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About Us

Alberding GmbH

e German GNSS software and hardware
development company

« Based in Wildau (near Berlin)

« 20 years of experience with high accuracy GNSS

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

* 9 engineers + external employees

* Independent from receiver manufacturers
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Alberding-QC

Alberding-QC

Aberding

Tamas Horvath Alberding Quality Control 15 October 2014 4/28




Alberding-QC

« Motivation: help operators improve service guality
= detect outages and performance degradations, generate warnings

 Developed for RTK / Network RTK, DGNSS, PPP service providers
» Monitors data availability, positioning accuracy and consistency

« Multi-purpose tool: 3 modules integrated into a single web interface
« Available for Linux and Windows

« Available for purchase or as a service by Alberding GmbH
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Alberding-QC software modules

(| :_ ) RTK-Check
0 %’f’l"’f”*.-"“""-. | Positioning accuracy and RTK fixing time
v
5L
\. J
Checkstream

« Ntrip stream availability and consistency monitoring

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 q =) = =
_ @am Cogmesiion {(ummm
> NMEA position via TCP
Ntrip Caster AQC Physical
RTK-Check GNSS monitor
station

e Correction data forwarding

* NMEA data analysis RTK position

e Mean of the best quality epochs computation

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

* Warnings (email/SMS)
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RTK-Check configuration

« Connection session settings:

e et row Crecung paameer | aroston | amema nogn vece nacive | Owmer

Cormrection Data Source i il : @ntrip.dapsanline.eu-2101 ® [0 | o o [3753850.1838 fm] - "
% slberding
a El
WALTBD2-POTS0 Comrection Data Input tocp-Waltersdorf4 dgpsonline.eu: 7720 Position (ANE) fem] (LG (915385.7010 ] 0.0 m] L 1) L slidayrt
[£] [l ) asgeupos  _
NMEA Output tocp-Waltersdorf4 dgpsonline.eu: 7719 Timeout { 50279299525

« Warning settings:

[ e | Chw | womeriow [ omuaoealhora] romoniang g swemes | por | ownrge ot e

[ fem] { =] fem] { =] { [=l { I { = U o

horvath hervathi@alberding. eu 800 [s] |+ 10 [em] { |60 s (10 [emn] { |60 sy |6 {60 = |3 {|s0 = |5 {|60 =sn |+
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Alberding-QC

RTK-Check concept — internal processing

GNSS raw data streams

AV VA V4
P

-
=

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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Alberding-QC

RTK-Check — internal processing

« Full flexibility:
— GPS-only, GPS+GLO, GPS+GLO+Gal, etc.
— L1lonly, L1+L2, L1+L2+L5, etc.
— Rover and Base can be physical or virtual stations
— Various raw data input formats e.g. RTCM 2.x, 3.x, NovAtel, Javad, etc.
— Numerous ionosphere and troposphere models

— Several processing techniques: standalone, DGNSS, RTK, PPP
* Special tests:

— Zero baseline test between neighbouring networks

— Zero baseline test between successive network RTK software versions
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RTK-Check configuration

« Connection session settings:
I = R - I A T N T

Mtrip-Client ¥ Connecti @ =70

H @ntrip.dgpsonling.eu:2101/WALTI = - Time: Bl

3703859.475 015385.487 5027929655 automatic v
RTCM 3

7 -
__ = | 2l
= a ] ] ] — alberding [E]
RTKLIBTEST \I avtomatic v L o o -
e 5 e~ 7 7]
Mtrip-Client ¥ L} aldeyt
H Bntrip dgpsonling eu-2101/WILD.| Im] Im] Im] T a0
RTCM 3 v [sl

| Edit

Aberding

Tamas Horvath Alberding Quality Control 15 October 2014 11/28



RTK-Check configuration

 RTKLIB configuration:

Alberding-QC &

InspectRTCM  Checkstream Admin

RTK-Check >> RTKLIBTEST >> Edit RTKLIB Ceonfiguration

Time Zone: 2014-10-13T14:38:25 UTC

RTKLIB Configuration - RTKLIBTEST

# rtkrcv configuration options (2e13/e4/29, v.2.4.

console-passwd =admin
console-timetype # (@:gpst,l:iutc,2
console-soltype =deg # (@:dms,l:deg,2:xyz,3:enu,4:pyl)
cansole-solflag # (@:0fF,1:5td,2:age/ratio/ns)
inpstri-type tripcli

