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Geodetic Infrastructures for GNSS-Positioning Services (GIPS)
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GNSS Positioning Services
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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

» SSR-based; Abs. Prec. OPPP
« Starfire ™ GPS-Corrections

- Starfire Receiver (left)

* Global Accuracy: ,,dm*

s. GNSS =,,Non-DGNSS*
OOOOOOOOOOOO W o DA i No Reference-Stations
STARFIRE ut: NAVCOM Roverclients!

g L A

B Ab

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,
scalabe (,,dm —cm*)
DGNSS RTCM Correction
(VRS-Concept)
« RTCM-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

. . Orbit & Clocks
V"\ NCH
‘\\‘ @ |“ ':I @

Ionosphere .~

@@."@@@

» SSR-based; Abs. Prec. OPPP
« Starfire ™ GPS-Corrections
- Starfire Receiver (left)

* Global Accuracy: ,,dm*
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Q ,6 Troposphe,e Abs. GNSS =, Non-DGNSS*
A No Reference-Stations
But: NAVCOM Roverclients!

Earth Tides

e-level RTK

Omnis

The Global Posltioning System

network RTK

OmniSTAR-HP

State Space Solutip=

OSR (= Observation-
related): Networked,

Wide Area DGH

OmniSTAR-HP

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

scalabe (,,dm —cm*)
DGNSS RTCM Correction
(VRS-Concept)
« RTCM-Standard =>Open
for any Rover- and
Software-Type

» 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
cbservations

» 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

Con3|der|ng Datum, Datum-Drift and Plate-Movement Rates

G cn o

27 cm / 10 years

Eurasian plate .

+*Scotia platg_:‘ﬁ s LN
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Low-Cost — High Precise GNSS and Trends

1.) ,,LowCost- High-Precise" — ,,Software-Receiver*
e.d. RTKLIB |
conlains receiver's precise corrections compensation by to be to be
position vector from weather model  estimation eliminated estimated
‘ \1, l l (and fixed)
v v v
RANGE - DISTANCE + TROPOSPHERIC + IONOSPHERIC G P S A N D G A |_ I I_ EO
MEASUREMENT | = | RECEIVER - SATELLITE SLANT DELAY SLANT DELAY A Single-Frequency
v ach
CARRIER PHASE | DISTANCE + TROPOSPHERIC N [ONOSPHERIC _ AMBICUITY ; - s
MEASUREMENT | — | RECEIVER - SATELLITE SLANT DELAY SLANT DELAY TERM
. "K‘\\(.i + PHASE) 2
CODE-PLUS- . DISTANCE + TROPOSPHERIC _ 1| AMBIGUITY
CARRIER | RECEIVER - SATELLITE SLANT DELAY 2 TERM
I'i\\k’.i - PHASE
CODE-MINUS- | | IONOSPHERIC i AMBIGUITY | Birkhiuser
CARRIER - “ | SLANT DELAY TERM

Laserdistanzmesser

2.) Online Precise Point Positioning (OPPP)

”Non D-GNSS* \ / | "—tm‘me; gl:—‘i}l
3.) GNSS + MEMS Multisensor-Platforms o MEMS

www.navka.de
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http://www.navka.de/

Geodetic Infrastructures for
GNSS-Positioning Services
(GIPS)

Reference Station Setup
and Integration
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Reference Station Setup and Integration

1. Own GNSS-data & Software. E.g. ,,ITRF embedding of Novosibirsk
GNSS-Station NSKW*, Bernese Software (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/qgae/Resources/PPP/OnlinePPPs.html
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http://www2.unb.ca/gge/Resources/PPP/OnlinePPPs.html

Reference Station Setup and Integration

. LVA-Netz:1 - MONIKA

Reos Ao e 3.) Own GNSS-data MONIKA -
* | Epoche 2 vom 10.02.2005 bis 11.02.2005 & Deformation
GNSS-Processing Integrity & Hazard

and Monitoring MONItoring for
Software GNSS-Services

by the KA
Approach

e —
SINEX J=~—""Epoch definition Epochs

(original observaticns)
*-._,___; 4___,_.-‘

GNSS- l

Sessions ;
~— 3D-Adjustment

BEPEC PRO WA I | ___

(Baseline design) (Baselineprocessor) . [ —
Plate rotation Epochs

{adjusted coordinates, x, C,)

