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Innovation in Space - P&N from Space to Earth

Precision P&N Examples - Challenges

Space for Innovation - Hexagon Technology Center



A heritage of trust, a history of getting it right

since 2006: Acquisition of more than 15 companies 
2005 Merger with Hexagon AB
2004 Divestment Swiss Optics and Escatec

Acquisition Tritronics
2002 Divestment Vectronix (defense)
2001 Acquisition Cyra, Acquisition Laser Alignment

Acquisition ERDAS, Acquisition LH Systems
2000 IPO at Swiss Exchange (SWX)

1997 Leica Geosystems
1994 Acquisition GPS-Magnavox (US)
1990 Merger of Wild-Leitz and Cambridge Instr into Leica
1988 Acquisition Kern, Aarau
1986        Merger of Wild and Leitz into Wild-Leitz
1921        Wild founded in Heerbrugg, Switzerland
1819 Kern founded in Aarau, Switzerland

Almost 200 years of Measurement Technology

Hexagon
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Telecentric Optics

Focal Plane with CCDs
Line Sensor, Filter and 
Trichroid

Electronic

Video Camera

IMU

Heating and 
Cooling System

Front Window

Climate Control 
Electronics

Temperature 
Compensation

GPS



Digitale Luftbildkamera (Panchromatische und Spektrale Zeilenfilter)

Panchromatic backwards NIR band Panchromatic nadirBlue band Green band Red band Panchromatic forward

Ground-Based

Indoor

Space- and Airborne
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Navigate
Track

Precision Farming
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Security

Ground-Based

Indoor

Space- and Airborne
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Mechanics and Photonics

to achive

Flexibility
Reliability
Precision

Productivity
Cost Efficiency

Challenge: Cost, Shop floor environment
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Hexagon

T-Cam
� �,�,�

Tracker
� X,Y,Z

3D-Artifact
e.g. T-Probe

Challenge: Cost, Shop floor environment



Hexagon

Challenge: Cost, Simple Use (MMI)

Hexagon

Challenge: Cost, Simple Use (MMI), Image processin



Air Borne 
Scanner

RFM
(OEM)

Reflectorless – Electro-optical Distance Measurement Portfolio (run time) / Technology Cluster

Space Borne 
Scanner

Range [m]

10.000,000

1.000,000

100,000

10,000

1,000

0.01 0.1 1 10 100 1.000

Interferometrie

Time of flight

Phase measurement

Metrology DISTO ScannerTheodolite

[mm]Accuracy

0,100

0,010

0,001

0.001

Pulse InterpretationScanning Speed
Non Tactile Solutions Range

atmospheric model limitation 0.2 ppm

atmospheric 1 ppm

MetrologyMetrology

Correction of 
Atmosheric
Influence

Short Range Mid Range Long Range

Reflectorless – Electro-optical Distance Measurement Portfolio (run time) / Technology Cluster

Hexagon



From space to nano technology

Technology

Space Macro Micro Nano

< 100 �m < 0,3 �m< 10 Meters < 20 �m

- GPS/GNSS
- Laser Scan
- Laser Track
- Laser Radar
- Vision
- Photogrammetry

- Laser Scan
- Laser Track
- Laser Radar
- Photogrammetry
- Vision
- Tactile
- PS

- 3D Tactile
- 2.5D Vision

- Light
- Micro Optics

< 10.000 km

Range

Measuring Precision

Everything began in the mountains…!



Dents du Midi – surveying point

Heinrich Wild – August 1901

The Surveying Challenge in Switzerland …
Landesvermessung

Heinrich Wild – co-founder

“Miniaturization” of surveying instruments
(1921)

Geburt der modernen Vermessungsinstrumente
Miniaturisation was the crucial step for the founding of Wild and Leica!



“Miniaturization” of surveying instruments
(1921)

Miniaturisation was the crucial step for the founding of Wild and Leica!

EUROPE
Matterhorn in 2000
with GPS500 and 
TCA2003 
4477,55 m a.s.l.
Mt.Blanc in 2003
with GPS500 by IGN:
4808,4 m a.s.l.AFRICA 

Kilimanjaro in 1999 with 
GPS500 (E. Messmer): 

5893 m a.s.l.

ASIA
Mt.Everest
in 1992/93

K2 1996,
with a Leica 

GPS 300
and TC2002

(Intern.Ev-K2 
Team):

8846.10 m a.s.l.

AMERICAS
Aconcagua in 
January 2001 
with GPS500 
(Prof.G.Poretti):
6961,83 m a.s.l. 

WORLD’S
FIRST GPS TOP
MEASUREMENTS

ALL PERFORMED 
WITH LEICA GPS SYSTEMS

GPS versus Theodolite



Synergies

Laser scanning at bridge crashMonitoring Monitoring of walls in open pit mineLaser distance measurement

Contour inspection of lensesAutomotive powertrain inspectionMeasuring aircraft turbine PC-DMIS software

Public Safety GNSS satellite signalsProcessing satellite signalsSmart Marine 3D 



Change the context …

Vision from 1900 about the society in 2000

The Future from yesterday …1900 



Die Zukunft von gestern…50er

Werke einiger Künstler des Weltraumzeitalters - der fortschrittsgläubigen 50er und 60er Jahre des vergangenen Jahrhunderts

Atom - Ship Personal Rohrpost Space Station Assemply Hall

Floating Islands Underwater City Traffic Town and Urbanisation

Flying Power Station Discovery of the Space Moon City Magnetic Rail Way

The Future from yesterday …1950 

Zentral R&D

Mission



Zentrale Forschung
Hexagon Technology Center  - Mission

Generate and protect 
INNOVATION 

with and for the 
Hexagon Group

…
to strengthen our current 

business 
and generate new business

Zentral R&D

Task



Corporate Research and Innovation Management  -> Tasks along the Technology S-Curve

The maturity of technologies is following a 
S-shaped curve over the time in most cases

Intensity

Creation phase Growth phase Maturity phase Mature phase

Pace technology (research oriented)

Key technology
(not available at the market)

Base technology
(available at the market)

time

basis patents

protection patents

application patents

identify
trigger

track

extend

cultivate

make available

benchmark
evaluate

consult

system solutions
due diligenceStage of technology

maturity

technology implementation

technology development

research

Research Cooperation

SE + CE + R&D Manager



We have to think global!

WEF – The Global Competitivenes Report 2010

Hexagon Research Network



OECD Science, Technology and Industry Outlook 2008

Triadic Patents 2005 (per million population)

Hexagon Research Network

Grand Rapids

Atlanta

SF
San Diege

Wuhan

Singapor
e

Brisbane

Shanghai

Montrea

New Dehli

TU Berlin

Uni Madrid

TU Graz

Uni Halle
TU Hamburg

BKG

TU Wien

SAPOS

Uni Leeds

Uni Nottingham
Imperial College London,

UCL
TU Delft

Uni Oulu

Uni Milano

Uni Pavia

TU München

ESA (Mercury Mission, GALILEO)

Leica Geosystems Netzwerk mit Uni’ FH’s
Corporate Research and main R&D in Switzerland
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THANK YOU FOR YOUR ATTENTION!


