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Administration of CZEPOS network
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Administration of CZEPOS network

CZEPﬁs

compatibility of CZEPOS services with
global navigation satellite systems
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Receivers and Antennas

Leica GR30

e 2018 first 8 stations
2019 remaining 17 stations

Leica AR25

* since 2012




Firmware Upgrade in 2023

since april 2023 - receiving new GNSS frequencies after a firmware upgrade
(BeiDou lll. generation)

GR30-4.61.290 | CPRG | 2023-05-23 14:05:14

Domu | Stav | Sprava GNSS | Nastaveni pfijimace | Pomoc | Podpora

Sprava GNSS

PFijem v O
Obecné GPS GLONASS GALILEO BEIDOU Qzss
Druzicové systémy
GPS L1 L1C L2P(Y) L2C L5
GLONASS L1 LoP L2C L3
GALILEO E1 E5a E5b AItBOC E6
BEIDOU BAI B1C B2a B2b B2l B3I
Qzss L1 L1C L2C L5
NavIC L5
SBAS PFij. druz. syst.: | Automaticky v |

so far included only in RINEX files

CZEPKQS



*? GNSS Spider = o=
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Leica GNSS Spider

* Primary installation — 12 months a year
* Secondary installation — 1 month a year



Galileo/BeiDou RINEX3 services since 2021

CzZEP/ /S M Cestina v | |0
g / RINEX Data
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" X RINEX Data DOSTUPNOSTDAT ,17.47 %
Obdobi: 30 Dni
© Tato sluzba umoZiiuje poZadovat data ve formatu RINEX v. 3.x. Plivodni interval observaci je 1 s a plvodni délka souboru je 15 min.
o Prizptsobeni vystupniho intervalu observaci a slu¢ovani soubort je podporovanc. Maximum 960 soubor( miZe byt stahovano nebo

{pokud je mozno) slucovano v ramci jednoho poZadavku.
Cas pocatku: 202 8:30 do 2021-04-07 09:00

{Nazev projekiu) fybrano: 2 Stanice, 4 71
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till 2021: Leica SpiderWeb software: only RINEX2 (GPS+GLO)
since 2021: Leica X-Pos software: only RINEX3 (GPS+GLO+GAL+BDS]



Administration of CZEPOS network

Home / Kvalita stanice

—J Praha Quality Plots
Site Overview | Quality Plots | File Summary | File Availability ° H H 1
o monitoring of quality
L Overall Data Completeness: More than 94% complete epochsiobservations indicates normal operation.
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New prices since 2017

DGPS

Differential GPS * DGPS 20 K¢ (0.78 €) / 1 hour

* RTK 80 K& (3.13 €) / 1 hour
e * RTK3-GG 60 KE(2.35€) /1 h
Real Time Kinematic c (2. ) / 1 hour

* RTK3-NS-GG

* RTK-PRS

« RTK-FKP

* VRS3-MAX, VRS3-IMAX 280K Bed- Bl )P Ol
VRS : .
Virtual Reference Station VRS3-MAX-GG, VRS3-IMAX-GG 60 Kc (2.35€) / 1 hour

* VRS-MAX-GG_L4G
* VRS-IMAX-GG_CMR, VRS-IMAX-GG_CMR+
* VRS3-VirtualRS-GG



New prices since 2017

Real-time services:

- fixed monthly payment

RTK-PRS, RTK-FKP, MAX, iIMAX, MAX-GG, iIMAX-GG,

RTK, RTK3-NS, RTK3-GG,

DGPS 6 000 K¢ (234.74 €)
1 000 K¢ (39.12 €)

RTK-PRS, RTK-FKP, MAX, iMAX, MAX-GG, iIMAX-GG,
RTK, RTK3-NS, RTK3-GG,

DGPS 25 000 K¢ (978.09 €)
10 000 K& (391.24 €)

- fixed annual payment

Post-processing products: data interval: 1 - 4 seconds “80-KCE-(3+13-€) 50 K¢ (1.96 €)

5 - 9 seconds ‘16 KC (0.63 €) 10 K¢ (0.39 €)
10 - ... seconds 8-MC-(0:31-€) 5 K& (0.20 €)

computation service free of charge

till 2023: prices listed in the price list of Land Survey Office
since 2023: prices implemented in legislative
(,land surveying” decree 31/1995 Coll.)



