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ArTOP allows scenaric editing, simuolation exec ition, debigging, reporting and
simulation analysis throngh cne single sophisticated interface which inchizes highly
interactive 2D maps and 3D views.

This apglication contains full GiS capabilities, aliowing flexible backgroung display of
scanned maps, aeronautical charts or vector dota, weother data, satellite images
and elevation coto.

The multi-layered interactive 2D visudlization featires easy-to-11se novigation

controls as well as data creation and editing.

1.2 Project Monagerment Support

1.21

12:2

h25

The project management tocl aliows the iser to define scenaric variants while
ovoiding duplication of data.

it incides frinctiondalities such as “rew”. “open”, “close”. or “validate proiect”, in
order for the 11Ser (o be in constant control of Pis Study scenarics at all times.
AirTOP aiso inclides advanced data fillering and thematic dispiay choice of colors,

2iC.} based on any combination of chject attributes (IF/AND/ORL.

2. En Route Module

2.1 Seenario deliniticn and modeling

211

AIrTOP supports the modeling of static airspace dota:

Waypaoints;

ATS roules with aititude ondior speed restriction per segment direction;

ATC sectors and dirspace:

Elementary or collapsed ATC Sector optionally with their respeclive capacities (max
entry connt and/or Max oCCopancy’:

ACC icontrol centersy;

Regionalisib-regional airspaces;

Military airspace;

FLAS areaqs.



These environment data can aiso be completely or partially imported from external
data saorces, incliding AIKM format,
2.1.2  AIrTOP supports the medeling of dynamic data:

- Dynamic alivcation of a radar controller to a sector e, definition of AUP: Airspace
Usage Piar, Airspace Qpening scheme, elc. ),

- Letters of agreement idepariure or arrival altitadefspeed restrictionsi, context-
based altitide changes, dynamic re-reating to aveid overleaded or closed sectors
imilitary or weather), can be easily entered inte the scenario ising user -readable
riles associated to controliers, They can then be realisticatly similated;

- Tactical re-routing niles.

213 The routing concept in AiFTOP provides a way to create £n Route traffic simudation,
avoiding duplication of traffic paths for aireraft flying o or from the same destination.

2.1.4  Routing can be defined as list of waypoints or mix of waypoints and girways/ATS
Roiites.

2.2 Conflict detection and resolition modgeling

221 Conflict detection and reschition can be modeled nsing a user editable conflict
resoiiition rie base.
2.2.2 The nie base inclides resonition sirategies:

- Stop dimb/descent;

- Vecior paraliel/benind,

- Cruise level change,

- Eorlier descent:

- Folow at same speedi/descent rate; and

- Shortod.
223 The nile base can be customized by the user, taking into acconnt the natire of the
potential conflicts detected by the simuiated radar controllers:

- Conflict type:

- Relative position of aircraft thighest, slowest):

- Destination of gircraft;

- Routing merging or not;

- Distance o TOD; and

- Resalition manever fensible in sector.

2.3 Reporting



231 Aircraft movements and controller tasks, inciuding conflicts detected and resciutions

appliea, cenflict resolition demand, sector movementsfentriesiexit, fight events, etc.,

generate exportaple report events that can be used offline to realistically calcilate the

controller’'s workicag.

2.3.2  Contruiler workload con alse be caicilated dynamically in 4 user-customizable

way,

2.3.3  The worklvad model can take inte acconnt any event, and asscciaie work durtion

to each ane. 1 can aise lake into account menitoring activities of fiights with any given

attitide (chimbing, criising, in approach, holding etc.,

2.3.4  The work duraticn associaied to event hanaling (e.q. sector entry in climbing,

altitude change clearance 1.1 can be split into generic nser—defined activities (radic com,

monitoring, confiict resolution elc.

2.3.5  Duraticn spent per event and per activity can then be logged per rolling ho:r.

2.3.6 Bilt-in statistics per sector, flight, airport, or runway can be easily gueried and

exported (Excel file, SQL datobases).

2.3.7 Result statisiics can aisc be aggregated from multiple rins with random variations.

2.3.8 Defauit and custom-made statistics for sectors, flight, airport, mnways, waypoint

pair, rosting slices etc,

2.39 Vertical view comparing actual flown trajectory (based on radar track record,

demand and simsiated)

2.3.10 X-axis can be based on time, duration or distance.

2.3.11 View can also show aititide or distance difference between all 4D trajectory types
2.4 Training

AirTOP En Route — oniine Instrictor led 5 Day training - 8 attendees, includes training

licences & material.

3. TMA/TRACON Module

3.1 Scenario definition and medeling

311  En Route domain chiects, rminways, SIDs, holding stacks, STARS and transition
vectoring con be createdfedited directly on the map, or using the adiacent information
displays.

312 AfTOP supports ol Fey static ur dynamic ir fe-based) restrictions associated to the

above objects. These inchuge



- speed/conrse/aititnde restrictions along SiDs;
- speed/toirse/aititide restrictions along STARs:
- mane! ivering areqs on approach;
- rule—-based departure/arrival separations;
- wake turbulence separations;
313 ArTOP con import actial track wajectory records from ASTERIX CATO62. farmat.
314 Using the built-in styled and filtered trajectory display and playback, as well as
vertical view and virt:al walls, the AirTOP tser can derive transition vectoring areas with
their typicat speed and altitude restrictions, whether or not they are prblished.
315  The nie-based ninway dependencies concept of AIrTOP lets «1sers take nio
acconnt all constrainis imposed on the arrivals and departires of ane rinway by those an
another.
3.1.86  This includes synchronization of departires ana arrivals on crossing or parallef
runwoys and arrival staggered mode operations. Separations (dep after dep, dep before or
ofter arr) can be made for any pair of rinways.
3.1.7 They <an be expressed as disiance or auration, at runway (ift off or start akeoff
rofl, for any combination of aircraft type, SID, SID gronp, departure fix. departire fix
groap, navigation equapment, et
3.1.8  Simuiatea controliers' tasks (lower, departire, pick-up. feeder) 1ise 2l static of
dynamic restricticns, and provide realistic departure and approcch seq iencing.
319 ArTOP also supports nile-based circuit/touch and qge, as well as rile-based
missed approach.
3.2 RBeportin
3.2.1  Beside 2D/3D filtered ond styled playback in top of maps and satellite data,
AirTOP allows to report the following:
3.2.1.1 Controller workload can also be simuiated dynamically ana can be
customized for both ATC ana airporiiower contrallers,
5.2.1.2 The workicad model can associate work duration to any event {e.q. TMA
entries, vecloring/speed/olding control, ianding/departire clearances, etc. ).
3.2.1.3 It can take also inte account the monitoring of flight activities of ali types

itaxiing, stopped at crossingfsiand~off, waiting for clearance, =tc.,
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3.2.1.4 The work durgtion associated to event handiing can be spiit into generic
user-cefined activities (radio com, monitoring, conflict resolution, eic.i, ang the
duration spent per event type and per activity can then be loqged per ralling haor,
3.2.2  Built—in siatistics per secter, flight, dirport, or runway can be «asily gqueried and
experted (Excel file, SQL dolabases).
3.2.3  Result statistics can aise be aggregated from muitinie runs with random vanations.
3.3 Iraining
AIrTCP TMA - onfine Instricior fed 5 Day training - 8 attendees, Inciides training licences

& material.



