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Alberding GmbH

* German GNSS software and hardware
development company

* Based in Wildau (near Berlin)

* 20 years of experience with high accuracy GNSS
* 10 employees (8 engineers)

* Independent from receiver manufacturers
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Alberding-QC

* Motivation: help operators improve service quality
= 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 q._,;.‘;,j,.r-n;._‘ | *Positioning accuracy and RTK fixing time
¥
ul 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

N N N

I ) I ) I )

@m Co@memtion (N
NMEA position via TCP
Ntrip Caster AQC Physical
RTK-Check GNSS monitor
station

* Correction data forwarding

* NMEA data analysis RTK position

computation
* Mean of the best quality epochs i

L ) Receiver FW
* Statistics computation
* Visualisation of the results

* Warnings (email/SMS)
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Alberding-QC

GNSS raw data streams

Ephemeris data stream

Ntrip Caster AQC
RTK-Check

* 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 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
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Alberding-QC

RTK-Check web interface
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Alberding-QC

RTK-Check history data analysis
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Alberding-QC

Checkstream — Ntrip monitoring

* Data 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
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Alberding-QC

Checkstream web interface
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Alberding-QC

Checkstream — history data analysis

Alberding-QC &
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Alberding-QC

InspectRTCM

* GNSS binary data decoder software for detailed data content
analysis

RTCM RTCM
InspectRTCM >
binary — AsCll

Real-time visualisation

RTCM, CMR, RTCA, raw binary input

NMEA GGA output for network RTK streams

* 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 &
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A07-MON

Displacement monitoring with low-cost GNSS receivers
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Monitoring with low-cost GNSS receivers

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

* Is it possible to overcome power supply
and communication limitations?

4

An integrated L1 GNSS receiver is
required with telemetry and power
supply modules
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Low-cost GNSS system Alberding A07

* L1 multi-constellation (GPS/GLONASS/Galileo/SBAS) receiver
* Raw code and carrier phase output

* GPRS modem with antenna

* Integrated Cortex M3 processor with Alberding sw
* MicroSD card

* Central processing option (A0O7-MON)
PP, RTK - centimetre accuracy

* Flexible external antenna options

* Integrated Li-lon battery,

low power consumption Alberding AO7-N-11

* Bluetooth modules and additional sensors

Aberding
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A07-MON processing data flow

A07-MON

Ntrip Caster

RTCM3EPH
ephemens data stream

Ntrip Caster

Single reference station
or VRS data stream

Binary data logging or
online GHSS streaming

¥ l ¥

Broadcast Monitor station Base station
ephemerides observations observations
RINEX data generation Binary to RINEX data conversion RIMEX data generation
=> RINEX navigation files == RINEX observation files == RINEX observation filas

Automatic
baseline processing

in definable intervals

Delta NLE U calculation

v
Web Interface

KD N T R

Alberding Monitoring Server

Coordinate differences |
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Alberding Monitoring web interface
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Thank you for your attention!
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