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 GNSS for Global Positioning in ITRF/ECEF Frames

* Precise GNSS-Positioning-Services
- Real time European DGNSS-Services

- National Real Time DGNSS-Services in and outside Europe
- RTCM-based Positioning DGNSS-Services

 Reference Transformation components of GIGPS
- Horizontal Datum Transition from (B,L) gnss itrr
to Classical Datum (B,L).csical
- Use of DLBF/GOPAG Databases
- Height Problem / HRS Transition

 Geomonitoring component of GIGPS

- MONIKA concept

- MONIKA algoritms and software
 Changes in GNSS-Positioning Services

- Growth of GNSS-Positioning Services User-Groups
- Precise Point Positioning (PPP) - Absolute GNSS-Positioning



GNSS for Global Positioning in ITRF/ECEF Frames
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Precise GNSS-Positioning-Services

Real time European GNSS-Services
Real Time GNSS EUREF-IP

Real Time GNSS EUPOS

* 368 GNSS reference station

» 42 GNSS reference stations . Real time positioning:

* Real Time positioning : i + i
-DGNSS +0,7-2m _DRGTNKSf 1—_2°;:5m 2u
-RTK +3-4 cm N
. Postprocessing £ 1 cm

» Postprocessing : = 1-2 cm



Precise GNSS-Positioning-Services

National Real Time GNSS-Services in and outside Europe

www.moldpos.eu
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GNSS-Networks in EURASIA: SAPOS®/Axio-Net/VRSNow® , SWIPOS®/SwissSat® ... SwePos®,
CzePos® ,LatPos®, CroPOS®, HePos®, ... Hungary, Slowenia, Romania, Siberia (SRPOS),
...Moldova (www.moldpos.eu)




Precise GNSS-Positioning-Services
RTCM-based Positioning GNSS-Services
Basic GNSS-Data collected at the GNSS-Reference-Stations at a Time t-At
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Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss tre t0 Classical Datum (B,L)¢.csical
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Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss tre to Classical Datum (B,L)¢, qsical
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Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss tre to Classical Datum (B,L)¢, qsical

,All-over-the-World“ Problem

X =(N+h)-cosB-cosL
y=(N+h)-sinB-sinL

b2
z:(—z-N+h)-sinB
a

mit N(B)= Normalkriimmungshalbnesser

3D Similariy Transformation

X (By,Ly,hy) X3(By,Ly,hy)
Xp=m-R-Xj+t ,mitX; =|y;(By,Lj,hy) | und X, =| y,(B;,L;,h;)

z1(B,Ly,hy) z,(B,,L,,h;)

Rotation Matrix
3 Rotations Non-Linear Realation (see above)




Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss 7re t0 Classical Datum (B,L)¢ . ssical
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Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss tre to Classical Datum (B,L)¢, qsical

COPAG = Continuously Patched Georeferencing

Continuity along the
Mesh Borders!



Reference Transformation components of GIGPS

Horlzontal Datum Transmon from (B,L) gyss,rr to Classical Datum (B,L)¢, . gsical
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Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss trre to Classical Datum (B,L)¢, qsical
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Reference Transformation components of GIGPS

Horizontal Datum Transition from (B,L) gyss 7re t0 Classical Datum (B,L)¢ . ssical

Meshes = “Patching” for ETRS89 and
Classical Datum-systems of Moldova
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Reference Transformation components of GIGPS
Use of DLBF/GOPAG Databases

Horizontal Datum Transition . .
from (B,L) onss ire 1O (B’L)Classical Horizontal Datum Transition
DFLBF-Databases. Use in GNSS-Services from (B,L)cjassical t0 (BsL) gnss iTrr
on controllers and via RTCM COPAG-Databases for GIS
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation

Reference-Transformation
Source CRS Target CRS
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation

[ < 10 cm DFHRS Europe

[] <3 emDFHRS 2
<1 cm DFHRS :

[ < 10 cm DFHRS Albania

Ellipsoid
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference T%nsformation

