SURVEILLANCE

GROUND SURVEILLANCE

A means to support separatien of aircraft and vehicles during low-visibility
conditions and in areas obstructed fram thetower view has-alway

rated high in the air traffic controller’s wish list

Recenitly the growing air wralfic level 35
reached che limin of what can reaso
a sabe and efficient way A cOMMON Wws
saturated wrathic llow ar high-density ainpons is w0 build new A mrained and experienced controtler could in many cases
rumways and add taxiways 1o support the busies movenmernl I raw Fadar display based
areas. Bul then the airport becomes more complex and difficul el trajectory and
1o overview. The challenge o operate a complex and growing
airport becomes very evident during disrupted operations and
adverse conditions radio and
Te overcome some of above challenges airpons around the raw radar
world have relied on surveillance echnologies, which use a
diverse se1 of sensor 1ypes with various system algorithms o
extract readable and usable information wo the air traffic t
controllers benefit
Primary rad
In the beginning of the era of airport groumd control
surveillance, systems were predominantly based on primary close together. 5 time SME system
radar input (non-cooperative sensor technology). Surface approved 35 3 siar taol for separation of ground vehicles
movement radar {SMR) systems displayed a rudimentary raw and aircrafi, but men 1 operationally as a support tool for

radar ouiput picture on a single screen placed in the ATC tower an overview of the o1

cab, The radar ourpur processing included filering to reduce Today the raw ra

1 and used as one

radar signal clutter and noise and remove reflections from channel ¢f many 1o detect the positions of mobiles (aircralh and
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vehicles), which are display
in the form of a
controllers pre

mobiles in the

as synthetic and tracked positions
symmbol over a map of i ort. Sometimes
fer to see the raw rad: ir p resentation of the
kground of the synthetic position symbols
The raw radar presentation in modern systems is also
synthesised and emulates the look and feel of the old radar
autput display.

1

In the late 19905 and early 20005 2 new ground surveillance

sEMSOT array became poy |"'IJ|1T for use in conjunction with and to
augment the primar :
radar technology sent a radi

in its line of =i

wund radar sensor. While the I
pulse thar was rellected «
sht and displayes

as an colo, the new

5CNs0T array usad & new w :!:\.' of ||,-;;|l|||_4 An .,1||'|_'_'.J.|I_ '.'|.'|1i._'_|‘-
ationary emitter by measuring the ‘time difference of a
(T3] of a signal from an emitter at three or more rece
sites, This system is now commonly known as multi
ang is used both for e of _|'.I-.'II.I‘.|| |*:|II|k at the
airport and for aithorne traffic in the close vicinity of the airpon
— known as local area management (LAM) When conligured for
surveillance of aithorne waffic over larze areas it is known as
wide area management {WAM).
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Mulcilateration s ||_|,'-||1|_-;|_||',|_ SpTIEOT

communicates with emitters such as aircralt or vehicle mode
WS transponders As 2 consequence of the use of
eanspondets, the mu
calculating a h ||__h-n~~.n|||.|.'-.-| position of the emitter but is also
able wo receive mobile identification information from the
Leanspotkdet.,

Tepending on the mode the ransponder is aperating in, and
the capability of the multilateration svstemn, it bs also possible for
the systemm Lo receive other data such as GPS position data
together with identification data. The muoltilateration system
gives the much ne

lateration SYSICT L5 THH anl ¥ oA '||'l|n\ af

d information to get a positive
identitication « if an equipped vehicle or aircraft together with a
accuraey prmitivn of the mobtles for proce *-c-||1|' In the ATC

rveillance system
Maodern surveillance sys

Movernent Control and Moni 5

Baoth primary eaclar and multilateration arravs to cover the

( ete airport movement area to control and monitor

The ¢ pOperative and non-cooperalive sensors |‘:-I'l.'l'.'i.|.:.|.'

osition data, which in the A-SMGCE

provide a unified piciure with positior

aitside tralhic
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Salegabe docking guidance system

Correlation

With automatic positive identification of aircraft and vehicles the
A-5MGCS is able to connect the real time surveillance positions
with flight-plan information. The flight-plan data provides
information such as aircraft 1D, flight number, aircraft type,
weight turbulence category, inboundfouthound way points and
parking position. Since the positive identification is now
availahle in the received position data, the synthetic position can
be correlated with the corvect [light plan by a simple process af
ratching the Might plan 1D with the correet surveillance position
ID. When the surneillance position track 15 correlated witha
flight plan, the relevant flight plan information is shown ina
label attached to the track symbal in the A-SMGCS display.

