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Geodetic Infrastructures for GNSS-Positioning Services (GIPS)
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Precise Positioning Services  e.g. Germany
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Precise Positioning Services - e.g. Germany
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Global IGS-IP Service - GNSS-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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Satellite-/Internet-based global GNSS Position-Services

ASSR-based: Abs. Prec. OPPP
AStarfire " GPS-Edrréctichs
AStarfire Receiver (left)
AGloklalAgduradyc,dm“ acy :

g L A

Abs. GNBO-DENSAf
OOOOOOOOOOOO W o ARl el No Reference-Stations
STARFIRE s But: NAVCOM Roverclients!

Centimetre-level RTK

OmniSTAR.

Network RTK ‘

The Global Posltioning System

OmniSTAR-HP |
State Space Soluti
Wide Area DGH

_ |
OmniSTAR-HP

» Uses range and phase data from a
network of L1/L2 reference stations

» lono effects removed by using stations
within 500-1000km

= Orbit corrections broadcast alongside
data to remove this as an error source

* Multiple stations combined into L1/L2
VBS solution for redundancy of

OSR (= Observation-
related): Networked,
scal abei c(miXid n]
DGNSS RTCM Correction
(VRS-Concept)
ARTCM-Standard =>Open

for any Rover- and observations
» Smooth decimetre level positioning - with
Software-Type scope for further gains ?
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Satellite-/Internet-based global GNSS Position-Services
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data to remove this as an error source

* Multiple stations combined into L1/L2
VBS solution for redundancy of
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» Smooth decimetre level positioning - with
scope for further gains ?
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Reference Stations Working in ITRFzz.yyyy.mm (t) Frame
Globalization of GNSS (DGNSS and Absolute GNSS / OPPP

ConS|der|ng Datum, Datum-Drift and Plate-Movement Rates
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Low-Cost T High Precise GNSS and Trends

1.) ALokdghePsteciidASif tRarcei v
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Reference Station Setup and Integration

1. Own GNSS-data& Sof t war e . entbedging oANoVARIBirsk
GNSS-St at I on BesKEswBaftware (Jager, Steinbach)
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Reference Station Setup and Integration

ONLINE PPP SERVICES I

Collect raw Submit online
GPS data (RINEX forman

Home

Purpose

Ounline PPPs This section contains links to free online PPP services. When =
on this website, the data will be processed by those servics

—._‘
[
However, accessing those services directly allows users to s / e ——— ~xre \
options and perhaps obtain additional mformation. . ——
>

E-Mail retuin

Submiit Data

Software Registration|

News & Updates CSRS-PPP

Contact Us

The estimated coordinates / standard deviations for the
by Natural Resources Canada (NRCan) WHIT0600 6hrs.070 RINEX file are as follow:

. , . ) o . Latitude (NADS83-CSRS): 60 495 01.8330 (dms=) / 0.009 (m)
http://www.nrcan. ge.ca'earth-sciences/geomatics/geodetic-referg Longitude (NAD83-CSRS): -13% 13 19.5153 (dms) / 0.018 (m)
[10925#ppp Ellipsoidal Height (NADS3-CSRS): 1427.240 (m) / 0.034 (m)

Orthometric Height CGVD28 (HMTv2.0): 1419.222 »

Note: Access to this service 1s FREE but vou need to register.

GPS Analysis and Positioning Software (GAPS)
by University of New Brunswick (UNB)

2.) Own GNSS-
data

Automatic Precise Positioning Service (APPS) &

by Jet Propulsion Laboratory (JPL) C 0S t _ F ree

e s PPP-Services

Note: This service replaces Auto-GIPSY.

hitp://zaps.gge.unb.ca’

http://www?2.unb.ca/gge/Resources/PPP/OnlinePPPs.html
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Reference Station Setup and Integration
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GIPS -1
Trafo-1 and Trafo-2
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GIPS-1: Horizontal Datum-Trafo from (B,L)gnss ire t0 Classical Datum (B,L)cjassical
COPAG-Approach and COPAG/DFLBF-Database Computation

AAN-over-the-Worldf RrdbleR r o b | e m

X =(N +h) @osB @osL
y =(N +h)Gin BGin L
b .. )
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a

mit N(B) = Normalkrimmungshalbmesse

z=(

3D Similarity Transformation

@(l(BliLlihl)g @(Z(BZJ—Z’hZ)?
Xp =m@RK +t ,mit X3 =Zy1(By,Ly,hy) g und X, = y5(By,Lp,h) g
6z1(B1,L1,h)g 62>(B2,L2.ho)y