<10cm DFHRS
Europe
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Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation

MOLDPOS 1-3 cm Quasigeoid for Moldova
Patching of
EGG97 or EGM2008 GPM

Nearly same results
] | |
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www.dfhbf.de

48

47.5+

474

46.5

298

46

1
T T T T T
[F%) [¥%) %) (%)
= = r> @
co [= -] oo co

o
[==]
[=-}

45.5

1
27 215 28 28.5 29 295 30



Reference Transformation components of GIGPS

Height Problem / HRS Transition - Karlsruhe Reference Transformation

www.moldpos.eu
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Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

RTCM 3.1 Observations Corrections

&

,oeven RTCM Transformation Messages*
(Scientific Member of International RTCM-Working Group 2004-2007)

* Transformation-Parameters (1021,1022)
* Residual-Grids and/or Geoid-Representations (1023,1024)
* Projection-Information (1025,1026,1027)

sent by GNSS-Positioning-Service
to
GNSS-Positioning-User

1l

NMEA-based request to RTCM-Transformation Messages Server)



Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Willkommen
zur Intergeo
2004

Trimble ist stolz darauf, auch in diesem Jahr ein
offizieller Sponsor des Intergeo-Kongresses und
Intergeo-Treffs zu sein.

Wir von Trimble haben es uns zum Ziel gesetzt,
Ihnen die neueste Technologie bereitzustellen,

die es lhnen ermaglicht, die Vorteile lokalisierter,
integrierter Vermessungsldsungen zu nutzen und
Ihre Effizienz, Produktivitdt und lhren Gewinn

zu erhdhen. Als Beweis unseres Engagements
prasentieren wir in diesem Jahr eine Reihe von
Léisungen, die speziell fir unsere europdischen
Kunden entwickelt wurden.

Durch die Akquisition der GeoNav GmbH sind wir in
der Lage, lhnen eine neue Feldsoftwareldsung, den
Trimble Survey Manager, an die Hand zu geben. Die
Software ist auf Anwendungen in der europaischen
Vermessungsindustrie, und insbesondere auf
Katastervermessungen, zugeschnitten. Des Weiteren
haben wir unser GPS-Produktportfolio mit dem
Trimble R8 um den ,ultimativen VRS-Rover* erganzt.
Der Trimble RS ist eine Kombination aus einem
leichten, kabellosen Rover ohne externes GSM-
Modem und der L2C-fahigen GPS-Technologie

fir den Einsatz in europdischen VRS-Netzen,
Anwendern von Robotic-Totalstationen bieten wir
das lizenzfreie 2,4 GHz GeoRadio mit modernster

Spread Spectrum-Technologie an, die Interferenzen
wnn anderen Fiinkserdten anf helehten Ranstallean

Neue Trimble Survey Manager Software

Die fortschrittliche Trimble Feldlisung fiir prazise
Echtzeit-Vermessungen.

Trimble Survey Manager basiert auf der beliebten DCTools
Software von Timble GeoNav. Es ist eine flexible, einfach

zu verwendende Oberflache filr Ihr Vermessungssystem.
Trimble Survey Manager besteht aus Softwaremodulen fiir
Feld und Biro und wurde speziell fir die Datenerfassung,
Daternwerarbeitung und die Dokumentation praziser Echtzeit-
Vermessungen entwickelt,

ALLES UNTER KONTROLLE - MIT DEM TRIMBLE
SURVEY MANAGER

Das Trimble Survey Manager Feldmodul Iauft unter Windows
9x, 2000, XP und Windows CE. Sie kiinnen Feldvermessungen
auf der Plattform ausfiihren, die den Projektanforderungen am
besten entspricht, einschlieflich Notebooks, Tablet PCs oder
unseren robusten und leistungsstarken Trimble Controllern:
T5Ce™, ACU oder Trimble Recon™. Trimble Survey Manager ist
vollstandig mit Timble GPS- und Trimble Totalstationssystemen
kompatibel und erlaubt die komplette Steuerung aller
Instrumente und Messmethoden im Feld.