E pocheneinstellungen

Epache: 2 43
Pratakall

 manual [ 0 Fikelmm 4 /
S-Transformation
a2 —— —— Deformation analysis
0.002 T PN > #7 WWW-mon I ka- aq b
‘:I.:.l::.[“ 07.02,(3) 08.03.(5) 08.04.[7) 08.05.(9) 08.06.[11) 08.07.(13) 08.08.(15) 08.09.[17) 09.10.(19) 08.11.[21) 08.12.[23) 08.01.(25) G N S S P I u S ’ M O S C O W SOIUtion

(visualisation, time series, protocols)
_______.J
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http://www.monika.ag/

Geodetic Infrastructures for
GNSS-Positioning Services
(GIPS)

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

»All-over-the-World“ Problem

2
z:(b—
a

>-N+h)-sin B

X=(N+h)-cosB-cosL
y=(N+h)-sin B-sin L

3D Similarity Transformation

Rotation Matrix
3 Rotations

[ Xq(By,Lq,hy) |
y1(By,Lg,hy)

| Z;(By,L4,hy) |

Und X2 =

[ X5(By,Ly,hy) |
Y2(B3,L5,h5)

1 Z,(By, L5, hy) |

Non-Linear Relation (see above)

mit  N(B) = Normalkriim mungshalom esser

TECHNOPROM, Novosibirsk, June 05-06-2014
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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

Echtzeit-
Vernetzung

Satellitenpositionierungsdienst
der deutschen Landesvermessung
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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

1 Long waved deflections -,,Weak shapes*

Echtzeit- Transition to
[swetemostonenrasiens: Vernetzung ITRF/GNSS
consistent

frame.Trafo-1

(=

Strict and
General
Trafo

—

BB¥ BEY BW¥ BY2 HB§ HE® HH® LSA¥ MVE
NI® NW® RP# SH® SL% SN® TH® sowie Elbe in Betrieb

Kiiste in Betrieb

Residuen-Lage:
—t1m

ITRF / ETRF89 — Datum
ITRF2000.2008.0 (Albania)

GNSS-practice
Trafo-2

Darstellung:
———100 km

Old Classical Systems
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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

CoPaG = Continuously Patched Georeferencing
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http://www.geozilla.de/
http://www.moldpos.eu/

GIPS-1: Horizontal Datum-Trafo from (B,L)gyss tre t0 Classical Datum (B,L)cjassical =
COPAG-Approach and COPAG/DFLBF-Database Computation

. . _gx_ P P
Solution of the horizontal T3D Sflmllargy
; ransrormation
Transformation Problem €
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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

Residuen-Lage:
=10 cm
Darstellung:
—10 km

Albania
2013

IAccuracyS urface_Albania2013

Darstellung:
—10 km
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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 SADG9 & 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

) CoPaG Online Computation - Brazil
CoPaG Online

Computation Online Computation
m a . e Database Selection lm

Coordinate Type Source System | Geagraphical Coordinates (B, L h) =]
Coordinate Type Target System | Geagraphical Coordinates (B, L h) =]

Brazil
powered by Leica Geosystems | e e Latitude
Longitude
' ' Height

p ™ .va. ,¢
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European Commission
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GIPS-2
GNSS-Heighting
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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

Observation Equations - DFHBF Vers. 4

Continuous FEM Polynomial N(p)=NFEM(p)
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g+ v =-Fp/(MBMh) -p + & (dy,)]
NI+ v=-F/(NBXh)cos(B)) - p+ 2 nldy,)]

~ TyBAg S(ydo + v = 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 - DFHBF Version 5
1. SCHA-Coefficients computed from global SH as direct observations

Chgym®+V=Choym and Sprym(t)+V= é‘n(k)’m
2. Gravity Observations rotated to SCHA

n(k)+1
n(k)+1) k —, D= : : ,
géﬁ¥r+v Z( j (n( r) ) ; (Cn(k)),m-cosmk+8n(k),m-sm MA') - Pyoy.m (€08 6')

3. Vertical Deflections from Zenith Cameras (T = (V+2Z) - U)

a:_(ENQG. B B MNg -1 1 9 ;1 (8T)
B oy o OB (M+h) Yo B P Yo:(M+h) "6B
_ 0L ONgg _ il o 1 (aT) Zenit-
U7 A T (N+h)cosB yg oL T Cameras
4. Fitting Points
www.dfhbf.de

