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Main events of the last two years
towards GPS/GLO/GAL/BDS (4-GNSS) capability

Date 08-2019) 10.2020 03-2021 | F oat2021

5/35 stations 5/35 stations

- Just two more 4-GNSS capable stations
- A public procurement in progress now for 6 new receivers+antennas

- Until next spring the number of the 4-GNSS capable stations will be
almost doubled

- Another public procurement hoped in 2022
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Main events of the last two years
towards GPS/GLO/GAL/BDS (4-GNSS) capability

Date 08-2019

4-GNSS single base correction
provided by GNSMART2 in "‘\\
test mode|!

Real-time

Service

4-GNSS
stations

~ 5/35 stations
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:
4-GNSS single base RTK corrections provided by self developed caster

Date 10-2020 03-2021
4-GNSS single

base RTK
corrections from

Real-time 4-GNSS single base RTK corrections from the receivers

| 1ed by self developed — — the receivers
SEW'EE /I/}/f/'{!"-i = y self developed caster in the service | pl’[ﬂ."ldEd b"f calf

develnped caster

 in the service

4-GNSS

5/35 stations 7 /35 stations|!

stations [
L // \
GNSS Caster Admin O If I I I t I °
Dashboard
Streams
Connections
Q [ Add new stream - ]
Stream ACTIONS ENABLED MOUNTPOINT LATITUDE LONGITUDE CARRIER NAV. SYSTEM NETWORK COUNTRY
: O 0 AUTORTK-MSM 0.000 ° 0.000 ° 2 GPS+GLO+GAL+BDS  GNSSnethu HUN
Station
6 @ BUTE-MSM 47.481° 19.057 ° 2 GPS+GLO+GAL+BDS GNSSnet.hu HUN
Map view
6 @ JASZ-MSM A7 506 ° 19.920 ° v GPS+GLO+GAL+BDS GNSSnet.hu HUN
ysers O 0 KECS-MSM 46.906 ° 19.701 ° 2 GPS+GLO+GAL+BDS  GNSSnethu HUN
Caster O 0 PEN2-MSM 47.790 ° 19.282 °© 2 GPS+GLO+GAL+BDS  GNSSnet.hu HUN
6 @ SZFV-MSM A7.189 ° 18.419 ° 2 GPS+GLO+GAL+BDS GNSSnet.hu HUN
O 0O TATA-MSM 47649 ° 18.329 ° 2 GPS+GLO+GAL+BDS  GNSSnethu HUN
6 @ ZALA-MSM 46.842 © 16.842 ° 2 GPS+GLO+GAL+BDS GNSSnet.hu HUN
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:
4-GNSS network RTK corrections by GNSMART?2

GPS
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GLO | [ GAL 1
5 || 4

NET-1 network processing
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provided by GNSMART2 in| S ) - B
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provided by seljl

developed castef|

in the service]
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:
NET-1, NET-2 network processing

ole]
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:
4-GNSS network RTK corrections by GNSMART?2
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:

Skyplot; Satellites data

MAGASSAGI SZOG
40°
30°
70°
32°
26°
53°
21°

New monitor site for GNSMART-2 service

Start page with the most
important information of the
network

Reference stations and
available streams

GNSSnet.hu | MONITOR Referenciaallomasok

Halézat allapota (2021-10-29 09:20 UTC) < = o
@ L
o JASZ : ONLINE g 2
-] s ® [+] - y -
Aktiv allomasok A t- t t- o o ® = o S o
54)(54 = C |Ve S a |0ns o = | L é \ = L
-] » & &
[ %] ° & -
] » “ o
Elérhetd streamek ° s ¥
8/8 - Available streams a4 CHO o
Leaflet | & OpenStreetMap contributors & CARTO GNSSnet hu

GPS miiholdak . Streamek

9/9 = GPS Sateultes (aVI'.) 4 NEV ALLAPOT
SG0 MAC3.1 [ ONLINE |
SGO_PRS3.1 [ ONLINE |

GIONASS miiholdak . SGO_FKP3.1 [ ONLINE |

7/7 - GLO Satellites (avr.) ~ SGO_PRS3.2 T
SGO_RTK3.1 [ ONLINE |
SGO_RTK3.2 [ ONLINE |