Die Timble Survey Manager Soﬁware enthalt die offiziellen

Referenzkoordinaten des amtlichen Koordinatensystems,
bietet volle SAPOS@- und ascos@-Unterstitzung und die
Implementierung von DFLBF und DFHBF. Sie gewahrleistet die
exakte Datenerfassung, -verarbeitung und Dokumentation nach
amtlichen Vorgaben und wurde speziell fiir katasterspezifische
Anforderungen in Deutschland optimiert.

Bewahrte GPS-Technologie in einer kostengunstigen

L1-Losung: das NEUE Trimble 5700 L1 GPS-System

Der 5700 L1 GPS-Empfanger von Trimble ist ein
bedienerfreundlicher GPS-Empfanger speziell

fiir statische, L1-FastStatic und kinematische
Vermessungen. Er ist eine flexible, kostengiinstige
Vermessungslosung mit bewihrter Timble GPS-
Technologie.

UNTERNEHMEN

Beginnen Sie mit einer preisgiinstigen Timble GPS-
Einstiegslasung und rilsten Sie diese spater fiir erhihte
Produktivitat zu einem leistungsfahigen 2weifrequenz-
System auf. Sie kbnnen Ihr System bei Bedarf sogar mit
RTK nachrilsten.



Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages
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Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Hauptsitz:

Leica Geosystems GmbH
Vertrieb
Hans-Bunte-Stralle 5
80992 Miinchen

Tel. 089/1498100

Fax 089/14 981033
www.leica-geosystems.de

Verkaufsniederlassung:
Leica Geosystems GmbH
Vertrieb

MiinsterstraBe 306

40470 Diisseldorf

Tel. 0211/6169060

Fax 0211/61690619
www.leica-geosystems.de

»

GPS SYSTEM 500

-

L

Verkaufsniederlassung:
Leica Geosystems GmbH
Vertrieb

Mifastral8e 2

10437 Berlin

Tel. 030/4402130

Fax 030/44021321
www.leica-geosystems.de

-

Sensor Firmware
Version 4.20

» Optimale Vernetzungslosung
- Fldchenkorrekturparameter
- Verschliisseltes RTCM-AdV
- Virtuelle Referenzstation
- Monitoring der FKP/VRS-0ut Position
» Moderne Datenkommunikation
-RTCM 2.3
- Automatische Erkennung der
Referenzantenne
- Siemens TC35 Dualband GSM-Telefon
« Deutschlandweit passpunktfreies Messen
- DFHBF fiir 3 cm-genaue Héhen-
bestimmung
- DFLBF fiir 5 cm-genaue Lage-

bestimmung
- Integration anderer Geoidmodelle/

Koordinatensysteme realisiert

eLca

Geosystems



Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

,,Gridding“ of Reference Transformations
Source CRS - Grid Target CRS - Grid

individual I

Reference

R I.‘
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S e e e e e e e

'Generated Grid of Local

b e . Resulting Local Virtual
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Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Message 1021 or 1022

Data FIELD tlF'HUMB'E'R Values Remarks

Message Number DF002 1021

Source-Name Counter DF+1 4

Source-Name DF+2 4258 ETRS89, Europa

Target-Name Counter DF+3 7

Target-Name DF+4 31467 DHDN, GK-3

System identification number DF+5 1

Involved Transformation message DF+6 0000000110 . .