inpstr2-type =ntripcli

inpstr3-type epcli # (9:0fF,1
inpstri-path @ntrip.dgpsonline
inpstrz-path jéntrip.dgpsonline
inpstr3-path @localhost:11861/:
inpstri-format tem3

inpstr2-format
inpstr3-format
inpstr2-nmeareq

erial,2:file,3:tepsvr, 4:tepeli, 7intripel, 81 Ftp, 3:http)
u:2181/WALTED_RT!
U:2181/WILD_RTCM3:

m

# (@irtcmz,l:rtcm3,2:0em4,3:0em3,4:ubx,5:552,6:hemis,7iskytrag,8:5p3)
# (8:0FF,1:1atlon,2:single)

inpstr2-nmealat # (deg)
inpstrz-nmealon # (deg) —
outstri-type # (B:0ff,1:serial,2:File,3:tepsvr, a:tepeli, Gintripsur)

# (:0ff,1:serial,2:file,3:tepsvr,2rtepeli, 6intripsyr)
@localhost:11ee2/:
/var/eurconav/rtk/RTKLIBTEST/dirac_RyEmXdiniM.nmea::T
(8:11h,1:xyz,2:enu, 3:Nnea)

# (8:11h,1:xy enu,3:nmea)

# (@:0ff,1:serial,2:file,3:tcpsvr,4:tcpeli, e:ntripsvr)

# (@:0Ff,1:serial,2:file,3:tcpsvr, 4:tepcli, 6:ntripsvr)

# (B:0ff,1:serial,2:file,3:tcpsvr,4:tcpcli,6:ntripsvr)

outstr2-type
outstri-path
outstr2-path
outstri-format
outstrz-format
logstri-type
logstr2-type
logstra-type
logstri-path
logstr2-path
logstra-path

*

misc-svrcycle # (ms)

misc-timeout # (ms)

misc-reconnect # (ms)

misc-nmeacycle £ (ns)

misc-buffsize # (bytes)

misc-navmsgsel # (@8:all, over,l:base,2:corr)
misc-startemd rtkstart.

misc-stopcmd /rtkshut.sh

file-cmdfilel /data/oema_raw_1ihz.cmd

File-cmdfile2 fdata/oemd_raw_1hz.cmd
file-cmdfiles

pos1-posmode =static # (@:single,1:dgps,2:kinematic,3:static,4:movingbase,5:fixed,6:ppp-kine,7:ppp-static)
posl-frequency 1+12 # (1:11,2:11+12,3:11+12+15, 1+12+15+15,5:11+12+15+16+17)

posi-soltype orward  # (B:forward,1:backward,2:combined)

posi-almask
posl-snrmask_r

# (oeg)
# (@:0ff,lion)

pos1-snrmask_b # (B:0ff,1:0m)

pos1-snrmask_L1 ,8,0,8

posi-snrmask_L2 ,0,0,8 ad
posi-snrmask_LS 18,0,0
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Alberding-QC

RTK-Check features

« Compare different solutions

— Different baseline lengths
— Different processing techniques

— Different receiver/software settings

« User defined connection intervals
« Real-time, epoch-by-epoch analysis

« Customised warning thresholds
— No NMEA data
— No RTK Fix
— High position error
— Low number of SVs

— High data age
 PDF reports , CSV export

Tamas Horvath Alberding Quality Control
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Alberding-QC

