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Steinbeis Research Institute Wireless Communication
(SFIDK)

� Steinbeis-Foundation
� state owned foundation providing services in technology and know-how

transfer

� > 600 transfer establishments (mostly at universities …)
� > 90 Mio Euro annual turnover

� however, no public running subsidies (apart from project funding)

� Steinbeis Research Institute Wireless Communication (SFIDK)
� operated at the University of Cooperative Education, Loerrach 

� closely linked with Steinbeis-Transfer Centre Embedded Design and 
Networking (www.stzedn.de)

� founded in 2002 to perform applied research and advanced customer
projects

� 8 research and project engineers
� accepted as private research facility by Federal Ministery of Economy
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Steinbeis Research Institute Wireless Communication
(SFIDK)
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Steinbeis Research Institute Wireless Communication
(SFIDK)

• Networking expertise for medical, 
industrial and traffic applications
– basic and advanced technology
– device development
– system development
– system integration

• Objectives
– use standardized and open technologies

• wireless and wired
• on different networking and programming levels

– adapt and introduce them into different application fields

• pave the way towards interoperable and 
co-operating systems
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wireless @ sfidk: wireless PAN and WAN

• multitier wireless 
connectivity
– Bluetooth/IEEE802.15

.4 (ZigBee) & 
GSM/GPRS

• communication
gateway

• localization

• medical surveillance
at home



6Prof. Dr.-Ing. Axel Sikora
Dipl.-Ing. Dipl. Wirt.-Ing.

Steinbeis Transfer Centre Embedded Design and Networking 
Steinbeis Research Institute Wireless Communication

University of Cooperative Education Lörrach

ICM_B ICM_A

ICM_C

BS

remote segment near segment

remote station intermediate stations base station

wireless @ sfidk: 
short-range wireless network

• surveillance of in-house fire fighters
– based on ChipCon CC1020 868/915 MHz 

• development of a time-slice based
frequency-hopping multihop system
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wireless @ sfidk: 
short-range wireless network

• development of routing algorithm

• simulation

• implementation
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wireless @ sfidk: ranging & localization
WATCH-OVER

• Vehicle-to-Vulnerable roAd
user cooperaTive
communication and 
sensing teCHnologies to 
imprOVE transpoRt safety

• FP6 STREP project
• 1’2006 – 12’2008
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wireless @ sfidk: ranging & localization
WATCH-OVER

BRAKING 
DEADLINE

EARLY 
WARNING 
SYSTEM

~100 m

~25 m

Precise localization deadline 
(distance, heading, impact 
prediction)

~50 m

Communication Set-Up 
deadline (0.1s ~ 1,4 m)

Reaction time (0.5 … 1s)

IR camera
kicks in

~ 6.1 s

~ 4.6 s

~ 2.8 s

Communicating, Measuring & 
Information gathering (category, 
type, speed, direction, azimuth)

~30 m

Stopping
Time

~ 3.8 s
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wireless @ sfidk: ranging & localization
WATCH-OVER
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wireless @ sfidk: WATCH-OVER 
Multi Sensor Data Fusion

Object recognition and 
classification

Road boarder and 
Lane recognition

Object localization

Image Processing

Multi Sensor 
Data Fusion

Signal Processing
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wireless @ sfidk: ranging & localization

commercially
available
systems

research
systems

• A. RSSI based ranging
• B. external beacons (GPS, Galileo etc.)
• C. internal beacons and base stations

• D. narrowband, roundtrip RF TOF ranging
• E. UWB based ranging 
• F. AOA
• G. Acoustic TOF
• H. Radio Interferometric Positioningus
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wireless @ sfidk: ranging & localization

1. CSS-system with 60MHz BW, TOF based
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wireless @ sfidk: ranging & localization

• UWB QPSK-system with 500MHz BW, AOA based
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• Materials at:
• http://www.ba-loerrach.de
• http://www.stzedn.de

Thank you
Steinbeis Research Institute Wireless Communication
University of Cooperative Education Loerrach
Hangstrasse 46-50, D79539 Loerrach, Germany
+49-7621-2071-441
sikora@ba-loerrach.de