Plate number DF+7 7 Geoid-Grid or not
Computation Indicator DF+8 1

Height Indicator DF+9 2

by DF+10 49.0102 Grid

’“'“ DR 83921 Location&Size
Ady DF+12 0.04

Ahy DF+13 0.06

dX DF+14 -617.880

dy DF+15 -253.456

o or e 7 Parameters
R, DF+17 5.79748

R, DF+18 -2.44443

R4 DF+19 -5.1534

dsS DF+20 -13.51806 . .

add a, DF+24 8137.000 |GRSE0 Ellipsoid

add b, DF+25 6752.314 Parameters

add ar DF+26 7397.155 Bessel Source / Target
add br DF+27 6078.963

Horizontal 7P Qualitv Indicator DF+76 2




Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Message 1023 or Message 1024

0N 14 DF+71 0.001
SE 14 Residuals P, DF+72 0.013
ohy4 DF+73 0.049
0Ny DF+71 0.005
6E s Residuals P, DF+72 0.009
ohys DF+73 0.088
'-;‘Nus DF+71 0.006
6E g Residuals P, DF+72 -0.002
ohyg DF+73 0.129
Horizontal interpolation method indicator DF+74 0

Vertical interpolation method indicator DF+75 0

Horizontal Grid Quality Indicator DF+78 1

Vertical Grid Quality Indicator DF+79 1

Modified Julian Day (MJD) Number DF+80 53570

Height Indicator =1 mmm) ,dh, = Physical Heights‘ Residuals dH,
Height Indicator = 2 - »dh,,, = Geoid / HRS Heights N, (dN,)



Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Using
Reference
Transformations

to
compute
a

country-wide

1.)
,STATIC
GRID“

(,,Large Residuals* Grid)




Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Using Reference Transformations to compute country-wide
grids dynamically online on NMEA-request by virtual fitting points

/ NMEA-Request

2 7 5

2) s

,Dynamic L "
Grid* ® IRover Position (B,L,h)|
Ay =
L 4
& & %
Advantages

1.) No preceeding ,,Gridding“ Discretization Error

2.) Small Residuals - Small Interpolation error

3.) De facto - De facto independence of the residual

interpolation method in the rover



Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Using Reference Tranformations to compute grids dynamically
,Dynamic Grid*“
Direct use of Original Reference Transformations

@r Position (B.L,h)
&5
A x L
-100 -80 -60 -40 -20 0 20 40 60 B8O 100 m b v
GM > v (2GRSS0\n -
W(r,3,1) = T-(l+ > (T) (CyycosmA + S, sinmA) - P, (cos9)
n=2m=0

<l -,/1+82/u2 -cosB - cosh - N((X y Z)GNSS) — W-U

{y] =| uj 41 +82/u2 -cosP-sinA U =1U(a,&,®,M)ggr [ (B,2,u)) Yh-N

Z

u-sinf



Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

Using Reference Tranformations to compute grids dynamically

,Dynamic Grid*

5.) ..,Combined Message Generation*

Part 1 - Plate Models

[(B,L,h);1reretateali = [(BiL;h)gnss iTrel;
Virtual Fitting-Points

f NMEA-Request

qB;ve,posiﬁon B.Lh)| Part 2 - Standard Reference Transformations

[(B,L,h);1re-retateali = [(B,L)y , Hy or N)J;
Virtual Fitting Points

Dynamic Message Set up by local 7PT Gridding




Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

General Configurable
RTCM Transformation
Messages Server

e
. RTCM-DataStream
NMEA-Position (Transformation Messages +
RTCM Corrections

o RTCM-DataStream
NMEA-Position (Transformation Messages +
RTCM Corrections

All kind of Reference
Transformations
in so called
Transformation
Modules

Dynamic & Combined
& Static RCTM-Messages NMEA-

Position

RTCM-
Transfor
mation
Message(s)

RTCM-
Transfor N M FA'
mation Position

Message(s)

RTCM-
Transfor PEMEAS
mation Position

Message(s)

Commuication
Design
in case of passing
RTCM Transformation
Messages
through GNSS-Networking
Software




Reference Transformation components of GIGPS

Reference Transformations and RTCM Transformation messages

: 1.0.3
Jager and Simone Ealber

[INFO]
[INFO]
S34] [INFO]

Mame Part StartTime Requests zince start | TotalRequests | Add ..
@ Bavaria 1300 02.02 2008 16:05:50 5 10

i B 1000 2

@ Germany 1100 02,02 2008 16:06:02 9 9

i@ Flarida 1200 02,02 2008 16:06:05 2

Starting up sServer. . .

