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About Us

Alberding GmbH

e German GNSS software and hardware
development company

« Based in Wildau (near Berlin)

« More than 20 years of experience in
high-accuracy GNSS positioning

» Specialised in GNSS data communication, management,
processing and monitoring

» Customised solutions for GNSS infrastructure operators

* Independent from GNSS receiver manufacturers
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GNSS Status SW

Alberding GNSS Status Software

« Central GNSS data management
— Real-time data collection
— RINEX logging (v 2.11, v 3.0x)
— Real-time data redirection (TCP, Ntrip)

« Data processing modules
— Real-time positioning (DGNSS, RTK, PPP)
— Post-processed PPP positioning

— DGNSS VRS networking | o u\/
— Atmosphere modelling T ) / /
™~ Alberdi DATA OUTPUT
erding EuroNet \ —7

GNSS Data Management Software \ T TS

« Web interface

— Visualisation
— Alarming
— Reporting
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Alberding GNSS Status Software

 Application areas:
— GNSS observation data quality monitoring
— External sensor data monitoring

— GNSS reference station antenna position stability monitoring (post-
processed PPP)

— DGNSS/RTK/PPP service quality control
— Monitoring of atmospheric processes
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GNSS Status SW

Alberding GNSS Status Software

GNSS observation data quality
— Raw data availability, latency, completeness
— Number of satellites
— DOP values, skyplot
— Multipath
— Cycle slips
— Signal quality (C/N,)

Position quality
— Accuracy (N,E,H)
— Statistical values

External sensor data
— Weather station

— Tilt sensor

— Geotechnical sensors

Troposphere
— Zenith Total Delay
— Integrated Water Vapour
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GNSS Status SW

Observation data monitoring
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GNSS Status SW

Observation data monitoring
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Observation data monitoring

GNSS Stat
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Observation data monitoring

Air pressure

GNSS Status SW

Humidity
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GNSS Status SW

Observation data monitoring
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GNSS Status SW

Observation data monitoring
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GNSS Status SW

RINEX and raw data logging
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GNSS Status SW

Post-processed PPP monitoring

« Reference station coordinates
» Independent from the RTK networking algorithms
» Post processing of 24h RINEX files

 Web based status monitoring

» History data on time series plots
« Comparative analysis, differential plots

» Customisable alarm generation
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GNSS Stat

PPP monitoring results
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GNSS Stat

Troposphere monitoring
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GNSS Status SW

Troposphere monitoring

« ZTD and IWV time series plots » Temperature and pressure differences
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GNSS Status SW

Troposphere monitoring

« Real-time ZTD, IWV, temperature and pressure surface maps
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GNSS Status SW

ZTD validation with Bernese V5.2
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ZTD validation with Bernese V5.2
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GNSS Status SW

ZTD validation with Bernese V5.2

ZTD [m]

ZTD - FUZE

2.45
2.40 y I \h,.q 1.‘\-"“‘., 4 A\

IR J ’ ' M, [ i R v A
2'35 ‘ l " \ ! N ’ \ ik f" \ ‘ |l|

v i | ‘ Y 41 '&‘1 I« \ \ it \ “m’f"f ) ﬂ)ﬂw M nu”. .;\*ﬂﬂ"
2.30 4 W
2.25
2.20
01-31 02-05 02-10 02-15 02-20 02-25 03-01 03-06 03-11 03-16 03-21
Date

—Bernese
—PPP

03-26

03-31

ZTD difference [m]

Delta ZTD - FUZE
0.12
0.08
0.04
0.00 ot A :
-0.04 !
-0.08

-0.12
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03-01
Date
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Bernese ZTD data provided by FOMI SGO, Hungary

Mean [m]: 0.014
SD[m]: 0.011
: S + Bernese - PPP

03-26 03-31
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GNSS Status SW

ZTD validation with Bernese V5.2

Station ID Mean [m] SD [m]
BAIA 0.013 0.012
DEBR 0.016 0.012
FUZE 0.014 0.011
MISC 0.019 0.012
MUKA -0.002 0.011
NYL2 -0.002 0.010
ORAD 0.022 0.018
PUSP 0.017 0.011
RINT 0.006 0.013
SALG 0.017 0.013
SAMB 0.001 0.013
SATU 0.014 0.012
SKOL 0.003 0.014
STRY 0.001 0.011
SULP -0.001 0.013
VASA -0.002 0.011
VRHV 0.001 0.014
Average 0.008 0.012
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- AboutUs GNSSStatus SW _Alberding-QC_DataConv_
ZTD validation with CSRS-PPP