Blind spots

Even with modern technology there are still ateas of the airport
where the primary radar and the multilateration sensors struggle
to provide a high-quality representation. Such area may be close
to passenger boarding bridges and in narmow passages betaeen
buildings, where the primary radar line of sight is in a radar
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shadow or the multilateration communication andéor primary
radar signal is reflected several times before it is received, often
referred 1o as multipath effects and ghosting, Mormally the areas
with questionable quality are masked out in the A-SMGCS
display and will not give any position daa to the air mraffic
controller

These blind spots, especially close 1o the gates, create a
challenge 1o the A-SMGCS in providing awematic correlation of
ight plans with owtbound traffic. In many cases the correlation
is made alter push back, when the aircralt is clear of the blind
spot, or by manually draggng and dropping the flight-plan
information to the track in the A-SMGCS. This is a shortcoming
that controllers eventually hecome used to.

In the era of A-5MGCS advanced routeing and guidance,
where mobiles are given a representation of their cleared route
by automartically controlling the airfield lights from the
A-SMGCS and guiding the mobiles with green centreline lights,
the blind spots are no longer acceprable. A fully auomaric
routeing and guidance system demands high-resolution coverage
from gate to runway and runway to gate.




It 15 10 this respect that a new sensor capable of prowding the
needed coverage at the gate area is most welcome

Gap filler sensor

In late 1990 Safegate Group stamed delivering its new laser-
hased Docking Guidance System {DGS), which provides
informarion 1o pilets for parking at the passenger boarding
bricge. The DGS is positioned in clear view of the pilots, either
or a pole or directly at the terminal building at each gate. It
consists of a large display showing the remaining distance to the
stopbar and if any steering correction is needed to keep the
aircralt centred on the lead-in line. The distance measurement is
made by the inbuilt DGS laser that continuously scans the
incoming aircraft during the rfrh"k'.r'.g l'.-mrr:‘h_m:

Internally the laser sensor system provides a three-
dimensional picture for processing that can identify the aircraft
type and stop the docking sequence if it does not match the
setting of the boarding bridge. This safety feature is essential wo
avoid aircraft hitting the bridge during docking, Before and
during decling the [HGS 5 able to scan for debris such as wow
bars, hags and baggage carts, which are not allowed in the safety
zome. 1f any debris is found the DGS will immediately stop the
docking and alert gateframp personnel.

The laser scans the ramp atea in front of the gate in a wide
encugh angle wo support the docking B0-100m eut from the
stophar. This is normally the distance [rom the werminal building
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within which primary radar and multilateration sensor data is
liltered out from display in the A-3MGCS w avoid unwanted
tracking of false targets. The laser does not suller from multipath
effects and ghosting and is a perfect complement to support
tracking of inbound and outhound aircralt in the gate area.

At the gare area the laser sensor can be used in paralle] with
the docking guidance process and provide ASTERIY data that is
fed into the A-SMGCS tracker and fuslon processor, Mast
Safegate DGSs are connected to the airport FIDS or the AQDB,
where the DHG5 automatically provides real-time of-block and
on-block titmes. The DGS also receives information from the
FID3 or AGDE about the aircraft type, aircraft [D and expected
time of arrival or departure. With this information in the system,
Safegate is able to provide not anly the position track data b
also correlation of flight-plan data directly to the AviBit
A-SMGES (AviGROUNDY) in the form of ASTERIX data for
further processing in the tracker and fusion pam of the AviBit
sysLem.

“With the I'_-'ﬂ:-\:i.:&.lc OGS vsed in r.ur.:.|.|f'| o the {luching
[unction as a gap filler, with none of the shorceming of present
surveillance technologies at the gate area, plus the features of the
advanced AviBit tracker and fusion umit, we now have a system
capahle of providing full surveillance coverage ar the airport
ready to support advanced fearures such as fully automared
airfield lighting routeing and puidance.

Integrate your Systems
Create your Solution

AviBit is a leading provider of Integrated ATC
Tower Solutions to enhance alrspace and air-
port sperations, AviBit solulions are provided
since more than 10 years to AM5Ps and air-
ports around the world.

The AviSUITE is an inlegrated and optimized
package to enhance and optimize tower op-
eration. It includes solutions for arrival and
departure planning., electrenic flight strips,
integrated information displays and ground
surveillance. All packages are integrated, with
optimized usability to reduce a confrallers
workload. AviBit iz apeciglizad in tower inte-
gration and able to provide turnkay solutions
for efficient praject implementation.

“Enhance your salety — Enhance your
efficiency = Enhance your sustainability”

.avibit.com
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