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GNSS Positioning Services

and

GNSS-Positioning Trends
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Global IGS-IP Service ïGNSS-raw and Correction data 

and SSR Product via NTRIP Mobile Internet

Non-Networked RTCM Data and Corrections and SSR-procucts (OPPP) 

for free - Networking Project under Preparation
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ÅSSR-based: Abs. Prec. OPPP

ÅStarfireÊGPS-Corrections

ÅStarfire Receiver (left)

ÅGlobal Accuracy: Ădmñ

OSR (= Observation-

related): Networked, 

scalabe (Ădm ïcmñ ) 

DGNSS RTCM Correction 

(VRS-Concept)

ÅRTCM-Standard =>Open 

for any Rover- and 

Software-Type 

Satellite-/Internet-based global GNSS Position-Services

Abs. GNSS = ĂNon-DGNSSñ

No Reference-Stations

But: NAVCOM Roverclients!
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Considering Datum, Datum-Drift and Plate-Movement Rates
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27 cm / 10 years

Reference Stations Working in ITRFzz.yyyy.mm (t) Frame

Globalization of GNSS (DGNSS and Absolute GNSS / OPPP
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1.) ĂLowCost- High-Preciseñ ïĂSoftware-Receiverñ

e.g. RTKLIB

3.) GNSS + MEMS Multisensor-Platforms

www.navka.de

2.) Online Precise Point Positioning (OPPP) 

ĂNon D-GNSSñ

Low-Cost ïHigh Precise GNSS and Trends

http://www.navka.de/
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Geodetic Infrastructures for

GNSS-Positioning Services

(GIPS)

Reference Station Setup

and Integration
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1. Own GNSS-data & Software. E.g. ĂITRF embedding of Novosibirsk 

GNSS-Station NSKWñ, Bernese Software (Jäger, Steinbach)

NSKW

Reference Station Setup and Integration
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Reference Station Setup and Integration

http://www2.unb.ca/gge/Resources/PPP/OnlinePPPs.html

2.) Own GNSS-

data

& 

Cost-Free

PPP-Services

http://www2.unb.ca/gge/Resources/PPP/OnlinePPPs.html
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www.monika.ag
GNSSPlus, Moscow 

MONIKA -

Deformation 

Integrity & Hazard 

MONItoring for 

GNSS-Services 

by the KA 

Approach

Reference Station Setup and Integration

3.) Own GNSS-data

& 

GNSS-Processing 

and Monitoring 

Software

http://www.monika.ag/
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Geodetic Infrastructures for 

GNSS-Positioning Services

(GIPS)

GIPS -1

Trafo-1 and Trafo-2
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ĂAll-over-the-Worldñ Problem
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3 Rotations Non-Linear Relation (see above)

3D Similarity Transformation

GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation
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Old Classical Systems

Strict and

General

Trafo

GNSS-practice

Trafo-2

GIS

Transition to

ITRF/GNSS

consistent 

frame.Trafo-1

Long waved deflections  - ĂWeak shapesñ

ITRF / ETRF89 ïDatum

ITRF2000.2008.0 (Albania)

GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation
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CoPaG = Continuously Patched Georeferencing

Continuity along the

Mesh Borders!

www.geozilla.de

www.moldpos.eu

GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation

http://www.geozilla.de/
http://www.moldpos.eu/
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GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation
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DFLBF/COPAG Databases for Albania. Mesh-Design ITRF2000.2008.0 ė ALB87

Albania

2013

1-3 cm

CoPaG

DFLBF

Databases

GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation
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DFLBF/COPAG Databases for Brazil

Meshes SAD69 ė SIRGAS
DFLBF/COPAG Databases for Brazil

Meshes SAD96 ė SIRGAS

Brazil

2013

GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation
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GIPS-1       Continuous Datumtransformation Parameters 

between SG95 and SC42 for SRPOS (Novosibirsk Region)

Novosibirsk

2012
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GIPS-1       Continuous Datumtransformation Parameters 

between SG95 and SC42 for SRPOS (Novosibirsk Region)
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GIPS-1-Trafo-2: Horizontal Datum Transition 

from (B,L) GNSS,ITRF  to  (B,L)Classical

DFLBF-Databases. Use in GNSS-Services

on controllers and via RTCM

GIPS-1-Trafo-1: Horizontal Datum Transition 

from (B,L)Classical  to (B,L) GNSS,ITRF  

CoPaG-Databases for GIS

GIPS-1: Horizontal Datum-Trafo from (B,L)GNSS,ITRF to Classical Datum (B,L)Classical -

COPAG-Approach and COPAG/DFLBF-Database Computation



Reiner JägerTECHNOPROM, Novosibirsk, June 05 - 06 - 2014

GIPS-2

GNSS-Heighting
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Observation Equations - DFHBF Vers. 4

Continuous FEM Polynomial N(p)=NFEM(p)

Computational

Design of  the

DFHBF-DB of

Florida

www.dfhbf.de

www.moldpos.eu

GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hGNSS,ITRF to 

Physical Heights H = h-N  - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation

http://www.dfhbf.de/
http://www.moldpos.eu/


Reiner JägerTECHNOPROM, Novosibirsk, June 05 - 06 - 2014

Q

P

Q

Pref
QGNormal

T)VV(
NNh

g
=

g

-
==-

P
Q

p
Q

QG

N

QG
)

B

T
(

)hM(

1
T

B

1

)hM(

1

B

N

s

B

s

B

B

N

µ

µ
Ö

+Ög

-
=

µ

µ
Ö

g
Ö

+

-
=

µ

µ
Ö

µ

µ
-=

µ

µ
Ö

µ

µ
-=x

,

P
Q

P
Q

QG
)

L

T
(

Bcos)hN(

1
T

L

1

Bcos)hN(

1

L

N

s

L

µ

µ
Ö

Ö+Ög

-
=

µ

µ
Ö

g
Ö

Ö+

-
=

µ

µ
Ö

µ

µ
-=h

3. Vertical Deflections from Zenith Cameras (T = (V+Z) ïU)
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2. Gravity Observations rotated to SCHA

www.dfhbf.de

www.moldpos.eu

1. SCHA-Coefficients computed from global SH as direct observations

Observation Equations - DFHBF Version 5

GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hGNSS,ITRF to 

Physical Heights H = h-N  - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation

http://www.dfhbf.de/
http://www.moldpos.eu/
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- Databases
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GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hGNSS,ITRF to 

Physical Heights H = h-N  - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation
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www.dfhbf.de

Geoid-Computation

for Brazil: Patches

and Meshes

Brazil

GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hGNSS,ITRF to 

Physical Heights H = h-N  - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation
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www.dfhbf.de

Geoid-Computation for Albania 

Patches and Meshes (Version 4)                                                Albanian Geoid-Surface N 

Albania

2013

1-3 cm DFHBF based Geoid 

Database for Albania

GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hGNSS,ITRF to 

Physical Heights H = h-N  - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation
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GIPS-3 

RTCM Transformation Messages
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GIPS-3: RTCM Transformation Messages 

and Setup from Reference Transformations - Karlsruhe Approach

Present or Ăoldñ standard:Trafo-Databases orĂGridsñ in 

GNSS-controllers (Trimble, Leica-Geosystems, Topcon, etc.)


