 2 GPS & GLONASS WALC... BE 50.21 6.43 1 0 Le
VRS1819G VRS181... RTCM2 2 GPS WALC... BE 49.93 4.07 1 1 Le
VRS1819GG VRS181... RTCM2 2 GPS & GLONASS WALC... BE 49.93 4.07 1 1 e
VRS2021G VRS202... RTCM2 2 GPS WALC... BE 49.93 4.07 1 0 Le
VRS31G VRS31G6 RTCM 3 2 GPS WALC... BE 49.93 4.07 i 1 Le
VRS31GG VRS31GG RTCM 3 2 GPS & GLONASS WALC... BE 49.93 4.07 1 1 Le
VRSCMRPGG VRSCM... CMR+ 4 GPS & GLONASS WALC... BE 49.93 4.07 1 1 Le
< i | b

Mount point User name Password

OK Cancel

CREATIVE GEOSENSING spaL-s
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.
Permanent Network RTK Integrity
Monitoring Rover Station for GPS and
PVT View L8|
= PVT jal

Machine time | 2015-05-15 09:22:33

GNSS time (UTC) | 2015-05-15 07:22:35.000

GPS week 1844

GPS second 458572.000

Satellite tracked 19

Satellite used 16

Solution SOL_COMPUTED

Position NARROW_INT

Differential age 2000 s

Solution age 192327.000 s

Latitude 50.352627557 deg

Longitude 4.891918543 deg

Altitude 1196737 m

Latitude sigma 0.008 m

Longitude sigma 10,008 m

Altitude sigma ‘0.020 m

Horizontal speed 0,003 m/s i
Vertical speed -0.008 m/s

Point heading 68.796 deg 5

CREATIVE GEOSENSING seri-s
Engineering Geodesy Consuliancy

CoMNAY
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Base Station Position by using GNSS Network
RTK (NTRIP) Virtual Reference Station Solution
Point ID_ |Northing (Local) |Easting (Local) [Elevation (Local) | A Easting |ANorthing \AEIevation
BASE1 611818,858 672943,911 314,970 -0,002 -0,004 0,013
BASE2 611818,856 672943,913 314,954 -0,004 -0,002 -0,003
BASE3 611818,858 672943,910 314,958 -0,002 -0,005 0,001
BASE4 611818,860 672943,912 314,957 0,000 -0,003 0,000
BASES 611818,857 672943,911 314,954 -0,003 -0,004 -0,003
BASE6 611818,860 672943,910 314,953 0,000 -0,005 -0,005
BASE7 611818,858 672943,914 314,953 -0,002 -0,001 -0,005
BASE8 611818,860 672943,916 314,949 0,000 0,001 -0,008
BASES 611818,859 672943,916 314,947 -0,001 0,001 -0,010
BASE10 611818,861 672943,913 314,944 0,001 -0,002 -0,013
BASE11 611818,860 672943,913 314,960 0,000 -0,002 0,002
BASE12 611818,861 672943,917 314,964 0,001 0,002 0,007
BASE13 611818,858 672943,916 314,967 -0,002 0,001 0,010
BASE14 611818,857 672943,920 314,964 -0,003 0,005 0,007
BASE15 611818,864 672943,920 314,967 0,004 0,005 0,010
BASE16 611818,861 672943,919 314,955 0,001 0,004 -0,002
BASE17 611818,865 672943,917 314,960 0,005 0,002 0,002
BASE18 611818,862 672943,917 314,959 0,002 0,002 0,002
MEAN 611818,860 672943,915 314,958 0,000 0,000 0,000
MEDIAN 611818,860 672943,915 314,958 0,000 0,000 0,000
MIN 611818,856 672943,910 314,944 -0,004 -0,005 -0,013
MAX 611818,865 672943,920 314,970 0,005 0,005 0,013
STDEV 0,002 0,003 0,007 0,002 0,003 0,007

CREATIVE GEOSENSING serL-s
COM N AV Engineering Geodesy Consultancy

Base Station Position by using GNSS Network
RTK (NTRIP) Virtual Reference Station Solution
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ROVER RTK UHF LOCATES AT 2606,12 meters
from the BASE UHF

CREATIVE GEOSENSING sPrL-s
COM N AV Engineering Geodesy Consulioncy.
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Home =" _— |

|‘§:‘ﬁ'20|26ﬁ- (1) **2.000 Home
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Reference Values

