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Agenda

1. Starting Position in Switzerland
- Distortions in the historic reference frame LV03
- Transformation algorithms to get to the new reference frame LV95:
FINELTRA and NTv2-grid

2. Developed Software Tools, Libraries and Plug-In's
- GeoSuite software package
- Swiss transformation library DLL
- FME Plug-In

3. Transformation and Interpolation Services

4. Visualisation Services
- Transformation parameters like accuracy, coordinate change, ..
- Geodetic control points

5. Download Services
6. Conclusions

Federal Office of Topography swiss topo FIG Working Week 2015 Sofia 2

FIG Working Week 2015

01/06/2015



)

1. Distortions of the historic Reference Frame LV03

ETRF93 S

1. Starting Position

2. Developed Tools

3. Transformation
Services

4. Visualisation Services

5. Download Services

6. C i

3 Parameter Transformation - F it =
FINELTRAor NTV2 |-~ }Ei~;:’k;. iéby-Tl
| I P AR
P/ L _S_ﬁ' i
- LT

LV95 5 LVO3

I
7
ol
|
FoEll
1%
1

i
i

s

 Gmas o=

a2,
Legend

— Difference LV95-LV03

AN E

.

Federal Office of Topography swiss topo FIG Working Week 2015 Sofia

)

1. Transformation and Interpolation Methods accordin g

Data Accuracy and Properties with available Tools
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+ 1. Transformation Algorithms: FINELTRA
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+ 1. Transformation Algorithms: NTv2
= FINELTRA
S e N2
= 1 km grid in projection coordinates for GNSS-receiv ers
- CSCS Leica Geosystems
- SGF Trimble
= 30" grid for GIS-Software in the format NTv2
1. Starting Position
2. Developed Tools
3. Transformation Services
4. Visualisation Services
5. Download Services
6. Conclusions
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1. Starting Position
2. Developed Tools

4. Visualisation Services
5. Download Services
6. Conclusions

2. Developed Tools

= GeoSuite Software Package
- Pre-defined transformations with REFRAME module
- Individually transformations and interpolations with TRANSINT module
- Powerful visualisation module with access to all datasets of the SDI
of Switzerland and an open Web Map Service WMS interface

= Swiss Transformation Library DLL

- Supports transformations in position as well as in altitude

- Transforms coordinates from global reference frames
to the Swiss local ones and vice versa

- Has to be platform independent

- The DLL has been integrated in many GIS extensions (i.e. for cadastral
survey) as well as in the Swiss Positioning Service swipos:  users can
measure with GNSS in real-time in the old reference frame LV03 or the
new one LV95 and gets the appropriate correction values

= Plug-In's
- REFRAME and TRANSINT transformers for FME:

the former is distributed with the FME standard package by Safe Software so
that the official Swiss reference frames (LV03 and LV95) are available worldwide

3. Transformation Services
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1. Starting Position
2. Developed Tools

2. GeoSuite Software Package
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= Supports beside text
all the (quasi) standard
formats from the GIS
and CAD world

= Available as transformation-
[REFRAME] and interpolation-
service [TRANSINT]

= File size limited to 25MB
due performance reasons

= Free of charge

= Used for more than 2000
transformations per
month (state end 2014)

4+ 3. Transformations Services > Machine2Human
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3. Transformations Services > Machine2Machine

= Swiss SDI visualisation service > http://map.geo.admin.ch provides
coordinates in 5 reference frames in real time

= The Swiss Positioning Service swipos  offers real-time GNSS
corrections and transformations in 3 different data streams

Pay per use

New access without flat rate conlract by GPRS/NTRIP charged CHF 0.50 per minute
(communication costs exklusive).

Real-time services Position

CH1903/LV03 175056 916806

CH1903+/LV95 2'617'504.74, 1'091'689.35

B WGS 84 (longflat) 7.66451, 4507655
ey UTM 396546, 5'092'309 (zone 32T)

Communication type:
Data format {input):

Data format (outputy:

MGRS 32TLR 96546 92309
Hohe 3828 [m]
Link mit Fadenkreuz

GPRS (General Packet Radio Service, Intemet mabiie)
NMEA: approximate position of the GPS receiver required for tr| ()
computation of a virtual reference station
RTCM 3.1

Server ‘Www swipos ch, Port 2101

Protocol NTRIP

IHSH VO L HNG ] o .

VRS-LVO3-LND2 Lvo3* LND2™*  real-time FINELTRA and HTRANS
VRS-LVE5-LND2 [ LND2*  reaktime HTRANS

1. Starting Position

2. Developed Tools

3. Transformation
Services

4. Visualisation Services

5. Download Services

6. Conclusions

- GNSS corrections only
- GNSS corrections

plus position distortions
- GNSS corrections

plus height distortions
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1. Starting Position

2. Developed Tools

3. Transformation
Services

5. Download Services
6. Conclusions

4. Visualisation Services

. Visualisation Services >

Free access to almost 200 data sets of the SDI of Switzerland over the
visualisation Service > http://map.geo.admin.ch
Works on desktop computers as well as on mobile devices or tablets
Supports KML and WMS import
All the transformations parameters can be visualized, for example:
- Triangular network for affine transformation by finite elements
(FINELTRA) with pass points
- Transformation accuracy
- "GNSS ready zones" for cadastral survey
(no local adaptation necessary)
- Coordinate changes
- Geodetic control points on national and cantonal / state level
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1. Starting Position

2. Developed Tools

3. Transformation
Services

4. Visualisation Services: Geodetic Control Points

4. Services
5. Download Services
6. Conclusions

Federal Office of Topography swiss topo FIG Working Week 2015 Sofia 12

FIG Working Week 2015

01/06/2015



o

1. Starting Position

2. Developed Tools

3. Transformation
Services

4. ion Services

4. Visualisation Services: Transformation Parameter S

5. Download Services
6. Conclusions

Federal Office of Topography swiss topo FIG Working Week 2015 Sofia 13

1. Starting Position

2. Developed Tools

3. Transformation
Services

4. Visualisation Services
5. Download Services
6. Conclusions

5. Download Services >

= Swiss transformation Library DLL

= Transformation data set CHENyx06

= FME Plug-In

= Protocol of the geodetic control points

€ 5 CI——y [ ————

e
- e [ =
e eyl e
o=
Lanncapm o CHENyx06 dataset
e a
L p Warms LVES with high acCorecy - of vice versa. -
i P
e T — R ——
- (03 Lo ana Ty e
A )
o F—
piseny o .
e e e e e e, T
oo v et wa iz e e it
et e Y et maamn
P T T Py
fririneri

I

Federal Office of Topography swiss topo FIG Working Week 2015 Sofia 14

FIG Working Week 2015

01/06/2015



01/06/2015

) 6. Conclusions

= When the tools are ready to transform a SDI from a historic reference
frame to a new one, it will take quite a while until the last data set is
migrated. Timeline for Switzerland:
90ties: Definition and realisation of the new Swiss reference frame LV95
2006: High accurate transformation data set CHENyx06 realised
2007 More and more software tools available (until 2010)

Positioning service swipos supports 2 reference frames

2016: Last reference data set should be transformed
2020: Last base data set should be transformed

= The most convenient way to transform complete SDI's is to change the
coordinates directly in the database (without export and/or import).

= Smaller SDI's can be transformed with FME or transformations services.

= After the transformation the geometric and topologic properties have
to be restored and the data quality has to be tested.

> oemoms s @ The more user friendly the software tools are, the faster the stakeholders

3. Transformation

Services change their SDI's.

4. Visualisation Services
5. Download Services
6. Conclusions
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Thank you for your attention!
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