RTK-Check web interface

Alberding-QC ™ NUEER; DENERNENEEE
inspectRTCM Checkstream Admin

RTK-Check >> Menitoring
Time Zone: 2014-10-13T14:06:58 UTC
S
) 2014-10-13 13:51:43 2 RTK Fixed 582/ 0z 14 20 15 2 15 10 0z Interval Check =
|2014'10'14 C o v jo v 2014-10-13 13:41:43 2 RTK Fixed 581/ 0.1 a2 0e 0.2 E 15 10 0.2 Interval Check [Z]
_ 2014-10-13 13:31:43 2 RTK Fixed 492 BN 18 20 2.4 76 15 10 0.1 Interval Check
1.0 l 2014-10-13 13:21:43 2 RTK Fixed 586/ 08 18 12 17 2 14 1.1 0.1 Interval Check
2014-10-13 13:11:43 2 RTK Fixed 580/ 03 15 08 15 B 15 0e 0z Interval Check
L4 - RTKLISTEST Real iy 2014-10-13 13:01:432 2 RTH Fixed a4/ 08 20 0.8 21 & 16 0g 0.z Interval Check
2014-10-13 12:51:43 2 RTK Fixed 534 1.4 03 0z 14 1 18 0e 0.1 Interval Check
- T-POTS_RTKLIE Real 2014-10-13 12:41:43 2 RTK Fixed 558/ 0s 17 12 18 7 15 10 0z Interval Check
2014-10-13 12:31:43 2 RTK Fixed 584/ 03 10 07 10 5 12 12 0z Interval Check
v - WALTBD-WILD_RTK Resl i 2014-10-13 12:21:43 2 RTK Fixed 565 06 18 16 18 2 12 14 0z Interval Check
- - 2014-10-13 12:11:42 2 RTK Fixed 567 17 07 28 18 1 15 12 0z Interval Check
| Seect all | | Invert selection | | Remove selection | 2014-10-13 12.01:42 2 RTK Fixed 533/ 08 14 34 15 8 14 12 0z Interval Check
0 femi] 2014-10-13 11:51:42 2 RTK Fixed 550/ 07 06 3z 0e 2 12 15 0z Interval Check
2014-10-13 11:41:42 2 RTK Fixed 550/ 10 0s 3z 1.1 2 12 15 0z Interval Check
0 fem] 2014-10-13 11:31:42 2 RTK Fixed 583/ 0e 0z 04 0e 7 12 12 0z Interval Check
2014-10-13 11:21:42 2 RTK Eiued na na 13 in 4 14 12 nz Interval Check
24 # 2014-10-13 11:11:41 2 Interval Check
2014-10-13 11:01:41 2 Interval Check
20 =] 2014-10-13 10:51:41 2 Interval Check
4 N1LANAT 102141 el A North [cm] -5.4 -0.4 27 1.3 -0.5 06 [Prtancal Chart T
A East [om] 49 9.1 0.1 1.1 27 33 02 08
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Alberding-QC

RTK-Check history data analysis
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Alberding-QC

Checkstream — Ntrip monitoring

« Ntrip Caster and Ntrip stream availability analysis

« Data format check (RTCM, CMR, raw data)

« Data age analysis

« Monitoring multiple casters from a single website

« Monitoring hundreds of Ntrip mountpoints

» Colour-coded status tables and bar graphs

» Individual sampling rate and alarm thresholds for each mountpoint
NMEA output for network RTK streams

« Availability statistics for 24/7 and normal working hours

 PDF reporting

Aberding
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Checkstream web interface

Alberding-QC

Tamas Horvat

Alberding-QC W

RTK-Check InspectRTCM QWEWEUEETLE  Admin

Checkstream >> Checkstream-Monitoring

Time Zone: 2014-05-30T12:22:16 UTC

Reload in: 00:00:30

Statistics Settings
Beqgin:
Data Age 2014-05-30 [0 [00 v :[00 v |:[00 ¥
End:

AMDS [o] slberdingcsster.dgpsonline.eu - 2013-08-29T1€:28:589 00:01:51 0 2 dayis) 02:29:31 (100.00 %),(100.00 %) 0 00:00:00 (100.00%} 0 00:00:00 {100.00%)

2013-08-27T13:52:46 - 0 18 dayls) 19:05:30 {100.00 %),(100.00 %] 0 242 dsy(s) 09:23:21 (100.00%) 0 00:00:00 {100.00%;}
FLEPOSCMRGLO[0]  ntrip.flepas.be inactive!
FLEPOSVAS21 [0] ntrip flepas.be - - - inactive!
FLEPOSVRS31GLO [0] ntrip.flepes.be - - - inactive!
HOZD_RTCM 2 1[0]  system.asgeupos.pl inactive!

Availability Plot

2014-05-30T00:00:00 - 2014-05-31T00:00:00

Alberding Quality Co

[ozeos-ar [ (o0 v :[o0 v ]:[00 ¥]

Time Interval:

Streams:

|« AMD u -
|#| BORJO_DGHNSS@alberdingcaster.dgpsonline.eu
¢ EBERCMR@aka.dapsonline.eu 3
|#| EBERH@aka.dgpsonline.eu

¢! EBERRTCM@aka.dgpsonline.eu

|#| ENSICMR@aka.dgpsonline.eu

|| ENSIRAVW@aka.dgpsonling.eu

|#| ENSIRTCM@aka.dgpsonline.eu

l#| FLEPOSCMRGLO@ntrin.flenos.be
Select all | ‘ Invert selection | ‘ Remove selection |
Ok POF
Legend