[P —————— .

HXfdeg g+ A5G w - "

Bt

Reference Transformations
DFHBF Florida

E LT

T r—r— =l
ety [[[reade 0 s fot | 5] P 1P| ] Bk | 5] St | St P |

DFHBF Bavaria
DFLBF Bavaria

www.geozilla.de
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GNSS-Reference Station Monitoring

GNSS Reference Station
MONItoring

by the KArlsruhe
approach and software
(MONIKA)

www.monhika.ag

Old Classical Systems

MONIKA concept

Satellite npositionierungsdieng
der deutschen Landesvermessimy
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GNSS-Reference Station Monitoring

MONIKA concept
MONIKA e T
Coordinate related Reference- ’33“**;;*';“&";”:“’;@; Tz} :f; !
POints Deformation AnaIySis x | Epoche 3 vom 10.02.2005 bis 10.02.2005
Epochensinstelungen /"‘ 0332
Multivariate and Multi-Epoch Epoche: [ B+ 0387
Congruency Testin \
g y g Pl _| T
W G0 fnEbre: Lok SysTom A KARL
" Hoch 77 Rechtz €720 G’th.;; -d »0388 384
S e — et 0301
owos TR .l = 0393 398 {30
B o
101 1
- —k 0396
0390~ " 0339 0391
Additionally: Object-Points + Tests | MOLDPOS scha 0395
"™~ KREU
FHEBB.~FRIC
STGA

Additionally: Full spectrum of the

UM

Deformationsanalysis Features of

GOCA

www.monhika.ag




GNSS-Reference Station Monitoring
MONIKA algoritm and software

MONIKA Step 1

GNSS
RINEX-Data

1(t;),Cy (1)

Frojekt  Bearbeiten a&nsicht  Einstelungen  Berechmung 7

prorm =x KR OA B

GNSS-Processing

>
GOCA_BEPC_PRO

({3) ro € i)

To be controlled by BPEC_PRO
* LGO, Leica GeoOffice

« WA1 (Wanninger Software)

» Berner GPS-Software 5.0

www.monhika.ag

5400000 00w

E300000

14C

100008 P,
e 0395
| |
BOOCCFHEE™ F e
STGA
00000 900000 1000000 1100000 1200000 1300000
East | 1057145.12 Martk: | BOFFOB0.EE |Mercator

W,




GNSS-Reference Station Monitoring
MONIKA algoritm and software

. LVA-Netz:1 - MONIKA
MONIKA Step 2 Projekt  Einstellungen  Berechnungen Epochen  Ansicht 2

LD X4 142 3 L 2 & Q8

 Baselines = [ Epoche 2 vom 10.02.2005 bis 11.02.2005
 Epoch Networks Epochensinstellungen
- Partial networks Epoche: | 2:3]
» Daily Solutions N, Protokol |
X(1);.C (1] | O\
GNSS

SINEX-Data

*Epoch States = —




GNSS-Reference Station Monitoring
MONIKA algoritm and software

MONIKA Step 2 - Coordinate related Referencepoint-Deformation analysis

Free GNSS-network
Deformation

a
>

Analysis Concept New xol
Original GNSS observations i} : -
RINEX Helmert-Transformation d=3
(0:.C1(0), X(t) = X(t)| xg
|
SINEX Singular l
| X ? S-Transformation d=3
~ T
- UBZ?::\V" Cx(ti) =S'Cx(ti)'s

Epoch States

www.monhika.ag




GNSS-Reference Station Monitoring
MONIKA algoritm and software

MONlKA Step 2 - Coordinate related Referencepoint-Deformation analysis

A P
R {5\} U 27cml10y el
.-E.-'él;:*" I v Use
San Andreas Of
Fault
Pacific plate I E RS
i Parameters
3
i : X .."l ., Indian plate’
7 :.'-5;.'
o Xy MONIKA Trafos 1 Step 2 Reference time
e > S~ t
i f S At piate. “’\a\ X
Epoch time
Consideration of Datum-drift and Plate-Movement Rates t;
X(tl)ITRFZ =(1+Am)-R(ey,&,,€,)- X(tl)ITRFyy,tl +1
X(t2)1TRFzz.t, = X(t1)ITRFzz.; +(((R +Am) - X(t])ITRFzz.1, +f)+ (R p(j) - X(tDITRFzz 1, ))'(tz —t1)