I*I Natural Resources Ressources naturelles
Canada Canada

ZTD - SULP
Canada

—CSRS
—Alberding

Delta ZTD - SULP Mean [m]: 0.002

on SD[m]:  0.009
008
‘%‘ 0.04 ° . . . . i .
5 0.00 \"’-"’."-'&-.‘-,.,,"..’W';V!-‘-’.’,a;o\‘»’qﬂ"h f-*\‘k.ﬁ-;h:"\w- A 7 -**ss‘." PRI
£ -0.04 « CSRS - Alberding
S -0.08
|_
N -0.12

02-27 02-28 02-29 03-01 03-02 03-03
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Alberding-QC

Alberding-QC — service monitoring

* Quality control software for DGNSS, RTK and PPP service providers
« Multi-purpose tool: 3 modules integrated into a single web interface
« Monitors service availability, accuracy and data contents

« Software licence or service provided by Alberding GmbH
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Alberding-QC

Alberding-QC software modules

(. RTK-Check
. .'“'- » Positioning accuracy and ambiguity fixing time
0 ;":r"'h*-'ﬁ'il ! oA
\/
5 L
\_ J
Checkstream

» Ntrip stream availability and data consistency

InspectRTCM
» GNSS binary data decoding and visualisation
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Alberding-QC

RTK-Check concept — physical station

) RTK corrections via TCP
RTK corrections

- l S =) =) ==
_ m Cogmestion (ummm
Gt NMEA position via TCP
Ntrip Caster AQC Physical
RTK-Check GNSS monitor
station

* Correction data forwarding

* NMEA data analysis RTK position

* Mean of the best quality epochs computation

. ) Receiver FW
e Statistics computation
e Visualisation of the results

* Warnings (email/SMS)
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Alberding-QC

RTK-Check concept — internal process.

GNSS raw data streams

AV A V4

o)
=

Ntrip Caster AQC
RTK-Check

Ephemeris data stream

* Internal data processing %
in sessions (RTKLIB)

* NMEA data analysis

* Statistics computation

* Visualisation of the results
* Warnings (email/SMS)
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RTK-Check features

« Compare different solutions  sheouiom
— Different baseline lengths 500
— Different processing techniques 000 A A
— Different receiver/software settings 50
 User defined connection intervals 5
03:00:00 00 00 Time [UTC]

* Real-time, epoch-by-epoch analysis

« Customised warning thresholds

— No NMEA data 1800

x| .i. 20:35:21
—  No RTK Fix - ﬁn” ‘ ﬂhﬂ |

. ‘ “"’1,.- VA T

— High position error o (170 T et Y
— Low number of SVs [ A —

12:00:00 26-05-2014 sz 12:00:00 30-05-2014 oo T:c:s }L?.Emd

— High data age

 PDF reports , CSV export
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RTK-Check web interface

Alberding-QC W

GLEN LT InspectRTCM  Checkstream  Admin

RTK-Check >> Monitoring

Time Zone: 2014-05-30T12:57:33 UTC

Reload in: 00:00:47 Stop

s

) 2014-05-20 ATK Fixed 258 /200 0.z X} 27 23 2 7 10 12 Interval Check =
IZDM_DS'SI : 0 vj'[@ ¥ 2014-05-20 RTK Fixed 288 /200 0.4 12 07 12 1 7 10 12 Interval Gheck ‘:‘
o 7] 2014-05-20 ATK Fixed 200 /200 02 18 23 18 1 7 10 12 Interval Chesx |
2014-05-30 RTHK Fixed 200 /300 08 2.1 2.1 23 1 7 10 12 Interval Gheck
. 20140530 ATK Fixed 200 /200 a7 25 18 28 1 7 12 12 Interval Check
2014-05-30 RTHK Fixed 200 /300 1.8 13 47 22 1 7 12 12 Interval Gheck
- - ALTEDAILD ST Resl e 2014-05-20 ATK Fixed 200 /200 Ry ks 1z 0s 1 7 12 12 Interval Check
2014-05-30 12:04:09 RTHK Fixed 200 /300 a7 1.1 33 14 1 7 13 12 Interval Gheck
s - est Resl _ 20140520 11:57:08 ATK Fixed 200 /200 0.1 20 58 20 1 8 10 12 Interval Check
2014-05-30 11:50:07 RTK Fixed 200 /300 05 a1 4.1 05 1 8 03 12 Interval Check
luSiectall | | Invert selection, | | Remove sEein.| 50,4530 11:43:08 RTK Fixed 200 /200 0.8 0= 22 0.9 1 8 0.9 1.2 Interval Check
10 [em] 2014-05-30 11:38:05 oo