Connection Error
Login Error
HMEA Error
Message Error
Hullframe

Data-Age High
Ok

Inactive
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Alberding-QC

Checkstream — history data analysis

H EEE FOETEEEEER

Alberding-QC W
Availability Plot RTKCheck  InspectRTCM Adenin

Checkstream > Checkstream.Map
Time Zone: 2014-06.02T11:22:21 UTC
2014-05-30T00:00:00 - 2014-05-31T00:00:00
Reload In:00:00:27 | Stop
i 1 1 1 1 1
AMDS !
0 'y Base Layer
® Oglo @ Alberding
BORJO_DGNSS ; e b © MapQuest
» @ Google Physical
Y ® G le Hybrid
EBERCMR Googlo Sat
Nerth ) 5 Google Map
Sea o g ’ ® OpenStreetMap
EBERH . T-Utmisria - @ OpenCycleMap
\wlqu x L Overlays
S W Hillshading
EBERRTCM e A oo 8 Marker
2 ®
ENSICMR
ENSIRAW
ENSIRTCM o
FLEPOSCMRGLO
FLEPOSVRS31 ¢ ‘ ] Tl
| gCessblanca oo £
FLEPOSVRS31GLO | —
HOZD_RTCM 3 1 |
Ping Server
HUEGCMR =g
HUEGRTGM 201 4-10-13T00:00:00 - 2014-10-14T00:00:00
200.1
KARLSGMR (me]
KARLSRTCM 150,004 F
TITZ_CMR | ‘ i |
100,00 | ; | | f
WILD_RTK
50.00 -
test
0.00 sl s mhod i RPN 11 Y RTT I T Ly il il
2014-10-13T00 2014-1013T06 2014-10-13T12 2014-10-13T18 2014-10-14T00
Time [UTC]
| ; ; %
000000 03:00:00 060000 09:00:00 12:00:00 500!
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Alberding-QC

Checkstream — history data analysis

Error Log

[2014-05-30T07:
[2014-05-30T07:
[2014-05-30T0
[2014-05-30T0
[2014-05-30T0
[2014-05-30T07:
[2014-05-30T01:
[2014-05-30T01:
[2014-05-30T01:
[2014-05-30T01:
[2014-05-30T01:
[2014-05-30T01:

EBERRICH on zka.dgpscnline.eu begin 2014-05-30T01:1&:31
EBERCME on zkz.dgpsonline.eu begin Z014-05-30T01:18:31
ERH on aka.dgpsonline.eu begin 2014-05-30T01:1&:31
RTCHM on aka.dgpsonline.eu begin 2014-05-30T01:18:31
CHMR on zka.dgpsonline.eu begin 2014-05-30T01:18:31

.dgpsonline._eu
n aka.dgpsonline.eu
-dgpsonline.eu
BERH on aka.dgpsonline.eu
BERRTCH on zka.dgpsonline.eu
EBERCHMR on aka.dgpsonline.eu

< B +36303444690

Alberding-Checkstream
ERROR LOGIN
Stream:AMDS
Server:alberdingcaster.dgp

sonline.eu

Begin:2014-10-14T06:20:3
1

Alberding-Checkstream
OK LOGIN

Stream:AMDS
Server:alberdingcaster.dgp

sonline.eu

Begin:2014-10-14T06:20:3
1
End:2014-10-14T06:22:31

Tamas Horvath
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Alberding-QC

InspectRTCM

 GNSS binary data decoder software for detailed data content
analysis

RTCM RTCM
4 InspectRTCM >
binary AsClIl

* 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

Aberding
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Alberding-QC

InspectRTCM web interface

Alberding-QC W

RTK-Check QLELE=GIIMIE Checkstream Admin

InspectRTCM

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

Ingpect-Stream
nitrip:WILD_RTCM2/{ i \@ntrip.dgpsoning. gu:2101

ntrip:meountpoint[/username|:password]][@server[:port]][:nmea[;sec]]
teprserver[:port]
seriel:[baud][:bits;parity;stop;protocel][@device]

Correction-inputs v

Data-Rate
[ check || start || stop
Inspect-File
[RURPPSM | Choose File | No fils chosen Start Inspect-File

2TCH (2014-05-30T12:38:54.61 delay 1.0s) Type 183: ID=56&0, =zcnv=2343.6, SegNz=g, blocks=13,
Hezlth='UDRE Scsle Factor 1', incontinuity detected
Frequency=Ll, Time of messuremenc=2350.00000000
T

