International EUPOS® Steering Committee — ——
- n ICL IC1

}_’_—ﬁ

-'§ technet-rail 2010 GmbH

Low cost GNSS applications

United Nations/Latvia Workshop on the
Applications of Global Navigation Satellite Systems

The Latvian Geospatial Information Agency
14 - 18 May 2012
Riga, Latvia

European Position Determination System .



OYTECHIET

'N technet-rail 2010 GmbH

Low cost Applications

*  Definition of a low cost GNSS application

*  Comparison between the recorded data and real environment

*  Checking some parameters against the planed position, dimension

. Status of the facilities — used or not used, conditions good or bad

*  Should be simple and be used by people without special surveyor education.

Field of use:
*  Railways
. Roads

*  Power supply companies
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_ Synchromzatlon with the master system
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E3 SiRaillayers 2012 .

Strecke: 5350
Lage: 314+20
Aktivierungsjahr: 2007
Weichenummer; 4310

Lange: 41.59 m.
Halbmesser: 500 m.
Art: einfache Weiche rechts

Schienenform: 54
Schellenart: Betonschwellen
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Weiche Info

Strecke: 6350
Lage: 31+20
Aktivierungsjahr: 2007
Weichenummer: 9310
Lange: 41,59 m.

Halbmesser: 500 m. ."
Art: einfache Weiche rechts !
Schienenform: 54 ' +
Schellenart: Betonschwellen t o]
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Breite: 51° 27" 27.758"  Lange: 11° 59' 40.600"
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N Recording new properties or the changes

E SiRaillayers 2012
Datei  Ansicht Uber

| Breite: 51° 27' 30.583"  Lange: 11° 59' 40.593" Strecke: 6350 Km: 3.0+ 62424 Rikz: 1 Rechtswert: 4493728.85 Hochswert: 5702652.49




Android based Tablet Solution
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Characteristics

e Stand-Alone Applications (App)
e  Whole rail network can be stored on the SD card 32 GB

* Visualizing objects as example Crossings, Bridges, Tunnels, Switches can be

addressed online but also offline

*  Online und Offline Versions!

P -

3.2 Honeycomb
4.0 Ice Cream Sandwich
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Functionality for Railway App’s

-

e Visualizing the whole German railway network with drawings 65 000 km
* Shows the current position

e Settings for points of Interest

» Displays track and chainage or/and Coordinates

e Navigation based on maintain unit, track + chainage or Coordinate

* Extendable functionality
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Components

* Android unit with Application
* GNSS sensor

 Upgraded GNSS sensor

* Antenna

 Upgraded antenna




A gUpgrade standard units

)

{



T

OYTECHIET

' technet-rail 2010 GmbH . = . - |
e NN
I \\ulti platform mult

. > 4
bod .
? : “"‘-‘,-G_,x-. g sensitive
Rall
- sensor axis
-
-~
body
* B
- - x{t} SET;I:'-DI'
Y
> accelerometer /
7”1 gyroscope

Fipnre 27 (reometry and lever arm parametrization in & molti-platform-molti-sensor
navigation design

2012 FIG Rome Prof.Rainer Jager
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FREQUENCY E1,E2, B, Ex5 B L4,
Lz LsG1,G2
[GALILED, GRS,

GLONASS, COMPass)
+ 154 - 1200 MHI

1525 - {1510 MHT
Four Constellation GMSS Antenna

| GPS | +

navXperience
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Single Layer Technology

3,G - Y
,/ ’




GRS L1
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GLONASS
L1
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Results of thetypi @l calibration file

