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EinfUhrung

GNSS-SMART =
Global Navigation Satelli
State Monitoring And Repres

Technik

. ZUr (State Monitoring) und

. Zur (Reprasentation)

des von GNSS Systemen
GNSMART

= Geo++ Software Implementation von GNSS-SMART
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GNSS Pri
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Absolute Pc

. Positionsbestimmung eine
GNSS Empfangers
Im System des GNSS

. Absolute Genauigkeit mit GPS
-3-10m

— far viele Anwendungen
unzureichend

. voller EinfluB aller Fehlerquellen
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Fehlerqu
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GNSS Fehle

Antenne (PCV
~ Empfangeruhr

WGS84

4. ascos Anwendertreffen

18.+19. 6 Herne © 2001-2006

Geo++® GmbH



GroBenordnung der

Error Source Absolute Influence

Satellite Orbit 2 ...50m
Satellite Clock 2 ...100m

lonosphere 0.5..>100m
Troposphere 0.01...0.5m
Multipath Code m

Multipath Phase mm ...cm
Antenna mm ... cm

->total: 5...20m
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Differential
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Differentia
Positionierung

. Bestimmung der Fehlers
auf bekannter Station
— Korrekturen®

. Ubermittlung der Korrekturen
an den ,Rover*

. Anbringen der Korrektiuren
— Reduktion der Fehler

. Berechnung der Position
— Mit Codes (,DGNSS*) oder
- mit Tragerphasen (,RTK")
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“true’” error
influence

: distance depe
'¥ (degrades quali
increasing distance

> Location
Reference Rover
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GroBenordnung

Error source Absolute influence Relative influence

Satellite Orbit 2 ... 50m 01..2ppm

Satellite Clock 2 ... 100m 0.0 ppm

lonosphere 0.5...>100 m

Troposphere 0.01..0.5m 0..3ppm
Multipath Code m m
Multipath Phase mm ... cm mm ...cm

Antenna mm ...cm mm ... cm
->total: 1..2cm + 1...20 ppm

Hohe raumliche Lokal
S Korrelation _ (Kalibrierung)
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RTK: Gena
Verfugbarkeit

Einfluss entfernu

A

cm

Distanz zur Referenz
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Referenz
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Netz einze

Accuracy, Reliability, Availability
Good == == Bad
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Stand Alone

Accuracy, Reliability, Availability
Good === == Bad
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Stand Alo

Accuracy, Reliability, Availability
Good === == Bad
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Stand Alo

Accuracy, Reliability, Availability
Good === == Bad
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error influence
in Ref 1

“true” erro
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in Ref 2
>
Location
Ref 1 Rover Ref 2
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Accuracy, Reliability, Availability
Good == == Bad
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g

. USe

aone wa
communica

Areceive all nece
correction/reference
data

ddetermine absolute
RTK position

Janytime/anywhere

. 1 cm accuracy

1 cm accuracy - everywl
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Network R
N € /\

C L,. A‘x

. primary task (pre-requisite):
A determine dependent
.
. secondary task: Representation

m network information for user

. distance dependent errors
— orbit, ionosphere, troposphere

. reference station dependent errors
- multipath, antenna, clock

— using adequate formats (RTCM, FKP, VRS, SSR)
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Tragerphasenme
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Mehrdeutig

Ambiguities must be resolved

Location

Ref 1 Rover Ref 2
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Monitoring
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GNSMAR

Zustan
( ) fur alle Fehlerquel

. mit
Netz-Losung (Redun
(GPS,GLONASS,SBAS,(G
Beobachtungen
1 Codes (P1,P2,C/A) und Phasen (L1,L2,LA)
aL5, E5a, ESb, ESa+b, E6
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Mehrdeuti

. GNSS Fehlermc
benotigt

- korrektes
. -> Mehrdeutigkeiten losen

1 Mehrdeutigkeitslosung braucht
Beobachtungen
. Beobachtungen
. -> GNSS Fehler missen modelliert
werden
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Reprasentati
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FKP Repr

Phase correction
i

Ref 1
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FKP Reprase

. base signal of
reference station
(corrections)

. one linear FKP plane
for each

1 reference station
asignal (L, L,)

1 Satellite
_ _ FKP plane
. optional: higher order
polynomials base signal A
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Virtuelle

Phase correction

]
Ref V
Ref 1 / Rover Ref 2
Problem 1: moving (virt.) reference station?
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Master Auxiliary Con

Phase correction
i

(Master) (Aux)
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State Space
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Rohdaten

Reverse Server

Position (NMEA)
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Example : Transformation DHDN / STN<--> ETRF / DBREF

: i ¥ 7 Poromater fronsiomation for Gamany

Geo++ - GNTRANS

No trouble with neighbourhood !
A software for fransformation between
homogeneous and inhomogeneous coordinates
for small and large areas.

Problems with partial fransformations

B |ocal solutions

» disconfinucus fransformation

¥ incomplate practical application of (GPS)
» Inetficient

P expensive

unigue
principle of ad




fo, Geo++® GNWIND Weather Information Display
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GNSMART-
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GNSM

GPS + GLONASS + (SBA
DGNSS — Dienste

- RTCM 2, RTCM 3, SSR
RTK — Dienste

- RTCM 2.1-2.3, RTCM 3.0, SSR
. FKP, VRS, PRS, MAC, SSR
RT Transformation

- Landessysteme, DBREF,...
Inverse (Reverse) DGNSS
Inverse (Reverse) RTK
Virtuelles RINEX (SSR) — “Postprocessing” (Web-Zugang)
Kommunikation: GSM, Funk (Broadcast), Internet (NTRIP)
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... artist view of Geo++® building in Garbsen

4. ascos Anwendertreffen 18.+19. Mai 2006 Herne © 2001-2006
Geo++® GmbH