Mul Code=C/R, Gusl=4 (<= 0.03333c), Loss=13, cp= T414683.485c
Code=C/R, Qual=0 0.00331c), Loss=10, cp=-T91Z195.12Zlc
Code=C/A, 0.00838c), Loss=20, eop=-3325313.2&&c
Code=C/A, 0.02208c), Loss=28, cp= 5300132.44lc
Code=C/2, 0.00638c), Loss=13, cp=-3140350.33&c
Code=C/R, 0.0700&c), Loss=13, cp= 301€3Z1.824c
Code=C/A, 0.00331le), Loss= &, ep=-5308300.203e
ves, Code=C/a, Type=GF3, 0.01233¢), Loss=10, cp=-53§3131.031lc
E 2014-05-30T1Z2:38:54.61 delay 1.0s) D=580, zcnt=23459.&, SegNr blocks=13,
Health='UDRE Scale Factor 1°'
Frequency=LZ, Time of measurement=2350.00000000
, Multi= yes, Code= P, Iype=GPS, Qual=4 (<= 0.03333c), Loss=13,
. Multi= yes, Code= P, Type=EEF3, 0.00331c), 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, 0.070082), Loss=13,

yes, Code=

Aberding
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A07-MON

Displacement monitoring with low-cost GNSS receivers

Aberding
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A07-MON

Monitoring with low-cost GNSS receivers

« (Can we use low-cost receivers for
high-accuracy displacement monitoring?

* |s it possible to overcome power supply
and communication limitations?

74
/

An integrated L1 GNSS receiver is
required with telemetry and power
supply modules

!

Abereing

Alberding AO7-MON
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A07-MON

Alberding AO7-N-11 — key features

» Low-cost L1 GNSS receiver
(GPS, GLONASS, Galileo, SBAS)

« Raw code and carrier phase output
« GPRS modem with Ntrip support

« Integrated processor

» Alberding processing software

» Flexible GNSS antenna options

 Additional sensors for urban
positioning

* MicroSD card
* Bluetooth 4.0 Low Energy

* Integrated Li-lon battery
* Low power consumption

Aberding
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A07-MON

AO07-MON

Deformation monitoring with cm accuracy
« Monitoring of natural and man-made objects

L1 GNSS raw data streaming via Ntrip
or internal data storage and file transfer
to a central server

* Near real-time baseline processing and
visualisation in the Alberding Monitoring software

« Automatic alarming function

Aberding
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AO07-MON processing data flow

Ntrip Caster

RTCM3EPH
ephemens data stream

Y

A07-MON

Ntrip Caster

Single reference station
or VRS data stream

Binary data logging or
online GHSS streaming

l “

Broadcast
ephemerides

RINEX data generation
=> RINEX navigation files

Monitor station Base station
observations observations
Binary to RINEX data conversion RINEX data generation
== RIMEX observation files == RINEX observation files

Automatic
baseline processing

in definable intervals

Coordinate differences
Delta N,E U calculation

y

Web Interface

R T T

0
Alberding Monitoring Server l IIber@ll lg
GmbH

Tamas Horvath
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Alberding Monitoring web interface

Position deviation {calculated - kmown) -- North

Delta M [em] | Time span: 2014-05-21T00:00:00 to 2014-05-31T00:00:00 Start: |2014—05—21 : T O~ :00 » :00
+1. ' L L L L L L L L L L L
End: [2014-05-31 : T OO0~ :00 » :00
0.50
Monitor @ AD7 ROVER

Station:

n.00 Wwﬁwwﬁ i Wﬂ#ﬁﬂwﬁi‘ﬁ%ﬁ%ﬁﬂk Base Station: () gApPDS_VRS () WALTBD_RTCM3 @ WILD_RTCM3

Processing 1 hour 4 hours 24 hours

-0.50 Interval:
Choices: [Select all ] [ Invert selection ] [ Remave selection ]
_1m T T T T T T T T T T T T
00 :00: 0 21-05-2014 12:00:00 23-05-2014 00:00:00 26-05-2014 12:00:00 Z28-05-2014 O 00:00 31-0¢ Peaks: I:‘
06:00: 00 22-05-2014 18:00:00 24-05-2014 Time [UTC] 06:00:00 27-05-2014 18:00:00 28-05-2014
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Thank you for your attention!
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Post-processed PPP monitoring

» Reference station coordinates

* Independent from the RTK networking algorithms

» Post processing of 24h RINEX files 3

 Web based status monitoring

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

» Customisable alarm generation
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DataConv

 Data conversion tool

—) ==—==) RTCM, CMR
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DataConv

 Data conversion tool
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A07-MON

A07-MON

Satellite System Online GNSS stream
GPS, GLONASS, GALILEO, Binary data
Beidou and SBAS
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