(V Vref)P TP
e 7Q

h- N Normal = NQG = www.moldgos.eu

Technik und Wirtschaft {HSKA)
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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

<1cm DFHRS
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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)

= - 1-3 cm DFHBF based Geoid
aF Database for Albania
it S : Albania
: 2013

i

Albanian Geoid-Surface N
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GIPS-3
RTCM Transformation Messages

Technik und Wirtschaft {HSKA)
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GIPS-3: RTCM Transformation Messages
and Setup from Reference Transformations - Karlsruhe Approach

Present or ,,old“ standard:Trafo-Databases or,,Grids* in §
GNSS-controllers (Trimble, Leica-Geosystems, Topcon, etc.) 39”3_0’ Firmware
Version 4.20

Hauptsitz:

Leica Geosystems GmbH
Vertrieb
Hans-Bunte-Stral3e 5
80992 Miinchen

Tel. 089/1498100

Fax 089/1498 10 33
www.leica-geosystems.de

Verkaufsniederlassung:
Leica Geosystems GmbH
Vertrieb

Miinsterstral3e 306

40470 Diisseldorf

Tel. 0211/6169060

Fax 0211/616906 19
www.leica-geosystems.de

e 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
: e Deutschlandweit passpunktfreies Messen
. - DFHBF fiir 3 cm-genaue Hohen-
bestimmung
- DFLBF fiir 5 cm-genaue Lage-

bestimmung
- Integration anderer Geoidmodelle/

Koordinatensysteme realisiert

e

0

- GPS SYSTEM 50

Verkaufsniederlassung:
Leica Geosystems GmbH

Vertrieb

Milastral3e 2 ®

10437 Berlin wa
Tel. 030/4402130

Fax 030/44021321
Geosystems

www.leica-geasystems.de

Hochschule Karlsruhe
Technik und Wirkschaft (HSKA)
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GIPS-3: RTCM Transformation Messages
and Setup from Reference Transformations - Karlsruhe Approach

Present new standard: Using Reference Transformations to compute country-wide
RTCM-grids static or dynamic online on NMEA-request by virtual fitting points

Z NMEA-Request

(a8
(P =
b}

Rover Position (B,L,h)

Ay =

A

O

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

Present new standard: Using Reference Transformations to compute country-wide
RTCM-grids static or dynamic online on NMEA-request by virtual fitting points

RTCM
Grid“ &

I AN

{
Y
N TN

hy\ﬁ{//f I af y=

J’\-’—M % :‘\‘Ah ; lg — A r——‘/ T/

D =
L ‘T = LT Oy g =
) & “\ ‘_‘L\“ "?_‘/‘ " '3
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GIPS-3: RTCM Transformation Messages
and Setup from Reference Transformations - Karlsruhe Approach

Message 1021 or 1022

[Data FIELD DF NUMBER Values Remarks : :
Message Number DF002 1021 Geo | d _Grld or not
Source-Name Counter DF+1 4
Source-Name DF+2 4258 ETRS89, Europa .
Target-Name Counter DF+3 7 Grid
Target-Name DF+4 31467 DHDN, GK-3 : :
Sys-tem identification number DF+5 1 Locatlo n & SI yAS
Involved Transformation message DF+6 0000000110
Plate number DF+7 7
Computation Indicator DF+8 1
Height Indicator DF+9 2
— —— [ Parameters
Ay DF+11 8.3921
Adyy DF+12 0.04
iy DF+13 0.06
dX DF+14 -617.880 . .
dy DF+15 -253.456 Ellipsoid
dZ DF+16 -315.690 Param eters
R, DF+17 5.79748
R, DF+18 244443 Source / Target
R, DF+19 -5.1534
ds DF+20 -13.51806
add a, DF+24 8137.000 JGRS80
add b, DF+25 6752.314
add ay DF+26 7397.155 |Bessel
add by DF+27 6078.963
Horizontal 7P Qualitv Indicator DF+76 2

Hochschule Karlsruhe
Technik und Wirkschaft (HSKA)
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GIPS-3: RTCM Transformation Messages
and Setup from Reference Transformations - Karlsruhe Approach

