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SKPOS”

= 33 Slovak stations (GPS+GLO+GAL+BDS)
= 21 foreign stations (APOS, gnssnet.hu, CZEPOS, ASG-EUPOS, ZAKPQOS)
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SKPOS Quality Control

= new web application developed at GKU Bratislava
for tracking, monitoring and analyzing:
* Time Series

 Data Quality: b S
= Number and percentage of observations -
. Jan 2018
= Cycle slips
= Multipath errors Quality Control
= Skyplots Casové rady, kontrola kvality,

dostupnost Udajov

e RINEX availability
e Real-time data delay (station -> control software)



SKPOS Quality Control

" |nput data:
* SINEX (Bernese GNSS Software 5.2)
e RINEX (G-Nut/Anubis 2.2.2)

* Real-time data (Trimble Pivot Platform)
" Out put data: S
* Plots LT rEeses
= Time Series T ’
= Observations, cycle slips, multipath errors A A
- Skyplots |

GPS Wee!

= Real-time data delay
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SKPOS Quality Control

" App features:
e automatic data processing / data updating

* e-mails alerts

* interactive plots with marked GNSS HW changes
* zoom-in/out, direct export to PNG

» data of 86 stations (SKPOS / foreign SKPOS / EP|
e gquality data of GPS & GLONASS observations




SKPOS Quality Control

= User Interface:
* client-server application available throi

* only for SKPOS administrators

e programming languages:
= HTML

CSS

Javascript (Angular 5)

PHP

MySQL

= Batch

HTML £S5 JS




SKPOS Quality Control

= Graphic User Interface:

L SKPOS® Quality Control

Search station

« Active

SKPOS stations (33)

BASV
BBYS
BREZ
DOPL
GANP
GKU4
HUVO
JABO
KAME
KOLS
KOSE
KUZA
LIE1
MOP2
PEMB
PRES
RISA
SKDS
SKLM
SKLV
SKMT
SKNR

Q Time Series

Data Qualtty

Skyplots

Data processed by Bemese GNSS Software 5.2

JABO

11552M001

Position Time Series in IGS14

120
080
040
000

40

080

120
120
080
040
000

040

080

-120
020

E
@
m
w

010

-010

-020
1590

2011

1630

& Save png image

2012

1670

I
|
|
1

20

|
000 ML‘H& me‘
|

1710

¥

Data Availability Real-Time Delay

— Antenna Change
— Receiver Change
Year

13 2014 2015 2016 2017 2018 2019
—
.ﬂ-"'-

|
Tsdovad Mﬁ -

Wl gl ey

1750 1790 1830 1870 1810 1950 1990 2030

GPS Week

® SKEPGS Resat zoom €

JABO 11552M001 — Antenna Change
Position Time Series in ETRF2000 — Receiver Change
ear
201 2012 2013 2014 2015 2016 2017 2018 2019
010 1
I
£ i 2000 S PR,
H | [,
= M&‘
I {
-010 |
010

;
1
Y
:
%
4

-010
020

010

000

Up [mim]

-010

-020
1880 1630

& Save png image

MWNM')? i

1
L L —
AT gt WJMM :

1670 1710 1750 1790 1830 1870 1910 1950 1990 2030
GPS Week

® SKPOS Ressat zoom €



Data Quality Monitoring

= Time Series:
 ,RAW“ time series of permanent stations in IGS14 & ETRF2000

JABO 11552M001 — Antenna Change JABO 11552M001 — Antenna Change
Position Time Series in 1GS14 — Receiver Change Position Time Series in ETRF2000 — Receiver Change
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Data Quality Monitoring

= Time Series: —————

* identified problem with Trimble Zephyr Geodetic Model 2
GNSS antenna (S/N: 3013) — GANP, GKU4, KUZA, SKLV, SKVK

SKSV  11546M001 — Antenna Change SKTN  11547M001 — Antenna Change

Position Time Series in ETRF2000 — Receiver Change Pasition Time Series in ETRF2000 — Receiver Change
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Data Quality Monitoring

= Data Quality:

e quality of GNSS data in RINEX v2.11 files since 2007:

= percentage & number of observations (L1, L2, L5)
= multipath errors (L1, L2, L5)
= cycle slips

Ratio observed/expected observations Maximum number of observations
GANP RINEX 2.11 GANP RINEX 2.11
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Data Quality Monitoring

= Data Quality:

e quality of GNSS data in RINEX v2.11 files since 2007:
= percentage & number of observations (L1, L2, L5)

= multipath errors (L1, L2, L5) e s onen
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Data Quality Monitoring

