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SKPOS stations infrastructure
Status in November 2022

Network of the SKPOS® reference stations
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SKPOS stations infrastructure

= DVCN - new EPN station from 2022-02-20 H'
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* pillar monumentation + InSAR reflector
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SKPOS stations infrastructure

October 2022

Station relocation

reinforced-concrete pillar instead of roof monumentation

Network of the SKPOS® reference stations
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SKPOS stations infrastructure

November 2022
.—

New station

reinforced-concrete pillar

Network of the SKPOS® reference stations
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SKPOS stations infrastructure

December 2022
o—

= Station relocation

reinforced-concrete pillar instead of roof monumentation

Network of the SKPOS® reference stations
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SKPOS stations infrastructure

= 21 of 35 slovak permanent stations (60%) have
monumentation suitable for geokinematics
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Multi-year solution 2007 — 2020

Horizontal velocities

Residual Position Time Series
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Multi-year solution 2007 — 2020

Vertical velocities

Residual Position Time Series
BASVO0SVK 11701M001

Year
2015 2016 2017 2018 2019 2020
10 5 - B

5 11
E l I

£ O ey T it | i et T e o A
g 5 11
I
10 L1
10 N
I
E I

A L e T e g e L e e
it 11
’ I
SKNR e a8
l 10 .

SKVK .

SKGA‘ SI(LVl

SKDSL SKNZJ
HUV
+

Up [mrm]

’ ‘ 11 _/F‘
i |.’r o
| f»,-s.f.wlyffﬁw’"ﬂj gt “'*’;-LA*‘%““%LW M ﬂ‘rﬂ;frﬂf‘“’i‘f’a’*.“""f.ﬂ.lT"“ﬁ'ﬂwfﬁ

11
1814 1854 12894 1934 1974 2014 2054 2004 2134
GPS Week

— Antenna Changs Receiver Change

D Discontinuity WV \Velocitychange 0O Outlier Period: -
& SKPOS



SKPOS GNSS/InSAR collocation
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SKPOS GNSS/InSAR collocation

ZVOoL

= Collocations helps us to monitor station
surrondings stability

A range [m]
|

= |nSAR = new geodetic technique L g et
R N R el vt w——— i
* we plan to provide precise coordinates of InSAR L

reflector phase centers (like coordinates or heights of | |
benchmarks)

* InSAR reflector coordinates will enable to do correct
absolute referencing of INSAR images to ETRS89

* results from referenced InSAR image processing will be
used e.g. for vertical monitoring of Slovakia etc.

SCR [dB]

= usage of InNSAR technology is done in cooperation
with Slovak University of Technology



Physical monitoring station

e 2013

Quality monitoring based on virtual stations

® 2020

New physical monitoring station SUT2

® 2022
Relocation of monitoring station SUT2 - AGOA

Location: AGCA 2022-11-02
19
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SKPOS Infrastructure

= Control software:
@ Trimble Pivot Platform

* Version4.72

= Receivers firmware
* Alloy: 6.15
* NetR9: 5.55
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SKPOS Infrastructure