2014-05-20 11:29:04

=
" - T mmm_ mmm_ i
=

- 2014-05-20 11:15:02 A North [em] 233 0.8 8.0 o
2 AEast [em] 711 13.2 17 11.1 0.2 7&.3 4.2 1?.1 i
“ A Height [em] 511 230 7 13 812 418 8.1 150 J
10 ' A Horizontal [om] 0.1 712 a7 123 1.1 829 1.0 156
TTFA [s] 1.0 540.0 134.8 2269 _ 540.0 98.0 1884 |
g # of Sat. 6.0 10.0 8.3 1.1 5.0 10.0 8.2 11 @
. . ;:2:93 - - 15 1.0 0.3 - 15 0.9 os B
0.0 18 1.0 0.2 1.0 a0 25 0s

Csv PDF Ok
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RTK-Check history data analysis
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Alberding-QC

Checkstream — Ntrip monitoring

* Nitrip Caster server and Ntrip stream availability monitoring
« Periodical data sampling

« Data decoding - format verification (RTCM, CMR, raw data)
« Data content analysis — message types and update rates

« Data age analysis

« Monitoring multiple casters from a single website

« Monitoring hundreds of Ntrip mountpoints

 NMEA output for network RTK streams

« Avallablility statistics for 24/7 and normal working hours

« Automatic email/SMS warnings with flexible settings

 PDF reporting

Aberding=H
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Checkstream — web interface

Availability Plot

Alb

2014-05-30700:00:00 - 2014-05-31T00:00:00

Checkstr |
AMDS
Time Zon
BORJO_DGNSS
Reload in
EBERCMR
Statis EBERH
EBERRTCM
AMDS | ENSICMR
- ENSIRAW
= ENSIRTCM
- FLEPOSCMRGLO
D e
- FLEPOSVRS31
FLEP{
FLEPOSVRS3GLO
FLEPC
FLEFt

HOZD_RTCM_3_1

HUEGCMR

HUEGRTCM

KARLECMR

HARLSRTCM

L HER R

TITZ_CMR

WILD_RTK

test

03:00:00

09:00:00 12‘:03:0()
Time [UTC]

Alberding-QC &

RTK-Check InspectRTCM [EREITEESTIN Admin

Checkstream >> Checkstream.Map

Time Zone: 2014-06-02T11:22:21 UTC

Reload in: 00:00:27 | Stop

Alberding-QC

)
\ @
!
fergen Hisink]
o O30
ST s ®
e £
e P L g =
) = T
WESE S uninry >
‘ 5 ! Yo
FiE e

Channel

EroavaET ¥
Brstol FiepoS{@ TITZ CuR ]

A

070 FToW 3 1
©

\

Base Layer
® Alberding
© MapQuest
@ Google Physical
@ Google Hybrid
@ Google Sat

@ Google Map
© OpenStreetMap
@ OpenCycleMap

Overlays

W Hillshading
& Marker

Error Log
[2014-05-30T07:18:31] - MESSACE OK DATZ - EBERRTCM on zka.dgpsonline.eu begin 2014-05-30T01:16:31
[2014-05-30T07:18:31] - MESSAGE OK DAT2Z - EBERCHMR on aka.dgpsonline.eu begin 2014-05-30T01l:16:31
[2014-05-30T07:18-31] - MESSAGE OK DATA - RH on zka dgpsonline_ eu begin 2014-05-30T01:16:31
[2014-05-30T07:16:31] - OK CONNECTION - EBERRTCH on zka.dgpscnline.eu begin 2014-05-30T01:18:31
[2014-05-30T07:1€:31] - OK CCHNNECTICHN - EBERCMR on zka.dgpsonline.eu begin 2014-05-30T01:18:31
[2014-05-30T07:14:31]1 - OK CONNECTICN - EBERH on aka.dgpscnline.eu begin 2014-05-30T01:15:31
[2014-05-30T01:18:31] - ERROR CONNECTION - ERH on aka. dgpsonline. eu
[2014-05-30T0L1:18:31] - ERROR CONNECTION - EBERRTCH con zka.dgpsonline.eu
[2014-05-30T0L:18:31] - ERROR CONNECTION - EBERCMR con aka.dgpsconline.eu
[2014-05-30T01:16:31] - MESSRGE ERROR DATR - EBERH on aka dgpsonline.eu
[2014-05-30T0L1: DATA - EBERRICM on aka.dgpsonline.eu
Ping Server |
2014-10-01T00:00:00 - 2014-10-02T 00:00:00

40.

