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ROBIN Lite bird radar family
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TNO’s roots in bird radars

• Bird detection radar 
technology since seventies

• Various long range bird
detection systems delivered
to:

• Royal Netherlands Air Force
• Belgian Air Force
• French Air Force

• Long range:
• Single birds 65 km
• Flocks 120 km
• (aircraft 250 km)
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ROBIN Lite: System design driven by users

ROBIN Lite designed for offshore monitoring of bird migration
• development partially financed by WE@SEA 
• partially financed by TNO
• dedicated to unmanned and remote bird monitoring at sea
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Why a bird radar?

• Birds are an important topic for Environmental Impact Assessments 
• Radar is best way to acquire large data sets of bird migration info

• 24/7/365
• day/night conditions
• long range (max. 10km) equivalent to 1GW of offshore wind power
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System design ROBIN Lite 3D FMCW
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ROBIN Lite: Reliability and availability
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Developed to meet highest reliability and availability
• months of continuous operation at windfarm in Germany
• 2 years of continuous operation at Dutch air force base
• remotely controlled from the Hague
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ROBIN Lite: Remote control
Ideal situation: 
� transfer all bird info to the ecologist in the office on shore
� let different windfarms be monitored at the same time 
� remote control used to facilitate this

Remote control over various networks
• DSL Internet
• SATCOM
• leased line networks
• optic fiber networks
• shortrange wifi
• longrange microwave
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ROBIN Lite: Vertical radar
FMCW radar technology
• extreme low power (0.7Watt)
• exact altitude
• wingbeat pattern + frequency

• species discrimination
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ROBIN Lite 3D FMCW Signal/image processing
‘Core of the system’

• Signal stabilization for changing propagational conditions
• Dynamic adaptive clutter filtering
• Dedicated tracker algorithm for bird detection

• combined realtime Kalman/heuristic filter
• filling of tracks of missing radar hits

• All bird information stored in meta db for analysis
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From raw radar data to realtime info of bird movements



ROBIN Lite family11

ROBIN Lite visualization

• Various ways of visualization
• GIS applications like Google Earth
• Realtime display over internet
• Remote access and control
• Unattended operation
• Multi user/multi application data x-fer
• Automated output
• Scalable bandwidth
• Mobile/transportable display (PDA/laptop) 
• Wireless connection
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ROBIN Lite: Completely designed as bird radar

ROBIN Lite is the only dedicated designed bird radar in the world
• TNO designed data acquisition electronics
• Dedicated to bird detection application
• Highest capabilities in the market

• 120MHz, shortest range cell (2,5m)/highest resolution
• 14bits Signal Noise Ratio (SNR) depth
• optimal mapping of radar signal at A/D converter

• Dedicated bird detection algorithms
• We control complete data chain from radar to database
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Additional services:

• Surveillance application to monitor for:
• Illegal entrance of windfarm area with ships (correlation with AIS)
• Illegal fishery
• Use of windfarm for smuggling

• HD Electro-optical/IR/CCTV monitoring windfarm from ashore
• Environment of windfarm
• Images of windturbines
• ROBIN Lite 3D FMCW only
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Future developments

• Concept of ‘no computer’ bird detection at offshore platform
• solid state bird data acquisition at offshore windfarm
• high bandwidth radar data x-fer to on shore data-centre
• centralised monitoring in Maritime Bird Migration centre
• requires high capacity data network from platforms to shore
• best approach for assessing cumulative effects (barrier effect) of 

multiple windfarms on bird migration
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Future TNO development:
AMBER Bird Observation Radar

• Single radar for bird detection, tracking and recognition
• Detection range : 1 – 4 km (dependent on field-of-view)
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ROBIN is going to the market
• TNO expects the ROBIN product family to be a success
• TNO as R&D organization is not best place to further industrialize 
• ROBIN will be delivered and supported from a separate organization

• Thanks for your attention
• If you have any questions, feel free to ask

• Info: 
• Addy Borst
• addy.borst@tno.nl
• tel : +31 70 374 0291
• mob : +31 6 226 92 735