= Control software & Trimble Pivot Platform

* Problem with missing epochs in npr files

- Trimble Pivot Platform =|a
File View Help
*HR F@E= ¥ e v g e w
Tree - 4 b
EHE Siztus  File Written Epochs  Start [GPS Time] Path ~
‘imble Pivot Platiorm [Trimble_TPP_40701_202211 0o SKPOS_312H.n. 3593 11/8/2022 7:00:00 AM skpos-ap-1-1 Viskposdb2-1'SKPOSdata_skpos'npr_1_1_RTX\RefDatz.22\Month Nov\Day. 08
Alarm Manager [SKPOS] 2 SKPOS_312Gn. 3592 11/2/2022 6:00.00 AM skpos-ap-1-1 Yiskposdb2-1'SKPO Sidata_skposinpr_1_1_RTX\RefDats. 22\Month Nov\Day.08
3 g::ilasa::glﬁr[a;;;ésgposl 5) SKPOS_312F .npr 3586 11/8/2022 5:00:00 AM skpos-ap-1-1 'iskposdb2-1'SKPOS\data_skpos'npr_1_1_RTX\RefData. 22'Maonth Nov\Day.08
. Disk Watch [SKPOS] ] SKPOS_312Enpr 3556 11/8/2022 4.00:00 AM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz. 22'Month Nov'\Day. 08
Ephemeris Download [BERN] &) SKPOS_3120.n. 3592 11/8/2022 2:00:00 AM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skpes'npr_1_1_RTX\RefDatz.22\Month New'\Day.08
. Ephemeris Manager [Defaull] 3] SKPOS_32Cn.. 3596 11/8/2022 2:00:00 AM skpos-ap-1-1 Vskposdh2-1\5KPOS\data_skposinpr_1_1 RTX\RefData. 22\Month NoviDay.08
NtripCaster [SKPOS] 3} SKPOS_212B.npr 3594 11/8/2022 1:00:00 AM skpos-ap-1-1 Viskposdb2-1\SKPOSidata_skpesinpr_1_1_RTX\RefDate.22\Month. Nov\Day.08
%a:{:if’['gﬁg’ég’fzfggos] 5 SKPOS_ 3128 npr 3595 11/8/2022 12.00.00 AM shpos-ap-1-1 liskposdb2-1SKPOSidata_skposingr_1_1_ RTXRefData 22 Month NoviDay.02
 Online PP Manager [_SKF'DS] &) SKPOS_311Xnpr 3557 11/7/2022 11:00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz. 22'Month Nov'\Day. 07
" Reference Data Shep [SKPOS) a SKPOS_311Wwn.. 3600 11/7/2022 10:00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skpos'npr_1_1_RTX\RefData.22\Month. Nov\Day.
: Router Manager [SKFOS] 5] SKPOS_311V.npr 3559 11/7/2022 5.00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz. 22'Month Nov'\Day. 07 =
D?. Router [SKPOS_NMEA] 5 SKPOS 211Un. 3557 11/7/2022 8.00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz. 22\Month Nev'Day.
® Raw Storage [NMEA] o SKPOS_ 211 T.npr 3599 11/7/2022 7:00:00 PM skpos-ap-1-1 liskposdb2-1'SKPOSidata_skpesinpr_1_1_RTX\RefDate. 22 Month NoviDay.
! S:g“::g:;}jﬁgﬁgw ) SKPOS_311S.npr 3597 11/7/2022 6:00:00 PM skpos-ap-1-1 Viskposdb2-1SKPOS\data_skposinpr_1_1_RTX\RefData.2%Month NoviDay.07
RTO Multi Station [SKPOSZ] ) SKPOS_211R.n. 3554 11/7/2022 5:00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz. 22\Month Nev'Day.
RTO Net DGNSS [DGPSnet] ) SKPOS_311Q.n. 3557 11/7/2022 4.00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz. 22\Month Nev'Day.
RTO Met DGNSS [DGPSnet23] 5] SKPOS_311P.npr 3558 11/7/2022 3:00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skpos'npr_1_1_RTX\RefData.22\Month. Nov\Day. 07
RTO Net VRS [CMRplus] %] SKPOS5_3110n.. 1598 11/7/2022 2:00:00 PM skpos-ap-1-1 Yskposdb2-1\SKPOS\data_skpos'npr_1_1_RTX\RefDate.22\Month. Nov\Day.
EE Ez ggg ﬁgmi?} 5 SKPOS_ 211N n. 3504 11/7/2022 1:00:00 PM skpos-ap-1-1 liskposdb2-1SKPOS\data_skposiner_1_1_RATXRefDate. 22 Month NoviDay.
, Synchronizer [SKPOS] ] SKPOS_311Mn_. 3592 11/7/2022 12:00:00 PM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skposinpr_1_1_RTX\RefDatz.22\Maonth Nov\Day. 07
0~0 Network Mation Engine [SKPOS] 0 SKPOS_311L.npr 3586 11/7/2022 11:00:00 AM skpos-ap-1-1 Viskposdb2-1'SKPOS\data_skpoes'npr_1_1_RTX\RefData.22\Month Novi\Day.
“ 4 Integrity Monitor [SKPOS] 3] SKPOS_311K.npr 2585 11/7/2022 10:00:00 AM skpos-ap-1-1 Viskposdb2-1'SKPOSdata_skposinpr_1_1_RTX\RefDatz 22\Month Nev'Day.
& Network Processor DGNSS [DGPS] %) SKPOS_311J.npr 579 11/7/2022 5:00:00 AM skpos-ap-1-1 Yiskposdb2-1\SKPOSidata_skposinpr_1_1_RTX\RefDats.22\Month Nov'\Day.07
;i?; g?x"";:;ﬁf;["’;;;ggm VR3] 9 SKPOS_31l.npr 3588 11/7/2022 8:00:00 AM shpos-ap-1-1 liskposdb2-11SKPOS\data_skposingr_1_1_RTX\RefDate. 22 Month Nov\Day.07 v
= Integrity Menitor [SKPOS_RTX [Status Messages: Last 200 ltems 7 _,J.
%j RTXMNet Processor RTK [SKPOS] Type Event Time [UTC] Source ¥ Group W Severity ¥ Message Teut -~
@ g{?m;t:;ose[sg;;qi;omge [RTX_SKFOS] E 11/8/2022 8:27:55 AM NtripCaster [SKPOS__. Communicati . Warning TCP/IP Server driver could not accept a client connection. Message: An existing connection was forcibly
&} RTO Net VRS [RTCM3Z] 1 11/8/2022 8:28:04 AM NtripCaster [SKPOS]  Communicati..  Warning The client (Ip and Port: 192.168.50.5:45504T ) did not send an NMEA within 60 seconds to determin the...
(&} RTO Met VRS [RTCM32_MSM7] 1 11182022 8:28:07 AM NtripCaster [SKPOS_.. Communicati..  Warning TCP/IP Server driver could not accept a client connection. Message: An existing connection was forcibly..
Transformation Generater [SKPOS_JTSKD3] E 11/8/2022 8:28:17 AM NtripCaster [SKPOS_.. Communicati..  Warning TCP/IP Server driver could not accept a client connection. Message: An existing connection was forcibly...
i 11/8/2022 8:28:18 AM CbcFreguencyGroup... | Framework Information : Fer satellite C21 with frequency type L5 using tracking type L5_|Q no CBC group was found. To ensure.
P i 5 1 11182022 8:28:19 AM NtripCaster [SKPOS]  Communicati..  Warning The client (Ip and Port: 192.168.50.5:46022T ) did not send an NMEA within 60 seconds to determin the... -