GNSS-Reference Station Monitoring
MONIKA algoritm and software

MONIKA Step 3 - Coordinate related Reference-Point-Deformation analysis

— DY, -d%, + DL -dx} and C.t,) | [AT
=Dy -d&',+D}, - dx'y +B - Vx'k(t)
0 0 O]

(X(ti ) o X:)) + Vx(ti)

(X(ti)—XL)JrV X(t) =

0 0 0| -VX5(t)
0 0 0

0 0 0] [1 0 O]
B-Vxi(t)=[{0 0 0[]0 1 0.
0 0 0][0 01

!

VX (t)=— (B P'Q,PBN)™ Bl PV, and Qe (t)= (B P'Q,PBY)”




GNSS-Reference Station Monitoring
MONIKA algoritm and software

MONIKA Step 3 - Coordinate related Reference-Point-Deformation analysis

3D a-posteriori Test statistics — Significance of Vx4~

T(vxi,k) _ IkT (QVVIRI()_ vxlk _ 62 _ VTPV—VXiF;kT '(vi;k)_l °VXiR’k
" 3-6°7 r-3
- kT PiQ! k ik
= (B P'QuPiBi) - VXg ~ F,_,[estrelated to 1-a, e.g = 95%
3.6° " Confidence ellipsoid
e . - -
:e_ng IE/Mt[{_‘;"s'sso'd Xz (Qgyg 'Rk) VX5 R%-Sensitivity
=59%, R=95%
= /1(|:'3’r_3 ,a,)=17.3
Detectability of GNSS \ — f=y173=42

Reference Station

=1.0 accuracy, 1-a=19.9 %
Deformations Vxlf{k ( y o

error ellipsoid )




GNSS-Reference Station Monitoring
GNSS-Positioning-Service of Baden-Wurttemberg (SAPOS)

SAPOS"™ Network Rhein graben | * *™"
- i A
Baden-Wurttemberg 450 Darmstadt | &
GNSS-reference-stations sy udwigshafen . Heidelberg ¢ 32
and links to surrounding WYy Tpeughoshem
countries B bd % () e 275 Ansbach
521 Landau o Heilbronn
Karlsruhe
Earthquake-zone RO, ” T (S e
North Switzerland L 4 . Schwabisch Hall
w Mﬂ;ﬂ J\ @ 276 Nérdlingen
Iffezheim ﬁ' Geislingéh
o M1
" Freudenstadt ® 394 o 274 Glnzburg
€393 e 38 Tibingen P
burg _
: 273 Mindelheim
k Sigmaringeh Biberach o
; : ® 97 e 36
R 33;?1 L | ’
reiburg ngen- ‘
53] %0 . Schwenningen e age’

B | ° 269 Wertach
o Ay
SCHA kRreU ® 2% Lindau
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GNSS-Reference Station Monitoring
GNSS-Positioning-Service of Rheinland-Pfalz (SAPOS)

www.monika.ag ‘




Changes in GNSS-Positioning Services
GNSS-Positioning Services — User-Groups

°

GNSS
GLONASS/GPS

7~ servor | [ m
i L MOBILE
"V "o Laser-
- Scanning

_Provider

il

GNSS-based and Multisensor Low-Cost Platforms fr avigation and Object-Georeferencing

\ [-~+AIRBORN
N Laser-
\ Scanning

Hochschule Karisruhe
Technik und Wirtschaft (HSKA)

Weitere Anwendung: Nahtlose GNSS +

INS(-Weiter-) Navigation und Objektrefernzierung
in Gebduden

B e T
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Changes in GNSS-Positioning Services
Growth of GNSS-Positioning Services User-Groups

Prazises Monitoring und Navigation
ASCOS bewegter Objekte

*4 GNSS Internet Radio 1.4.11 |- | ' &3

Broadcaster | Seltings 1

— | oD Stream Details
Bytes: 0

NTRIP
Dateniransfer (ber EUREF oder IGS Select Network:
das Internet RTCM-Korrekturen .
. Select Stream or Update:
NTRIP-Format " [Update source table =
/st Settings o press START.