[ms]

30.00 L

20.00

10.00 -

il | /) )
) M i I s S ey |
000 n ullilr. M
2014-10-01T00 2014-10-01T06 20141001712 2014-10-01T18 2014-10-02T00
Time [UTC]
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Alberding-QC

InspectRTCM

 GNSS binary data decoder software for detailed data content
analysis

RTCM RTCM
4 InspectRTCM >
binary AsCIl

* Real-time visualisation

 RTCM, CMR, RTCA, raw binary input

* NMEA GGA output for network RTK streams

e Transmission delay analysis

* Data rate analysis of individual message types

* Real-time streams (TCP/UDP/Ntrip/serial) and file input
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InspectRTCM web interface

Alberding-QC W

RTK-Check RUEERUGIIMIE Checkstream Admin

IngpectRTCM

Time Zone: 2014-05-30T12:38:51 UTC

Inzpect-Stream
Lo L DB | ntriprWILD_RTCHM2/checkstream:pwd123@ntrip.dgpsonling.eu:2101

ntrip:mountpoint[/username[:password]l[@server[:port]li[:nmeal:secl]
tep:server[:port]
serial:[baud][:bits;parity;stop:protocol][@device]

Correction-dinputs v

Data Rate
[ check || start |[ stop

Inzpect-File

w Choose File | No file chosen | start Inspect-Fiie

RTCH (2014-05-30T12:38:54.61 delay 1.0s) Type 18: ID=56&0, =zcnv=2343.6, SegNz=&, blocks=13,
Health='UDRE Scale Factor 1', incontinuity detected
Frequency=Ll, Time of messurement=2350.00000000

yes, Code=C/2, Qual=4 | 0.035333c), Loss=13, cp= T414863.465c
ves, Code=C/R, Qual=0 0.003381c), Loss=10, cp=-T91Z195.1Zlc
yes, Code=C/L, 0.00§38c), Loss=20, eop=-3325313.2&8c
yes, Code=C/Z, 0.02208c), Loss=28, cp= 5300132.44lc
yes, Code=C/2, 0.00&36c), Loss=13, cp=-3140350.336c
yes, Code=C/R, 0.07008c), Loss=13, cp= 3018321.8Z4c
yes, Code=C/R, 0.0033le), Loss= &, ep=-5308300.203c
yes, Code=C/Z, Type=GF3, 0.01233¢), Loss=10, cp=-5383131.031lc
E 2014-05-30T12:38:54.681 delay 1.0s) D=580, zcnt=2349.8, SegNr blocks=13,
Health='UDRE Scale Factor 1
Frequency=LZ, Time of measurement=2350.
, Multi= yes, Code= F, Type=GPS, 0.03333¢c), Loss=13,
., Multi= yes, Code= P, Type=EEF3, 0.003381c), Loss=10,
. Multi= yes, Code= P, Type=EEF3, 0.00&3%6c), Loss=Z3,
, Multi= yes, Code= D, Type=CPS, 0.02208e), Less= 0,
yes, Code= P, Iype=GPS, 0.00&836c), Loss=l13,
P, Type=GES, 0.07008e), Loss=13,

yes, Code=

Tamas Horva Alberding solutions for GNSS infrast e operators



Alberding-QC - references

 AXIO-NET (Germany)

« SWEPQOS (Lantmateriet, Sweden)

« AlIDayRTK (Position Partners, Australia)
« FLEPOS (Agiv, Belgium)

« SWIPOS (swisstopo, Switzerland)

« mMAXI-NET (Axial, Hungary)

« ASG-EUPOS (GUGIK, Poland)

- SKPOS (GKU, Slovakia)

 SIGNAL (GURS/GIS, Slovenia)

 IGN (IGN, France)
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DataConv

Alberding DataConv

Real-time GNSS data translation

——> RTCM, CMR

——— RINEX
= Leica RTCM 2.x
= Trimble = RTCM 3.x
= Topcon = CMR
= Ashtech = CMR+
=  Septentrio = RINEX 2.11
= Javad = RINEX 3.0x
= NovAtel
= Hemisphere GPS
= U-blox
= NVS
= etc.
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DataConv

Alberding DataConv

 Real-time GNSS data translation

——> RTCM, CMR
—> RINEX

Raw data |:> DataConv

—> CMR
RTCM )@ DataConv
——> RINEX

RTCA [ QBEGUNM ) RTCM
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Thank you for your attention!

Tamas Horvath

Alberding GmbH
SchmiedestralRe 2

D-15745 Wildau

Tel.: +49 3375 5250 370
Mobile: +49 151 1880 4899
Email: horvath@alberding.eu
Web: www.alberding.eu
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