Saved system configuration “Trimble TPP_40701_20221104". E 8 Login: admin DG ¥ co55MB @ 11/8/2022 8:28:26 AM [UTC Time]



SKPOS portfolio
Data formats — content - charges

Only network solution (Network RTK in VRS concept) is provided.

No single RTK!

Package Content Duration Format Flat rate
SKPOS_mm RINEX 1000 h year RINEX 2.x, 3.x 50€
SKPOS_cm . RTCM 2.3, 3.1,

(year) RTSK Ou; l:amt;? ¥ year RTCM 3.2, 50 €
CMRx, CMR+
RTCM 2.3, 3.1

S'((;gsgﬁ;“ RTK unlimited || Ro0t RTCM 3.2, 19 €
CMRx, CMR+

SKPOS_dm DGNSS year RTCM 2.1, 2.3 20 €

unlimited



Number of users

= Number of users: 2565 (Nov. 2022)
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Maximum simultaeous logins

" Maximum 622 simultaneous logins (2022-10-12)
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Type of users

= Since 2017 more new SKPOS users were from non geodetic
field
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Coordinate reference frame

= ETRS89 (ETRF2000) epoch 2008.5
= 7 Helmert transformation parameters to national system S-JTSK (JTSKO03)

= Shift-grid transformation from S-JTSK (JTSKO3) to S-JTSK (JTSK) — Nadcon,
NTv2

= All valid geodetic reference system are standardized = have EPSG codes from
February 2018

Reference system EPSG Code
S-JTSK (JTSK) East-North EPSG:5514
S-JTSK (JTSK) South-West EPSG:5513

(
S-JTSK (JTSK03) East-North EPSG:8353
S-JTSK (JTSKO3) South-West EPSG:8352



CORS coordinates keeping up to date

= 2021 — 2nd SKPOS multi-year solution (2007-2020) computed

* accepted by EUREF GB at EUREF 2022 Symposium in @@
Zagreb as a new Class A — EUREF Densification for Slovakia

* reference frame and epoch remain the same to keep
transformation parameters to S-JTSK consistent

ETRS89 (ETRF2000) at epoch 2008.5 OF THE SKPOS MULTLYEAR SOLUTION

AS EUREF DENSIFICATION FOR SLOVAKIA

2021



Tenders

= New 4 Trimble Alloy receivers

* Plan to replace 4 Trimble NetR9 for Trimble Alloy
each year

= Tender for provider of network connection for
reference stations
* next year we probably change the provider
* tender must be done every 4 years
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