Mobiles Internet

(USB-Stick)

und
InterNet GNSS- Nschschiia
Radio T«m k u\ﬁmn

= Basislinie EUREF P John Deere MRTK
tm] Mord[m] | ©st{m] | Nord[m] | ost(m]

Karsruhe ca. 20k 15 Mnuton 0,0513 10,0604 0,0072 0,0055
Dresden ca, 430km 15 Minuten 0,1857 02758 0,0088 0,0062
Warnemiinde | ca. 610km 16 Minuten 01035 | 00742 | 00098 | 00054

!g BLOM

ENavigation and
Location Based
Services (NLS

%

© BOSCH

Technik fiirs Leben

\

Hochschule Karlsruhg
Technik und Wirtschaf]
UNIVERSITY OF APPLIED SCIENCE!

BoniRob-Feldroboter schafft Basis
fiir die Landtechnik der Zukunft

Schwirme klesnes Redter, din selbattdtig aul den Felderm hensmmchwiren, um geriel Dinger
auszubringen oder Unkrawt 1w bekimplen - dus kinnte schon bald Wirklichkeit werden.

GNSS/INS

- 4 Drones '




Changes in GNSS-Positioning Services
Precise Point Positioning (PPP) - Absolute GNSS-Positioning

? Breaking the Monopole of present DGNSS / Reference Station Services ?

Collect raw Submit online
GPS data (RINEX format)

Static Absolute - _ —*} e
(Non-D)GNSS =0
Upload of Data for E-Mail return
Processing

The estimated coordinates §f standard deviations for the
‘iﬂ-[[TBEDﬂ_ﬁh.t's.l]'?ﬂ BINEX file are as ol loww:

Latitude (HADS83-CSRS): 60 45 01.8330 (dms) F 0.009 {m)
Longitude (HADS3I-CSRS): -135 13 19.5153 (dms=) F 0.018 (m)
Ellipsoidal Height (HADB3-CSRS): 1427.240 (m) f 0.034 (m)

Drthometric Height CGVD2E (HTv2.0): 1419.222 m

SSR (State-space representation)
-Provider

Dynamic Absolute GNSS
Online PPP (,,OPPP“) RTK

» Server-Client for SSR?
e cm-RTK?
 LowCost-Sensors

GNSS

IGS-Network

J1-2m, 1-2dm, 1-2 cm”



Hochschule Karisruhe

Te C h n i Cal Technik und Wirtschaft (HSKA)

Univesrsity Hochschule Karlsruhe (HSKA) |AF
of Moldova University of Applied Sciences /g‘wf

itut f
ISttt ehung (IAF)

Thank you for attention

www.euref.eu
www.geozilla.de,
www.galileo-bw.dewww.goca.info,
www.monika.ag,
www.dfhbf.de
www.moldpos.eu
www.hs-karlsruhe.de/serviet/PB/menu/1090714/index.html

\\/l ‘\/) United Nations/United Arab Emirates/United States of America EIBGT Qp
N |

4/// Workshop on the Applications of Global Navigation Satellite Systems,
% Dubai, United Arab Emirates, 16 - 20 January 2011



http://www.euref.eu/
http://www.geozilla.de/
http://www.galileo-bw.de/
http://www.goca.info/
http://www.monika.ag/
http://www.dfhbf.de/
http://www.moldpos.eu/
http://www.hs-karlsruhe.de/servlet/PB/menu/1090714/index.html
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