CZEPOS - cooperation with dealers since 2021
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CZEPOS data within CzechGeo/EPOS project

*28 Czech stations
*27 neighboring stations
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* cooperation within projects:

EUPOS, EPOS, GISCAD-OV

EUP®S EPGS

" European Position Detérmination System +

ey,

GISCAD—OV ‘

CZEPﬂs

Watbrzych

Jelenia Géra

_Opole

Nysa

Ktodzko
j 4D ASG,

eupos

E - station included C
to EUREF network (EPN) Pa

> i il APOS
Stations receive GPS + GLONASS, Rohrbach reista
selected also:

G - Galileo B- BeiDou Q - QZSS ign station

§POS station

private sector

m public sector



CZEPOS data within CzechGeo/EPOS project

ZECH  rir % o
&5 EP&3S

GNSS data portal

This web portal provides access to

*» GNSS station metadata (“site-logs™)
» GNSS measurement data files
e GNSS data gualitv monitaring

¢ ZECH

“EO/EPOS

RESEARCH INFRASTRUCTURE Home Aboutus Sections Dataand services Documents and presentations News

Home / Data and services / GNSS data

Seismological data P
GNSS data
Gravimetric data
Geodynamic data
Geomagnetic data

Geological and applied geophysical data p

Logged in as (jan.reznicek@cuzk.cz) |

data flow from CZEPOS
interrupted in 2023

GNSS data

The GNSS data portal is used to provide data measured by permanent GNSS stations (Global
Navigation Satellite System). It contains:

o Metadata about GNSS stations ("site-logs")
* GNSS measurement files

o GNSS data quality control

Access is provided for permanent GNSS stations from four networks that are connected to the
CzechGeo infrastructure (GEONAS, PPGNet, VESOG and WEBGEODYN) and one network cooperating
with CzechGeo (CZEPQS). The data is available in daily files in the standard RINEX format (version 2.11
or 3.x) with a recording interval of 30 seconds. For data with a shorter recording interval (1 second, for
some stations 10 Hz), please contact the responsible person. The data are available only for research
and academic purposes within the CzechGeo/EPOS infrastructure. Information on the use of data is
collected, including links to relevant publications.



CZEPOS data within GISCAD-OV project

HOME  PARTNERS v ADVISORY BOARD  STAY UP TO DATE v

Co-funded by the Horizon 2020 programme
of the European Union

Scope and Objectives

The main scope of the GISCAD-QOV is to design, develop and

validate an innovative and cost-effective High Accuracy Service
for Cadastral Surveying applications, based on GPS+Galileo
High Accuracy Services (HAS) and Precise Point Positioning-
Ambiguity Resolution quick convergence (PPP-AR) advanced
techniques.

Work Plan Work Packages GANTT Chart

2022/09 - field camaign




CZEPOS data within GISCAD-OV project

Accuracy:
PPP-RTK - RTK surveyors / control points
all points:

place point number type | method | |dN]| {cm} | |dE| {cm} | dp {cm} | |dH]| {cm} n [my {cm}|{mg {cm} | mye {cm} | my {cm}
Prague 101, 885-3 DP | PPP-RTK 0,2 1,1 11 1,0 36 24,9 11,0 19,2 38,3
Prague 102(0179) DP | PPP-RTK 4,7 1,4 4,9 3,8
Prague 1000 GP | PPP+HAS 1,0 3,0 3,1 3,0] all points excluding the error ones:
Prague 103(184) DP | PPP-RTK 1.4 0,1 1.4 5,8 n |my {cm}|mg {cm} | mye {cm} [ my {cm}
Prague 1001 GP | PPP-RTK 3,0 1,0 3,1 7,5 35
Prague 29(V zahorskem) TP | PPP-HAS 2,1 1,0 2,4 0,6
Prague 201(0010) DP | PPP-HAS 2,8 1,7 3,3 9,4 only trigonometric points:
Prague 202(0037) DP | PPP-RTK 0,9 2,4 2,6 9,0 n |my {cm}|mg {cm} | mye {cm} [ my {cm}
Prague 203(0003) DP | PPP-RTK 1,3 6,1 6,2 9,9 4 3,3 2,3 2,9 7,5
Prague 205(0021) DP | PPP-RTK 4,5 0,7 4,6 7,3
Prague 204(4576-11) DP | PPP-RTK 4,5 0,0 4,5 2,6
Prague 206(4576-2) DP | PPP-RTK 13,4 4,1 14,1 12,1l adva ntage:
Prague 2001 GP | PPP-RTK 1,0 2,2 2,5 4,0
Hradec 4004 GP | PPP-RTK 0,9 5,6 5,6 1] * sparser network of
Hradec 4001 GP | PPP-RTK 1,4 2,3 2,7 216,6 permanent Stations
Hradec 2 DP | PPP-RTK 11,1 6,6 12,9 9,2
Hradec 1 DP | PPP-RTK 0,2 0,8 0,8 34,3
Hradec 3 DP | PPP-RTK 0,6 6,8 6,8 28,0 disadvantage_