Rotation Matrix
3 Rotations

Non-Linear Relation (see above)
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GIPS-1: Horizontal Datum-Trafo from (B,L)gnss ire t0 Classical Datum (B,L)cjassical
COPAG-Approach and COPAG/DFLBF-Database Computation
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GIPS-1: Horizontal Datum-Trafo from (B,L)gyss tre t0 Classical Datum (B,L)cjassical =
COPAG-Approach and COPAG/DFLBF-Database Computation
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GIPS-1: Horizontal Datum-Trafo from (B,L)gnss ire t0 Classical Datum (B,L)cjassical
COPAG-Approach and COPAG/DFLBF-Database Computation
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GIPS-1: Horizontal Datum-Trafo from (B,L)gyss rrr t0 Classical Datum (B,L)cjassical =
COPAG-Approach and COPAG/DFLBF-Database Computation
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GIPS-1: Horizontal Datum-Trafo from (B,L)gnss ire t0 Classical Datum (B,L)cjassical
COPAG-Approach and COPAG/DFLBF-Database Computation

DFLBF/COPAG Databases for Albania. Mesh-Design ITRF2000.2008.0 ¢ ALB87
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GIPS-1: Horizontal Datum-Trafo from (B,L)gnss ire t0 Classical Datum (B,L)cjassical
COPAG-Approach and COPAG/DFLBF-Database Computation

DFLBF/COPAG Databases for Brazil
Meshes SAD6G9 & SIRGAS
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Reiner Jager, Simone Kadlber, Lagutina Elena and Tatyana Gorokhova {(2012): "Determination of transformation parameters between international and
state coordinate systems on the territory of the Novosibirsk region” (""ONPEAENEHVE NAPAMETPOB NEPEXOAA OT OBWE3IEMHOWM K TOCYAAPCT:
‘BEHHOW CMCTEME KOOPAH AT HATEPPUTOPIO HOBOCK BMPCKOWM OBJIACTIAY). Paper presented by Tatyana Gorokhova at the Interexpo Geosiberia
2012, Novosibirsk, Russia, 17.04.2012 - 19.04.2012.
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GIPS-1: Horizontal Datum-Trafo from (B,L)gnss ire t0 Classical Datum (B,L)cjassical
COPAG-Approach and COPAG/DFLBF-Database Computation

GIPS-1-Trafo-2: Horizontal Datum Transition  GJPS-1-Trafo-1: Horizontal Datum Transition

from (B,L) gnss,itrr to (B’L)Classical. from (B,L)cjassical 10 (B.L) gnss itre

on controllers and via RTCM
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GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hgyss e t0
Physical Heights H = h-N - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation

GNSS

Continuous FEM Polynomial N(p)=NFEM(p)
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GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hgyss Trr 10

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

Observation Equations - DEHBF Version 5
1. SCHA-Coefficients computed from global SH as direct observations

Chgom®+v=Cr4ym and S'hkym (D) +v = §n(k)’m
2. Gravity Observations rotated to SCHA
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GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hgyss Trr 10
Physical Heights H = h-N - Karisruhe Approach (DFHBF) and DFHBF-DB Computation

. <10 cm DFHRS Europe
[] <3 cmDFHRS

<1 cm DFHRS s
£
I <10 cm DFHRS Albania
*\
1
A 0slo e EBHEISInkis,
Slockholm

Chisin:

B

D. g %
%
2 ¢
< w Beograd
yZ agt eI)
}Bucm esti

Sofn

g Romas
b Tu ane
B Madid o g e z
2 5 o g B b' 5

oy, SO
A Athina
S

| /__EAH.uz'.ﬁ. rbql;u ::':.?\J\J

iAlisboa

h DFHRS(B,L,h)
e \

- Databases

| e

Quasi-Geoid Nog Quasi-Geoid Ng

NG :NQG'I'g:gg@'l

TECHNOPROM, Novosibirsk, June 05

HthKIh

-06 -2014 Reiner Jager @/&F qu

(A)




GIPS-2: Height Reference Surface (HRS) Qgeoid/Geoid (N) for Transition hgyss trr t©
Physical Heights H = h-N - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation
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GIPS-2: Height Reterence Surface (HRS) Qgeoid/Geoid (N) for Transition hgyss Tre t©
Physical Heights H = h-N - Karlsruhe Approach (DFHBF) and DFHBF-DB Computation

Geoid-Computation for Albania

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

= 1-3 cm DFHBF based Geoid
n Database for Albania
et Albania
sSsiarse %
SrESe: R www.dfhbf.de
| 5‘3::3::%5;&::“"':& = |
TECHNOPROM, Novosibirsk, June 05 -06 -2014 REIEr SRy @,& —:




GIPS-3
RTCM Transformation Messages
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GIPS-3: RTCM Transformation Messages
and Setup from Reference Transformations - Karlsruhe Approach

Present or Aol dfadtadbmdsarsd :oTrrAaGra dsfi i n
GNSS-controllers (Trimble, Leica-Geosystems, Topcon, etc.)
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