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Search And Rescue 
Forward Operation Support System

- Status Report -

� Co-funded by ESA in the frame of the ARTES 4 progra m, ESA Telecom Start-Up Initiative
� Contractor:  teleCrossAlpina GmbH, Berne

Presented by Prof. Dr. Wolfgang Lechner, teleCrossA lpina, 3001 Bern, Switzerland

SARFOS Serienreifmachung
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SARFOS History - 1

Wireless Communication Router WICOR:

� ESA TeleCom Start-Up Initiative 2002/2003

� Winner: Telematica e.K., Germany

� Laptop+Sat-Phone+GSM/UMTS Card+WLAN Card 

� Basic Design and Proof of Concept for Mobile Unit

� Extensive Testing incl. International Roaming



Final Presentation, ESA/ESTEC, May 18, 2006

© teleCross Alpina GmbH

SARFOS History - 2

SAR Forward Operations Server SARFOS:

� ESA TeleCom Start-Up Initiative 2004/2005

� Winner: teleCrossAlpina, Switzerland

� Mobile Unit, Mobile Mission Center, Server 

� Design, Development, Proof of Concept of Complete System

� Integration of GSM/SatCom in „Single Box“

� Extensive Testing in typical User Environment
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SARFOS Basic Concept
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System Architecture
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Development Items

Mission Centre Software

Multi-Communication-Box

PDA 
Software
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Development Items HW/SW

� Mobile user equipment (5 units)
• Mobile Communication Box (MCB)

Embedded system, automatic operation
• User interface software on ruggedized PDA (COTS)

� Communications gateway and data base server
• Virtual Private Network (VPN) server
• Apache HTTP server
• SQL database and CGI script interface (PHP)
• Fixed internet host

� SAR operations centre application
• Map-based user interface showing all rescue teams
• Prototype implementation for demonstration purposes
• Portable implementation (Notebook, Windows OS)
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MCB H/W Architecture
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MCB H/W Battery

� Package provides up to
35 hours operation time 
in standard conditions 

� At least 8 hours in critical 
temperature conditions 
(successfully tested at 
SLF climate chamber)

35,4800011,12Package

17,7400011,11Single cell 

hmAhV

oper. TimeCapacity (20 °C)Voltage
Number of 
cells

Battery pack design with PC 104 board
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MCB Rucksack with Antennas

User Recommendation: extendable Pole
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Bluetooth

� Demonstrations in Thun and Davos have shown, that 
Bluetooth at the current state is not stable enough, 
mainly due to interference with VHF

� Users have said, that a cable would not be a problem 
at all and a wireless connection is only small benefit 

� Solution is a serial cable connection between MCB 
and PDA
• PDA has serial connector
• MCB has external serial interface

� The next generation of the MCB will provide both, 
bluetooth and serial connection, and the possibility to 
deactivate one or the other (end of July 2006)
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PDA Hardware

� Trimble Recon / Roda Bob
• Ruggedized
• Good battery operational time and extra batteries
• Operational in extreme temperatures
• Good visibility of display with sun and snow

� Potentially any standard PDA with Microsoft Windows 
operating system and bluetooth module
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SAR MCC Display – 1
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SAR MCC Display – 2
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SAR MCC Display – 3

Activate to 
enter 

“Add-PoI-Mode”

Click target 
location 
on map

Enter data for 
new POI
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SAR MU Display – 1

Chat-Log of messages 
received and send

POI and display
interaction

Map view with 
position and tracks 
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SAR MU Display – 2

Battery State
- Green: Ok
- Orange: Low
- Red: Critical

Internet Connection
- Green: GPRS
- Blue: SatCom
- Red: no connection

MCB Connection
- Green: Ok
- Red: no connection

GPS Position
- Green: Ok
- Orange: position old
- Red: no fix

Current position 
with track
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SAR MU Display – 3

Map without position 
and connection to MCB

Map with current 
position and track

Map with POIs and 
tracks of other users

Back-up MCC
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SLF Avalanche Bulletins

� SLF produces daily regional and national avalanche bulletins.
� Information collected by observers, automated measurement stations, 

weather forecast and questionnaires about recent avalanches.



Final Presentation, ESA/ESTEC, May 18, 2006

© teleCross Alpina GmbH

SLF Observer Network

� 79 comparison observers (“Vergleichsbeobachter”) at constant locations
� 46 regional observers (“Regionalbeobachter”) changing location from 

day-to-day
� Observers transmit their observations with questionnaires on the SLF 

web server
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Demonstrations and Future Use

� Functional and performance verification in April/May 2006
� End-user tests in both selected application scenarios
� Search and Rescue training mission organised by KBBK in the 

area of Berne – successful
� Selected SLF Observers used the system in Davos in end of 

April / early May 2006 – successful 
� Com Router “MCB” is regarded as strategic “core”, additional 

applications already initialized
• Project PANORAMA of Alps GmbH, Innsbruck (Austria)

• EC project „ASSIST“ - Alpine Safety, Security & Information Services and 
Technologies

• Tracking & Tracing of dangerous and high valuable goods with fleet 
management systems - beyond GPRS networks, proposals to DLR and 
ESA
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Deliverables as defined in Contract

� PAD: Product Architecture Document V4.0 (as delivered)

� PVD: Product Validation Document V4.0 (as delivered)

� CFA: Commercial Feasibility Analysis V4.0 (as delivered)

� ESR: Executive Summary Report V1.1 (as delivered)

� Software: Executables stored in the mobile units
Executables for MCC/FOS (to be delivered)

� Hardware: Two SARFOS Mobile Units (to be loaned back
to tXA (see draft of Loan Agreement)
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