Galileo mitholdak _ ° SGO_DGNSS3.0 m

/6 GAL Satellites (avr.) S

Detailed satellites data of
the reference stations

Allomas lista

NEV ALLAPOT KAPCSOLAT VALTOZAS GPS GLO GAL BDS PONI
ARAD 2021-10-21 11:40 Hr - - - =
BALE 2021-09-08 16:44 o/9 77 /- /-
BARC 2021-10-25 02:32 9/9 6/7 -/- -/-
BJEL 2021-09-11 16:36 o/ F/7 6/6 5/5 =
BODO 2021-10-04 15:14 8/8 7/7 4/4 /- =
BUTE 2021-08-16 14:16 9/9 8/8 6/6 12/12«
CAKO 2021-08-16 14:16 9/9 7/7 5/5 5/5 =
CSOR 2021-10-2502:32 o/9 77 /- /-
DEBR 2021-10-25 02:32 9/9 7/8 -/- -/
DOPL 2021-10-04 23:50 7/7 5/6 4/4 of7 =
DUV 2021-10-25 02:32 9/9 88 -/- -/
FLDB 2021-10-26 17:36 9/9 7/8 5/5 13/13=
FUZE 2021-10-25 02:32 o/a 77 /- /- G
GKU4 2021-08-16 14:16 9/9 7/7 5/5 8/8 =
GYFH 2021-10-25 02:32 o/a 77 /- /-
GYOM 2021-10-2502:32 9/9 7/8 -/- -/
GYUL 2021-10-25 02:32 o/a 77 /- /-
HALA 2021-10-2502:32 9/9 /7 /- -/
HUVO 2021-09-03 09:42 3/8 6/7 5/5 8/8 =
JASZ 2021-10-2502:32 9/9 7/7 4/6 13/13=
KAPO 2021-10-25 02:32 o/ 7/8 -f- -/- G
KECS 2021-10-2502:32 9/9 7/7 6/6 13/13=
2021-10-12 18:32 89 77 /- /- =

—
—

BeiDou miiholdak

10/10

- BDS Satellites (avr.) v SGO_xxx3.1 — RTCM3.1 (GPS/GLO data )

SGO_xxx3.2 — RTCM3.2 (GPS/GLO/GAL/BDS data )
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:
Temporarily three independent real-time service

GNSMART-1, GPS/GLO data: Caster address - ntripl.gnssnet.hu:2101
Nationwide coverage m

GNSMART-2, 4-GNSS data: Caster address - ntrip2.gnssnet.hu:2101

Partial coverage (7 stations)
GPS/GLO/adatokkal: Nationwide coverage

Single base, 4-GNSS data by self developed caster: ntrip2.gnssnet.hu:2102 E
Partial coverage (7 stations)

After a slow transition from GNSMART-1 to GNSMART-2, GNSMART-1 service will be stopped!
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General Information

Experiencies with Galileo and Beidou:
About the test measurements

Spectra Precision 80

October 2021

11 km far away from station PEN2 {SGO)

Continuous for hours

Network RTK PRS correction by GNSMARTZ2

Every 5 seconds

5% but partially obscured location (at the 1 th test)

and significantly obscured location (at the 2 nd test)
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Experiencies with Galileo and Beidou:

Test measurement with GNSS systems separately
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4-GNSS (GPS/GLO/GAL/BDS) Test with network R'II'K correction (29.10.2021.) Realll Base-Rover distance: 11 km,IPRS station distance: 4.3 km 2021 m 19 | 43 [ g = 5 ] 10 o [ 0 ] 0 ] IIﬁI '—".I 3 IElI ﬂI
0.30 | . )
1 : |
gig | \//'\\ﬂl 2' Only GAL 3' Only BDS 5' Only GPS Station GPS GLOMASS Galileo BDS |
— - 'I I
E 0.5 , [
- gﬁg 1 OnIﬁly BDS | ____-----— __ [P __---.--__ R S -
R | ST T 2 B e - =S —— arlos|isftefoslsoforfaofos] Jorfreosfosfra] [usfasfosaefosfsifosfns| [ar]uofsalae]uefae 21
= -0.10 \ I o -
a -0.15 : I
& _0.20 \ Al RISA .
-0.25 | #}J“‘ I ;
-0.30 oL I SKRY =
mmmmmmmmmmmmmm W W W W WA WA WA WA WA WA W W un un un &- o O = S = = I I I e L L T L L T L T T L
T EREFVEENE: gsﬂgmﬁ§5-~33ma:a::mgggggg§§§~§§§§§=§§§ S RS0 EE88S88883283¢8
EEEEEEEEE - YEEVEE SRR LR R R RS S S E R E Y 5 EEEEEEEEE R R
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ | = = = E E E E ﬂ = e e e e e e v e el e e 1-T| E= BT = T = T I I = B = B I = | -T | = = = = v = = = = = = = = = = = =
! - - - BUTE
I I UTC Time [hhmmss] I | .
i I
I : _ aN g —oaH | I JASZ ! X
i ! i i i i |
i R e A - | ol S i =l )
i RTK Quality; Number of the Satellites; Age of Corrections i =
12 i ! I I
= - : : DEBR
-, I I I I
w 10 ] . .
< g ! ! ! I DUV
g | | | 1 | L —
£ 6 — S — m _r L1 | LI Fuze
s , ' : ! | GYOM
- | |
= .
£ 2 : GYLL
E | | I : | 1 [I0 101 i | | | .l Wil | | i |
o 0 | I HALA
b Ly WUl ouw u U U W u wny R GEGEEEEE i E l a] W W W w Ww U un un [ = (== == =B LR R W U W w uh u U uh wny GGG R i ] W W oW W W U um un uwhy A
E AREN228CPRRSE RN 088 R R A28 R 8GR e N RE g ErEa0R 8323883088433 88 I
= = L] ;q ;q o N N :2 ﬁ A A A A o O § § L e B B s B B B e | 3 # # o) ; ; - g Ly E E E § = = = e e L Bl | oy E E 3 E [75] E E E § ﬂﬂﬂﬂﬂﬂﬂ s s :E KECS
EEEEE......*‘_.""_.""_.".........EEﬂﬂﬂ"_."z.........333333333_...._....3_._.33Ezﬂﬁﬁﬁﬁﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁﬁ A998 88 3 2888888883
MISC
UTC Time [hhmmss]
— RTK Quality Mo_SWs Age of corrections MONO

BDS ...
- Only GPS gave perfect positioning, GAL almost perfect o -
- Our rover can not use all BDS SVs (only between C1-29) “ewl b,
- 4-GNSS together working very well el "

/th EUPOS Council and Technical Meeting - National Report of Hungary A ,
November 9-10. 2021 - Bucharest Partially obscured location

g

11

A



ITIONS

ith Galileo and Beidou
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iencies w
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Exper

2-GNSS (GPS/GLO) vs. 4-GNSS (GPS/GLO/GLA/BDS) nRTK Test (23.10.2021. ) --- Real Base-Rover distance: 11 km; PRS station: 4.3 km
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on obscured location
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Main events of the last two years towards GPS/GLO/GAL/BDS (4-GNSS) capability:
New website for post-processing data (GPPWEB)
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- RINEX and virtual RINEX data with 2.11 and 3.x versions
- GPS/GLO/GAL/BDS data from 7 stations
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Statistics

RTK Usage
(Measured in Hours)
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_— Annual average of the RTK fix status

EMeasured data @ Estimated data

Decreasing usage in 2020 (COVID19?)
but increasing trend again in 2021

Ratio of RTK fix status [¥:]
]
=

Service availability
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Approximately 80%
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Near 100%
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T_hank you for your attention!

Lechner Nonprofit Ltd.
© < Satellite Geodetic Observatory, Penc (SGO)
" 1111 Budapest, Budafoki Gt 59.
1149 Budapest, Bosnyak tér 5.

www.lechnerkozpont.hu
) www.gnssnet.hu
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