_Hradec 4003 GP | PPP-HAS 3.9 4.0 5.6 13,7 '

M 112 e 5o far 10 min fixation
Hi ] ] 8,9 .

Rol all points excluding the error ones: —175 on 1 point

wol | n | my fom) | me {om} | mye {om} | m, {em} 24+ specially modified
) ,

Rol 35 124 GNSS receiver

 Rol 9,0

Rokytnice 4 DP PPP-RTK 1,2 4,8 5,0 12,0
Rokytnice 6 DP | PPP-RTK 8,8 1,4 8,9 14,1




CZEPOS data within GISCAD-OV project

Accuracy:
PPP-HAS - RTK surveyors / control points
all points:
place point number type | method | |dN]| {cm} | |dE| {cm} | dp {cm} | |dH| {cm} my {cm} [my {cm}|mg {cm}|mye {cm}|{my {cm}
Prague 1000 GP | PPP+HAS 10616 7138 1279;2 52,5 15 2756 | 188,9 | 236,3 | 168,1
Prague 1001 GP HAS 40,0 51,5 65,2 4557
Prague 1001 GP | PPP-HAS 3,7 17,4 17,8 130,0] all points excluding the error ones:
Prague 1000 GP | PPP-HAS 28,0 2,2 28,0 70,2 my {cm} [my {cm}|me {cm}|mye {cm}|{my {cm}
Prague 29(V zahorskem) | TP | PPP-HAS 14,1 42,2 44,5 167,6 14
Prague 201(0010) DP | PPP-HAS 15,6 5,0 16,4 29,9
Hradec 4003 GP | PPP-HAS 4,0 1,3 4,3 113,4] only trigonometric points:
Hradec 4002 GP | PPP-HAS 20,0 88,3 90,6 341,9 my {cm} [my {cm}|mg {cm}|mye {cm}|{my {cm}
Hradec 50(U procharny) TP | PPP-HAS 9,1 65,9 66,5 36,2 4 23,6 40,5 33,2 109,2
Rokytnice 4001 GP | PPP-HAS 24,6 52,6 58,0 37,0
Rokytnice 4002 GP | PPP-HAS 82,4 68,0 106,9 8,4
Rokytnice | 5 (Rokytnice n/J,s) | TP | PPP-HAS 20,5 18,7 27,8 91,6 advantage:
Paka 1066 GP | PPP-HAS 2,8 24,9 25,1 95,6
Paka 4001 GP | PPP-HAS 2,3 8,5 8,8 52,0 °* nNno network of
Paka 27(1501 U krize) TP | PPP-HAS 39,0 10,1 40,3 99,6

permanent stations needed

DP - detail point (ETRS89 coordinates originally measured by surveyors - RTK method)
GP - reference point (ETRS89 coordinates originally measured by surveyors - RTK method)
TP - trigonometric point (given catalogue ETR89 coordinates) d isadva ntage:

e so far 10 min fixation

all points excluding the error ones: on 1 point

n | my{cm} | mg {cm} | mye {cm} | my {cm} e specially modified
14 GNSS receiver
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thank you for your attention



