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BAlLRad0 EUP®S;

European Position Determination System .

Introduction

Preconditions for high end GNSS based applications (clearance
measurement)

- Ground based augmentation systems
-Bidirectional data exchange

«DGNSS based service /GSM/GSMR

-Processing options /on the train or service center

Examples
Conclusions
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FLCHNER EUP®S:

European Position Determination System .

SC-104 Differential GNSS
Standardization

Participants include vendors, service providers, and government agencies
from around the world

Standards are subjected to performance and interoperability testing prior
to adoption and publication

Achieving compatibility and interoperability

-between the service providers

-between different manufactures

we are able to guaranty the trans border use of positioning and navigation
services without any looses
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BAlLRad0 EUP®S;

EUPOS ° characteristic

European Position Determination System .

EUPOS is an common realization of high density reference station
networks (single segments)

Common terms of reference and standards for building up and managing
the GNSS infrastructure

High redundancy based on additional stations (65-70 km for the 2cm
accuracy in real time)

different used signals GPS , GLONASS, GALILEO
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BAlLRad0 EUP®S;

European Position Determination System .

EUPOS Transmitted correction models

« FKP* - area modeled corrections
« VRS* - Virtual Reference Station (non physical ref. station)
« MAC* - Master Auxiliary Concept

« Using NTRIP Internet Protocol as transport layer from multi casting
servers

* Worldwide standardized in RTCM version 3.1
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European Position Determination System .
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European Position Determination System .

EUPOS - different receivers only GPS and GPS/GLONASS
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European Position Determination System .
Y L]
Quality control

= Leica SpiderQC [_ &[]

File Edit Automate Resulks Raw Data Analysic Connect Tools  ‘Window  Help

ocl|E| sk B2 ole|e| w|E|&| | [Tropo/Geo nATK ~][2D = Bz m ==

0.044

.
MADINT

]
DilkaAl

-
BURG
0.7

BLAG — I 0.011

Feeport I Messages | Site Skatus I Site Quality  metwark Yiew | Real Time View I Fost Proc View I Offline Yiew I Metwork Status I Positioning Skatus | Nivel Status I
[Meet File: due in 56.8 minutes |Ref: Mt Loaded auTo |

."start| |5 m @ @ |[Bieicaspiderar

f@ iy 1303w

lvo Milev Slide 10
International EUPOS® Steering Committee Dubai. United Arab Emirates. 16 - 20 Januarv 2011



B SHNET EUP@S
CXECHNET i =V S
European Position Determination System :
EUPOS Services
Service Description Accuracy | Format* 'Il_'ransport DGNSS System
ayer
BULIPOS PP 5 mm RINEX Internet GPS+GLONASS
Post processing
BULIPOS VS Post processing | 5 mm RINEX Internet GPS+GLONASS
virtuals station
BULIPOS RT Real time <2 cm RTCM 2.x, GSM, GPRS | GPS+GLONASS
Precise processing high RTCM 3.x NTRIP
accuracy
BULIPOS RT Real time 0,5-3m RTCM 2.x, GSM, GPRS | GPS+GLONASS
processing RTCM 3.x NTRIP
*Based on ETRS89
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RAIL 2040 EUP®S:

European Position Determination System .

Railway spatial Database for rising the infrastructure
maintenance performance of the German Railway

(2 DB
Datei Objekte Optionen Statistics About Extras Extras1 Database
aohfl Xuew i xamall ; | ®eggocul » ol Babull [ oo
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Status
Navigation
Visual
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Eigenschaften

50.760786 10418741 99.721054 3600175429264 5625994.797465
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RAIL_205.0
TECHNET

Integrity of the railway navigation database

European Position Determination System .

Ambiguity free system determination
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European Position Determination System

baseLayer
L Open Street
® Google Streets
D Google satellite
® Google Hybrid
» Bing Road
» Bing Aerial
® ging Hybrid
» None

owverlays
R

[ markers

Gra figgE2011 - Nutziingsg#ingiingen \ _',"".

Ilvo Milev Slide 17
International EUPOS® Steering Committee Dubai. United Arab Emirates. 16 - 20 Januarv 2011




RAIL 2040 EUP@®S

lvo Milev Slide 18
International EUPOS® Steering Committee Dubai. United Arab Emirates. 16 - 20 Januarv 2011



BAlLRad0 EUP®S;

European Position Determination System .

EUPOS/SAPOS-based Vehicle Scheduling and Control System by
the German Rajllway - Rai LNav Project
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European Position Determination System .

20 HZ GNSS receiver

13malnz fh-ma.%z de

Measuring trains:
for Wire condition
for Rail head condition
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European Position Determination System .

Datum: 25,10.2007 14:57:32
Strecke: 3650 | 4
RiKz:2 e
Station: 36.8+95.0

Kamera: 1
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European Position Determination System :
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RAIL 2040 EUP®S:

European Position Determination System :
P05|t|on related to geocodet maps

Datei Datenbank Fenster Uber

= RED O &R

a
Stuttgarti\yntertirkheim

/\

Breite: 48°46'56"97  Lange: 9°14'42"7 Strecke: 4701 Km: 6.8+ 0.000 RiKz: 1
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TECHNET EUP®S/

European Position Determination System .

Chainage direction

Datei  Datenbank Fenster Uber
= REM O @&
Kamera | Import Messen |

BEEEOE 0| Q) # @ ]
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European Position Determination System .

Curvature elements based on the recorded INS data

A Erdmerwng 10 -
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European Position Determination System .
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RAIL 2050
_.TECHNET __

LIRA database obj

Ilvo Milev

European Position Determination System .

ects
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TECHN

market
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ET

European Position Determination System .

Generate platform edge - strategy to open the railway |

r’ Datei Datenbank Fenster Uber
@ @880 0 @0

Kamera | Import | Messen

EX OO~ wl@] ¢ X [l

- || =

Messpunkte LIRA Profie

Bahnsteig Abstand (Beta)

Station: 7131.1

6673

Von[m]: 0 Bis[m]: 40 Step[m]: 1

Speichern Punkte in Datenbank

Seite: |Rechts

Minimal Abstand: 1,538 m
an 7.1+ 64.733

Strg + Shift + linker Mausklick um Station einzugeben

Koordinaten: 0.0000 0.0000 0.0000 6713 552 Punkte 1209 m R: -598.022, U: 0.073, SpW: 1.441

Abstand: 1.549, |
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BAlLRad0 EUP®S;

European Position Determination System :
Conclusions

Preconditions
3D spatial data as basis
-GBAS

Clearance analyzing

-Measurements direct in 3D space, also to clearance gauge (distance,
collision simulation)

-Import of old LIRA profiles, add photographs
-Export of captured values = “geo clearance objects” as products
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