RADIO GNSS STDEV 0,004 0,004 0,005 0,007
MIN | 613965,308 | 672434,348| 308,823
MAX  |613965,321|672434,360| 308,841
DIFF 0,013 0,012 0,018 0,025
MEAN | 613965,314 | 672434,353| 308,833

RADIO GNSS STDEV 0,004 0,004 0,009 0,011
MIN 613965,316 | 672434,345| 308,823
MAX 613965,329 [ 672434,358 | 308,852
DIFF 0,013 0,013 0,029 0,034
MEAN | 613965,321 (672434,350| 308,838

A -0,006 0,003 -0,005
MEAN  613965,318 672434,352 308,836

CREATIVE GEOSENSING sprL-s
COM N AV Engineering Geodesy Consuliancy

GPS vs GLONASS (RTK)

RADIO GPS STDEV 0,003 0,003 0,006 0,008
MIN 613965,318 (672434,348 | 308,821
MAX 613965,328 672434,363 | 308,847
DIFF 0,010 0,015 0,026 0,032
MEAN 613965,322 (672434,355| 308,835

A 0,005 0,003 -0,001

RADIO GLO STDEV 0,007 0,003 0,006 0,010
MIN 613965,302 | 672434,340| 308,821
MAX 613965,324|672434,352 | 308,842
DIFF 0,022 0,012 0,021 0,033
MEAN 613965,313(672434,345| 308,832

A -0,005 -0,007 -0,004

CREATIVE GEOSENSING sprL-$
COM N AV Engineering Geodesy Consultancy
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GPS+BDS vs GLONASS+BDS

RADIO GPS+BDS STDEV 0,005 0,005 0,014 0,016
MIN 613965,305 [ 672434,353 | 308,793
MAX 613965,326 |672434,373 | 308,863

DIFF 0,021 0,020 0,070 0,076
MEAN |613965,312 |672434,359| 308,833
A -0,005 0,007 -0,003

RADIO GLO+BDS STDEV 0,003 0,008 0,007 0,011
MIN 613965,302 [ 672434,328 | 308,806
MAX 613965,314 [672434,362 | 308,838

DIFF 0,012 0,034 0,032 0,048

MEAN  [613965,309)672434,349 | 308,826

A -0,009 -0,003 -0,010

CREATIVE GEOSENSING sprL-S
COM N AV Engineering Geodesy Consultancy

GPS+GLONASS vs GPS (VRS31)

VRS31GG STDEV 0,007 0,004 0,005 0,009
MIN 613965,302 [ 672434,349| 310,653
MAX 613965,331|672434,363| 310,670

DIFF 0,029 0,014 0,017 0,036
MEAN  ]613965,316|672434,355| 308,850
A -0,001 0,003 0,014

VRS31G STDEV 0,007 0,004 0,012 0,014
MIN 613965,303 | 672434,350| 310,625
MAX 613965,327|672434,365| 310,663

DIFF 0,024 0,015 0,038 0,047

MEAN 613965,313 |672434,356| 308,838

A 0,005 0,004 0,002

CREATIVE GEOSENSING spRi-s
COM N AV Engineering Geodesy Consultancy
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GLONASS (VRS31GLO)

e There is simply no solution !

from Leica SpiderNET that can be used on
rover configured only to receive GLONASS
signals fo fix in RTK mode.

e As many other manufacturers, Leica
Geosystems seems using GLONASS (and w
can imagine BDS as well) in a second role,
keeping GPS as the major contributor.

CREATIVE GEOSENSING sPRi-s
COM N AV Engineering Geodesy Consultancy
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e \We cannoft receive Network RTK corrections

a

e

CGEOS
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Conclusions 1/3

e There is a high value to consider a GNSS
Rover RTK able to select a specific GNSS
constellation. (GPS or GLONASS or BDS and
any combination)

e If a constellation failed (GLONASS 1¢t April
2014) only that kind of GNSS Rover RTK will
be able to carry a proper autonomous
integrity monitoring and select the right one.

Conclusions 2/3

e Actually with 5-6 satellites in view from
Belgium, there is already an advantage
when we want to operate in an adverse
GNSS environment.

e We |look forward to have a full global
coverage with BEIDOU (2020) as we don’t
see GALILEO contributing foday like BEIDOU

¢ \We hope having shared our experience
would benefit you in your daily practice

FIG Working Week 2015
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MANY THANKS FOR YOUR
CONSIDERATION

Andy YIN & Joel VAN CRANENBROECK
CGEOS - Creative Geosensing sprl-s BELGIUM
ComNav Technology, Shanghai PR CHINA
E-mail : info@creative-geosensing.com
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