IGE=MHama: wxpSpte none

9@ @5° B TS 7P G @GP 55° SOF
Q00 -001 -01d -0E .03 -0.2F <013 008 0D

9F @5° B TS VO G @GP 55° SOF
o0 008 <019 -090 083 -104 -1.45 -183 -206

o Bg&® EOF Y5 V0P B BP 55@ SOF
oo0 008 -012 -0% -031 -031 -022 003 018

9 @5° B TS V0P G @GP 55° SOF
Qo0 -008 -030 058 -0581 -1.24 -150 198 2%

B A
01g 001

B a0
-1494 L3

B A
0.5 019

B a0
-432 -1545

All units in GRAD and mm

3 3¢ EZ° O XF 15" 1P 5° OF Elmatien

-035 -058 -082 -058 -002 053 082 035 Offset

3 3¢ EZ° OXF 15 1P 5S¢ OF Elatien

SO0 068 143 L& OF0 020 -045 1.4 Offs=t

3 3P & O XF K5 1P 50 OF Elatien

-oa -0 -0 054 -008 066 10E 062 Offset

3 3¢ Z° OXF K5 1P 5S¢ OF Elatien
-L16 -014 068 O 021 -083 -1.24 030 Offs=t

£HE
Phase C= nter
North Bst Heght
452 -071 6052
Morth  East  Height
052 047 5704
North Bst Height
052 -071 eO52
Morth  Est  Height
Q52 047 5704
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Low cost # Low quality
Plots

navXperience
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8g+C_ (NAX3G+C) Leica_AR25 _(LEIAR25) Trimble_Chokering_antenne_(TRM59900.00) Topcon_CR-G3_(TPSCR.G3)
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XOZAWCTEO

B censCxoM XORACTEE HYHMHL YOTORYMBEE K BHELLHME BOIOERACTEMAM aHTEHME.
OTRMYADIARCA BMCOKOR NPOYHOCTEID ANTERME L 3G+C" - Woeansss i ssibop. BoaMomoCTs NpHesa pcex cirvanos FHOC
M W KoppekUWd SBAS, WAAS, EGNOS, Omnistar W Bescon cOSNENM SHTEHHY IG+C° yHEBSpCANbHGR ANA ToOMHOMD

FEMNENENMA. BoE CKA3EHHOE B NPEALAYILWY PAIOERNEK OTHOCMTEANLHG NoAoEMTENbBHbIX CEOACTE BHTEHHb 3G+C"
NPHHEHHTENLHD W K HCNONEIOBAHMK B CRNLCKOM X03ARCTEER,

AHTEHHE ,3E+C" BecoM Beera 3B0 r enocobHe GesoTeazHo pRGOTET: B CAMBIE BHCTPEMANLHL YEAOBWAX. OHA cToRKE
¥ BulpalMAM, yaapaM W cAYYaRHBIM YCHODEHWRW. YCTAHOBNEHA NM aHTeHHa JG4C" Ha rpedaepe, BECKABATORE WM

TYCEHHYHON TROETORE - BCEMOa MOWHO GWTe yBREpEMMWM B cTabwnssod pabore auTeHHm,. AWTessa JG+C" npouwna
ATTECTAUMIO na pasnenne fo 2.5 Gap, NPpoHWKBHWE BNAXHOCTH W NBLNE BECONTHYD HEBOIMOMHD.




e

Ay
Program design 3
* Base-Map Layer : -4 /
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* Navigation
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Program level

Displays the
position with a

marker

Information about
track and chainage |
Displays

environment

protected areas




CYTECHIET

'N technet-rail 2010 GmbH

Navigation

Betriebsstelle: Berlin Bellevue ‘
Breite: 51.439263

Lange: 8.846235

Strecke:




1cthilcT

> ————

:

technet-rail 2010 GmbH

Web-Solution

Q Navigate | Messen

[9] Show only last entry

50.8151 10.2289
Strecke: 6311 (1)
Station: 26.5 + 79.17

1022756, 50.81596

Different Basis-Layer

IVL Drawings

Track data

Navigation

Points of Interest

Mesuring fuction

distances and area
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Conclusions

-

Using the App architecture becomes most popular

Different strategy of development as the high end program systems

Low cost Multi-sensor systems

Low cost App‘s are the future for personal devices

Off and Online versions — as example SBAS for corrections
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Thank You!

——

Aus Daten werden Losungen.




