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Abstract: This study presents the flight plan data related to aircraft performance and is tested against
the aircraft performance database. The Significant Meteorological Information Reports - SIGMET will
be generated by the system according to the selected turbulence areas by attaching different AIS data
to an exercise that can change the simulation objectives. The exercise must be assigned to one or more
courses to be able to attach meteorological data when viewing a data recording; changes can be made
to the aircraft as in a normal exercise run, while the other instructions will be loaded from the recorded
data file. A data recording is airspace dependent, changing the airspace can make the data recording
fail during playback. Video Recording is only available for the RADAR Simulator. A video recording
can be made at any time during a simulation session; a data recording can be selected only at the
beginning of the simulation session and cannot be started during the simulation session, if the simulator
is integrated with the Voice Communication System and the audio channels, then a sound recording
window will automatically pop-up. For this study, an ideal case, for the configuration presentation we
will assume that the 3D Tower Simulator is composed of 4 LCD/Projectors to create the out-of-the-
window view, 180 degrees, 2 Pseudo-Pilots, and 1 Supervisor/FEEDER Position. The 4 image
generators will be provided by SIM01, SIM02, SIM03, and SIM04. The Pseudo-Pilots positions will be
provided by SIM05 and SIM06. The Supervisor/Feeder Position will be provided by SIM07. For the
Tower Controller Working Positions, we will provide the following information displays: DE — Flight
Data Equipment/Clearance Delivery, MET — Meteorological Information, LCP —Lights Control Panel,
and a RADAR Image. Station SIM0S will be used. Stations SIMO01, SIM02, SIM03, and SIM04 are
equipped with one large LCD Display or a Projector; Stations SIM0S5 and SIM07 are equipped with 2
monitors, one for the RADAR Image and the other one for the bird-eye view over the airport, Station
SIMO6 is equipped with one monitor for the bird-eye view over the airport; Station SIM0S is equipped
with 4 monitors providing all necessary information for the Tower Controller Working Positions.
SIM07, as presented above, is the FEEDER/SUPERVISOR for the RADAR Simulator, the approach
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sectoris “TMA” and the application will be started on the second monitor, the first monitor is used for
the 3D Tower Simulator. SIMO07 is also FEEDER/SUPERVIZOR for the 3D Tower Simulator, the station
function will be “3IDTWR” and the sector will be the previously created 3D Tower configuration,
“TOWER”. On SIM0S8 will add a RADAR Image for the Tower Controller Working Positions, sector is
“TMA”, the application will be started on monitor 4, and the station function is “TWR”. Usually, for
an aircraft departing from an airport inside an approach sector, the first owner will be the tower until
passing the maximum flight level/ altitude for the tower, the second owner will be the approach sector
and the third owner will be the en-route sector. In this case, the tower sector has power over the
approach sector, and the en-route sector, the approach sector has power over the en-route sector. The
outside FIR sectors will be used in the determination of the next en-route sector, for coordination
purposes. If the VFR points do not appear on the RADAR Map after the “DRAW” button has been
pushed, use the “MAP MENU” — “VFR” button. The aircraft performance database is not airspace
structure dependent. When a new airspace structure is created the aircraft performance database will
remain unchanged.
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1. INTRODUCTION

The modern aerial surveillance system is in a continuous process of change, from ground-
based radars to selective surveillance cloud technologies. New software technologies such as
climb/descent procedures using ADS-B Automatic Dependent Surveillance—Broadcast,
improved safety, and efficiency of surface operations, and improved synthetic vision systems
are already being developed [1].

2. STATE OF ART FOR ATC SOFTWARE IMPLEMENT IN RADAR

The point target radar range equation estimates the power at the input to the receiver for a
target of a given radar cross-section at a specified range [1, 8].

The model is deterministic and assumes isotropic radiators. The equation for the power at the
input to the receiver is:

P,G,G,2%c

ph=——T 1
" (4m)3LR?R? M

where the terms in the equation are: P, - received power in watts; P, - peak transmit power in
watts; G, - transmitter gain in decibels; G, - receiver gain in decibels.

If the radar is monostatic, the transmitter and receiver gains are identical. A - target's
nonfluctuating radar cross section in square meters; L - general loss factor in decibels that
accounts for both system and propagation loss; R; - range from the transmitter to the target;
R, - range from the receiver to the target [8-9]. If the radar is monostatic, the transmitter and
receiver ranges are identical.

The equation for the power at the input to the receiver represents the signal term in the
signal-to-noise (SNR) ratio.

To model the noise term, assume the thermal noise in the receiver has a white noise Power
Spectral Density - PSD given by: [1, 8]

P(f) = kT @)

where £ is the Boltzmann constant and 7' is the effective noise temperature. The receiver acts
as a filter to shape the white noise PSD [2-6].
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Assume that the magnitude squared receiver frequency response approximates a
rectangular filter with bandwidth equal to the reciprocal of the pulse duration, 1/1. The total
noise power at the output of the receiver is:

v = KTF,
T

3)

where F, is the receiver noise factor [1, 7-10].

The product of the effective noise temperature and the receiver noise factor is referred to
as the system temperature and is denoted by T, so that Ty, = TF,,.

Using the equation for the received signal power and the output noise power, the receiver
output SNR is:
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Solving for the required peak transmit power:
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The significant meteorological information reports - SIGMET that are continuously
transmitted to the pilots are generated by the system according to the turbulence areas that are
selected by attaching different AIS data to an exercise that can thus modify the simulation

objectives in real time.

In the future, ATM will be carried out in a progressively significantly developed environment,
continuously in terms of ground and airborne technologies. All aircraft will be equipped with
state-of-the-art avionics systems, thus making them capable of various forms of efficient and
environmentally friendly free flight, as well as having self-separation capability and enhanced
cockpit situational awareness in certain circumstances. Currently existing airborne service

models will have to adapt progressively [1].
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3. EXPERIMENTAL RESULTS AND CONCLUSIONS

The figures below show some software and technologies currently available, while other
capabilities are planned and proposed through international development.

ATHIS - COURSE AND EXERCISE MANAGER [LRES]
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Fig. 1 Flight Simulator Display Fig. 2 ATMIS - Course and Exercise
Manager
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Fig. 3 Case Study — KONEL sector with 79 aircraft Fig. 4 Weather Information and Forecast
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Fig. 5 Turbulence simulated — windows by modeling & monitoring atmospheric turbulence #1
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AIS DATA SET RESTRICTED AREA

LRP2 LRP4 LRR5 LRR50 AVAILABLE
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Fig. 6 AIS DATA Fig. 7 Set restricted area

ATMIS - PSEUDO-PILOT MENU

DEPARTURES: 3

WZZ520 ROT305Z SWR143B

NEXT

Fig. 8 ATMIS pseudo-pilot menu

In this work, the requirement to provide ATM services with a modular and fully adaptable,
continuous architecture is oriented towards airline services so that it can easily absorb and
integrate future technology and service optimizations.

In the final phase, this capacity will be determined through an ongoing assessment. State-
of-the-art automation capabilities include various safety and air conflict alert tools, pre-takeoff
clearance and inter-facility air traffic control data messaging, and an integrated capability to
manage runway landings and takeoffs.

These automated systems will provide some of the factors that contribute to the expansion
of air routes preferred by users and the improvement of the ability to manage air traffic flows.
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