Message 1023 or

Message 1024

oN44 DF+71 0.001
= Residuals Py, DF+72 0.013
ohy g4 DF+73 0.049
0Ny DF+71 0.005
6Eqs Residuals Py5 DF+72 0.009
ohys DF+73 0.088
oNyg DF+71 0.006
= Residuals Pg DF+72 -0.002
ohyg DF+73 0.129
Horizontal interpolation method indicator JDF+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 mmmp ,dh,,
Height Indicator =2 mmmp ,,dh,,

Physical Heights‘ Residuals dH,
Geoid / HRS Heights N; (dN;)

TECHNOPROM, Novosibirsk, June 05-06-2014

Reiner Jager
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New standard: RTCM-Transformation Parameters from GNSS-Positioning Service

HS Karlsruhe BMBF-Project 2010-2011: www.moldpos.eu

Geodetic databases development

CORS
stations

GPS
NAVSTAR/ | | Rawdata

Control Center

MOLDPOS || RTCM Raw data

Server Server

GLONASS

_____________________

_____________________

MOLDPOS

73

Distribution

processing

FTPANWW
server

Post

data

Geodetic Data bases

COFTAG DFLBF || DFHRS | prem

— messages

¥

Real time
applications

GSM
router

xy (SC-42) -> x,y (MOLDREF99)

x,y (MOLDREF99 -> x,y {SC-42)

h (GNSS) -> H (norm)

TECHNOPROM, Novosibirsk, June 05-06-2014

Reiner Jager

Technik und Wirtschaft {HSKA)

'
K}


http://www.moldpos.eu/

GIPS-3: RTCM Transformation Messages

and Setup from Reference Transformations - Karlsruhe Approach

Elcz1ras

I (=] E3

I ame | Fork | StartTime | Requests since start | TotalR equests | Add
R I CM @ Bavaria 1300 02.02.2008 16:05:50 5 10

i 1000 2
@ Gemany 1100 02,02, 2008 16:05:02 g g
@ Florida 1200 0202 2008 16:05:05 2 3

l1.0.32
ger and S5imone Eilber

EO] [IMFO]
[INFO]
[INFO]
[INFO]

Reference Transformations
DFHBF Florida
DFHBF Bavaria
DFLBF Bavaria

www.geozilla.de

TECHNOPROM, Novosibirsk, June 05-06-2014

Reiner Jager

Hochschule Karlsruhe
Technik und Wirkschaft (HSKA)

IAE

ndte
“tat fr ADGEWS!
“‘S“Ft::s.;hung (1AF)




GIPS-4
GNSS-Reference Station Monitoring

Technik und Wirtschaft {HSKA)
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GIPS-4 - GNSS-Reference Station Monitoring and Use as Geosensor-Networks for
Geomonitoring and Hazard Mitigation — Karlsruhe Approach (MONIKA) -

www.monika.aq GNSS-Positioning-Service
www.goca.info A 0332 of Rheinland-Pfalz (SAPOS)

- Volcano Monltorlng -

& 0387

40386 A 0389
KARLSRUHE /

‘0388 . 40384
N/ 4 0391

4 0393¢ 0398 A03%4
03991-\ 03974 0396

MONIKA-users
SAPOS Baden-Wittemberg
SAPOS Rheinland Pfalz
MOLDPOS Moldova
EPOSA Austria
GNSSPIlus Russia

s 0390 T\ |
- — KREU

GNSS-Positioning-Service
Geomonitoring of Technical
Installations and Buildings

Hoh hIeKnl h
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http://www.monika.ag/
http://www.goca.info/

Need of GIPS in

yourveying and Landmanagement®
and ... ++ High Amount of
Interdisciplinary Potentials

Technik und Wirtschaft {HSKA)
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GNSS-Positioning Services — GIPS Users

y(t) =[x y©® z° [ x®y°z° |1° p® y© || X" §° 2°| (Ogb X (Ole)b y gb,z | S]T
GNSS MEMS

Deep Coupling | o 1A 2 Deep Coupling

« Code -

= Phase » Gyroscopes

= Doppler = Accelerometers
 Magnetometers

Tight Coupling « Camera

- Position *| - Barometer

= Velocity

www.navka.de
http://www.navka.de/index. php/en/ ,/
aktuelles-2/news

Modeling of Distributed
Sensors and Platforms

NAVKA Multi-Sensor-

Multiplatform Concept
Mathematical Models
Algorithms and Software

Smartphone as one of the multimodal ,,Multlsensor Nawgatnon Platforms“

TECHNOPROM, Novosibirsk, June 05-06-2014
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http://www.navka.de/
http://www.navka.de/index.php/en/aktuelles-2/news