= Data Quality:
e quality of GNSS data in RINEX v2.11 files since 2007:

= percentage & number of observations (L1, L2, L5)
= multipath errors (L1, L2, L5)
= cycle slips

Number of cycle slips
VELS RINEX 2.11
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Data Quality Monitoring

= Data Quality:

* |ost signals at L2, L5 frequencies
at Trimble Choke Ring antennas

— BASV, BBYS, KAME, KOSE

Ratio observed/expected observations
BBYS RINEX 211
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Data Quality Monitoring

= Data Quality:
* identified problem with firmware version 5.30 (Trirr
* detected jump in multipath errors (GLONASS L2)

Daily RMS due to multipath on L2
TREB RINEX 2.1
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Data Quality Monitoring

= Data Quality:

* reduced multipath errors (Trimble NETR8 -> Trimble ALLOY

FMS of L1 Code Multipath [m]

REMS of L2 Code Multipath [m]

Daily RMS due to multipath on L1
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Receiver Configuration - Summary

This page display= the current settings of the receiver.

Zelect Receiver Configuration / Summary.

Elevation Mask - The elevation mask below which the receiver will not track satellites.
PDOP Mask - The valus for PDOP abowve which the calculatdon of new positionz is
suspended until the PDOF fals below the maskvalus again.

Haorizental Precision - The required horizontzal precision that yow 32t to detsrmins when
the horizontal quality indicator on the recsiver display switches from fiazhing (precision
thresheld not met) te notflashing {precision thresheld met). It al=e determinszs when an
Omni3TAR =clution has initislzed.

Vertical Precision - The required vertical precision that you ==t. This threshold determines.
winen the wertical guality indicator on the recsiver display switches frem flashing (precision
thresheld met met) to notflazhing {precision threzheld met).

Clock Steering - When enabled, the receiver clock iz steered to GFS system time rather
than perigdicallyintreducing | ms steps and constraining the clockto 2 0.5 ms.

EVEREST™ Multipath Mitigation - Trimole proorietary mukipath mitigatdon algorithm.
Ensoled by cefsut

Signal Tracking Bandwidth - Can b= Wids or Marrow. The defau’tis Narrow.

Antenng ID - A numeric reprezentation ofthe szlzcned antenna type being used with the
receivar.

Antenne Type - Tne selectsd antenna tyops being used with the receiver.

Antenne Measurement Method - The zelected antenna measursment method being
used with the receiver.

Antenne Height - The hegntofths antsnna refsrence point

1PPS OnfOff - Indicates Fthe 1PPI output has been ensbled.

Buvant 1 On/Off - Indicates whether the Eventinput has besn enabled.

Event 1 Slope - Indicates the sslscted slope for the Event Input.

External Frequency Available - Indicates 7 an sxtermal frequercy input =ignal has been
detectad.

Aoy GMSS Relerence Recetvor Lser Sude | BS



Data Quality Monitoring

= Skyplots:

* trajectory of visible GPS and GLONASS satellites
* identification of objects that cause GNSS signal blockage

Skyplot (2018-12) Skyplot (2019-01)
GKU4 RINEX 2.11 KOSE RINEX 2.11

—GPS —GLO —GPS —GLO
2 SEFOS 2 SKEFOS



Data Quality Monitoring

roof vs. monument (pillar) stabilization

= Skyplots:

GKU4 RINEX 211

—GPS —GLO
© SKPOS

Skyplot (2019-01)
KOSE RINEX 2.11
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Data Quality Monitoring

= Data Availability:

* availability of daily 30s RINEX 2.11 files

N SKPOS® Quality Control

Time Series

Availability of daily 30s RINEX 2.11 data. Last update: 2019-01-11 03:45:0
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Data Quality Monitoring

= Real-time Delay:
* data flow delay from SKPOS and foreign stations to Trimble Pivot Platform

* delays: actual, average, maximum

Real-Time Delay
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Data Quality Monitoring

= Real-Time Delay:

* detected data flow delay from foreign stations
* detected problems with internet

Real-Time Delay Real-Time Delay
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Summary

= Present:

v effective and automatic data quality monitoring
v ability to detect GNSS SW/HW problems
v'reverse analysis of historical quality data

= Future:

e add new quality parameters (healthy satellites, ...)
* add data availability of RINEX v3 files
* extend quality monitoring for Galileo and BeiDou




Thank you for your attention

Martin Ferianc

Geodetic and Cartographic Institute Bratislava
martin.ferianc@skgeodesy.sk, karol.smolik@skgeodesy.sk




