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Background
A ————

5 Sicom Systems Ltd. conducted a trial of its Accipiter®
Avian Radar at Pearson International Airport (YYZ)
during 7-11 November 2005 with the collaboration of the
Greater Toronto Airport Authority (GTAA) and Falcon
Environmental Services.

> The Accipiter® Radar was conveniently located on the
roof of the GTAA building where radar data was
recorded almost continuously.
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Background ...
A E——

> The authors have analyzed the radar data collected, and
have shared the results with the GTAA and Falcon.

> One hope for this presentation, Is that sharing results with
the broader community will lead to increased knowledge
and improved effectiveness concerning the use of avian
radars for wildlife and bird aircraft strike hazard (BASH)
management at airports.
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Abstract
M EEEN—

36 Lessons learnt from the trial conducted at Toronto
Pearson International Airport in November 2005 are
reported.

FYYZ, Canada’s largest airport, illustrates special
requirements due to Its proximity to metropolitan
Toronto

©2006 Sicom Systems Ltd. Nohara et al. Bird Strike Committee — USA/Canada 21-24 August 2006 St. Louis, Missouri



Abstract ...
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1. Assessment of desirable application requirements that
take into account current wildlife management (WM)
practices

2. Assessment of special radar system requirements for
large airports

3. Restrictions on siting and operation of radars

4. Proximity of dense, urban vehicular traffic and impact
on radar signal and track processing
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1. Application Requirements to Support WM Practices
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> Early warning of birds approaching airport
> Real-time tracking of birds and aircraft

> Rapid review of overnight bird movements to identify
stop-overs

> Generation of bird and aircraft “traffic pattern” maps

> Integration of radar target data into wildlife management
operations:

[~]Availability to users

[~]Integration with WM databases

(aWo) (aWo) (a¥Wo)

(a¥Wo) (a¥Wo)
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1. Application Requirements to Support WM Practices:
Generation of aircraft traffic pattern maps (1 hour) ...
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1. Application Requirements to Support WM Practices:

Generation of aircraft traffic pattern maps (1 hour) ...
“‘ = S == -

Vehicular traffic filtered out — see later
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2. Special Radar System Requirements for Large Airports
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46 Multiple runways and large airfield lead to
requirement for multiple radars

#6 Multiple radars lead to requirement for multi-radar
Integration and fusion

[~IRadar network with real-time streaming of radar target
data to centralized repository

[~ISignificant demands on real-time tracking, and target data
distribution

[~IFusion needed for common operating picture (COP) for
situational awareness
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2. Special quar System Requirements for Large Airports ...
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3. Restrictions on Siting and Operation of Avian Radars:
Accipiter® Radar on Roof of GTAA Building
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3. Restrictions on Siting and Operation ...
Accipiter®’s Field of View
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3. Restrictions on Siting
Radar video — strong ground / urban clutter everywhere
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3. Restrictions on Siting ...

Sophisticated methods to track targets in clutter
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4. Proximity of Dense, Urban Vehicular Traffic:
Vehicular traffic pattern map shown (1 hour)

46 Vehicles steal precious
computing resources which
can degrade real-time
performance.

Vehicles steal track capacity.

Vehicles can degrade aircraft
and bird tracks that fly over or
near roadways.

#6 Sophisticated approaches are
needed to deal with vehicles
for optimum performance.

b
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4. Proximity of Dense, Urban Vehicular Traffic:
Aircraft crossing Hwy 401 ...

Aircraft track
ID55255 shown in
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Vehicle tracks and
other tracks shown In
red

Maintaining aircraft
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BASH applications
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4. Proximity of Dense, Urban Vehicular Traffic:
Alrcraft 1D55255 crossing Hwy 401 ...track states shown
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4. Proximity of Dense, Urban Vehicular Traffic:
Aircraft ID55255 shown in Google Earth™
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Summary and Conclusions
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36 A one week trial was successfully conducted at
Toronto Pearson International Airport in November
2005 using an Accipiter® Avian Radar.

46 Analysis of the radar data collected has demonstrated
several issues which are reported here.
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Summary and Conclusions ...
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46 Large airports with multiple runways will require
multiple radar sensors and an integrated data
management system that provides:

[~]a centralized, real-time repository for radar sensor tracks;

[~Ireal-time track integration and track fusion methods to
deal with multiple tracks originating from the same target;

[~lcommon operating picture (COP) displays to provide
wide-area situational awareness for the airport and its
surrounding areas; and

[~linterfaces to local WM databases and systems such as the
NABSAS.
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Summary and Conclusions ...
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#6 Restrictions on where avian radars can be located
create another system design issue requiring radar
engineering trade-offs including:

[(~Iclutter mitigation techniques employed

[~ltype of antennas employed

[~lcoverage patterns optimized for each radar

[~Inumber of radars

[~Ifirm track range achievable for biological targets of
Interest (i.e. the maximum range at which the target can be
reliably tracked)
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Summary and Conclusions ...
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46 Aircraft tracking is often neglected in presentations
and papers concerning avian radars, even when
BASH is a stated focus.

46 Alrcraft tracking results presented here demonstrate:

[~laircraft can be reliably tracked both at far range and near-
range, even through taxiing to the gate;

[(~ltraffic pattern maps can be reliably and readily generated

[~ldense, urban, vehicular traffic is a significant challenge to
tracking aircraft (and birds) but sophisticated methods are
available to meet this challenge.
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Questions ?
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6 Thank you
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