GNSS-Positioning Services — GIPS Users

Smartphone and Tablets — Application ,,KALEO-Georeferencer” www.texxmo.de

b b]T

X =[x y® 2® | ve Ve V& [r® p° y° [ X° ¥° 2° | @D, 00y ©5

NAVKA
Georeferenzierung
Mobiles GIS

MEMS

Full 15 parameter
navigation
solution
necessary

http://www.navka.d
e/images/files/texx
mo kaleo.pdf

Laser- | http://www.navka.defi
Distanz-| mages/files/Jger_et
Messer | al_GeoSiberia2014
SmartphoneRtkAndM
obileGis.pdf

TECHNOPROM, Novosibirsk, June 05-06-2014

Technik und F
Reiner Jager @ A o
lnst'lFt;l;l: sféihrul‘\‘ng andte —



http://www.texxmo.de/
http://www.navka.de/images/files/texxmo_kaleo.pdf
http://www.navka.de/images/files/Jger_et_al_GeoSiberia2014_SmartphoneRtkAndMobileGis.pdf

GNSS-Positioning Services — GIPS Users

IAF/HSKA ZIM-Projekt: Entwicklung eines mehrfach redundanten konfigurationsoptimierten
Multisensorsystems zur Ermittlung des Navigationsstatus und eines daran ankntpfenden
selbsttatigen sowie interaktiven Steuerungssystems

http://www.navka

.de/imagesffiles/ HSKA-GNSS/MEMS-
volo_en.pdf Sensorboard

NAVKA-Navigation
Algorithmsé&Software
&
Flight-Control-
Algorithms & Software

HthKIh

<
TECHNOPROM, Novosibirsk, June 05-06-2014  Reiner Jager @,&F :5




GNSS-Positioning Services — GIPS Users

High Precise GNSS/MEMS multisensory 20y
navigation of UAV including the
georeferencing of cameras = — .

UAV body X . . _Z"';;‘_;"
- e \ . W . ~.. \ e ‘ .1'. |
| o e L G o - 3 .
TR ] o T e -~ % Gimbal
s UL e coordinate

# ~ systemg

Camera

-~
__Re
_Rb

'
—pe
_Rg

P6=DPins+ RE-AX? 4+ RE-AXC
N’ N’ > .
UAV to gimbal offset  Camera to gimbal offset WWW. I'Obl nette-de
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GNSS-Positioning Services — GIPS Users

Indoornavigation with Smartphones and Shoesensors

e
7\

L —
\ AP\

A

< B
.
N
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GNSS-Positioning Services — GIPS Users

Seamless Out- and Indoor-Navigation with Tablets,
°r Smartphones and with/without wearable Computing

Height [m] Y B—

Height [m]
o

_1 o
_2 i
_3 i
)=

N

0 10 20 30 40 50 60 70 80
Time [secl
http://www.navka.de/index.php/en/publikationen-und-downloads-2
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GNSS-Positioning Services — GIPS Users

»3D-Kataster” ,,GIS-LOD4“ (Level of Detail 4 ,,LOD4"), Berlin, Bayern, Baden-
Wirttemberg (IKT 2020) and Russian Federation

Sphing’

online

http://www.navk

a.de/images/file

s/jaeger_geosib
eria2014.pdf

Visualization
at Server
Site, e.g.
IN GmbH

Sphinx
Open

Smartphone @ S ‘ S

~ . e
| Tablet A‘\}§7.

CLIENT V " A

N
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http://www.navka.de/images/files/jaeger_geosiberia2014.pdf

GNSS-Positioning Services — GIPS Users

Seamless Out- and Indoor-Navigation with
Smartphones and LOD4 Models

ri; ¥ (X —X0) + ryp * (Yi—YO0) 4+ 153 * (Z; — ZO)) X
ry; * (X; — X0) 4+ rg, * (YIi—YO0) + r3; * (Z; — Z0)

uizcx+(

roq * (X; —X0) 4+ 1o x (Yi—YO0) + 193 *x (Z; — ZO))
*

“Virtual Markers”

e
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