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1. Introduction

1.1 Purpose

This program has been written as a demonstration of potential capabilities for future ATC systems, by closely integrating the system features and an easy to use Human Machine Interface.

The design ideas have come from research work carried out in the 1986-93 period, driven by a strong recognition of the Human factors requirements. Despite the research being rather “old”, many new ATC systems have yet to reach this level of integrated capability.

1.2 Design Concepts

The concepts are based around a fairly simple operational principle. A controller needs to know:-

· where is the flight and what does it want to do?

· is there any reason why it can’t? (e.g. another flight in the way)

· what do I have to do to solve any problems?

This sequence is often repetitive, for a given flight, as the situation continuously changes.

A vital point is that with increasing traffic, the ability to mentally hold a ‘picture’ of what is happening (or will happen), and whether any problems have been missed, becomes more and more difficult to sustain.

System capabilities for monitoring flight paths, and detecting conflicts can contribute significantly to the controllers job, relieving him of monitoring and searching, so that he may concentrate on the decision making process. Unfortunately, such system functions do not work unless the controller is able to communicate his intentions (clearances) to the system – this means using some interface to the system – a significant human factors problem! 

In this program, the system, and the interface between it and the controller, have been closely integrated, so that controllers actions and intentions can be easily input and displayed, and, the system monitoring of flights can be used to assist the controller in detection of problems.

The system design is based around the concept of accepting the controller actions and tracking the implications (passive assistance), rather than “driving” the controller to do things (active assistance). For example, conflict information is available, as background information, which the controller may use, or not, at his discretion. He may ask for information at any time, in order to help make a decision. Such information is normally made available “at the touch of a button” on the flight (or flight pair)  concerned. 

Where the system detects that safety (separations) may be impaired within the next few minutes, the controller will be more forcefully alerted to the situation (STCA). 

2. Program Installation and Removal

2.1 Installing

The program is delivered in a compressed, self extracting ZIP file (e.g. ATC2K‑10‑2000.exe). The Zip file contains a default directory name (ATCSIM2K).

To install the program, simply extract the zipped files by clicking on the file name. You will be prompted for a directory name where the files will be unzipped – the default is ATCSIM2K – you change this if you wish.

The files will be unzipped into the specified (or default) directory. After extraction, the program can be run, without any further installation actions.

You are recommended to keep the original EXE file as a backup (e.g. on a diskette).

The files contained in the zipped file are:

ATC2K.EXE
the main program

ATCUTIL.DLL


ATCDB.DLL

ATCAIR.DLL

ATCRDPS.DLL

ATCFDPS.DLL

ATCSIM.DLL 
libraries used by the simulation program

CPMT30LIB.DLL
Borland/Inprise libraries used by the simulation program

ATC2K.HLP
on-line help file.

ATC2K.DOC
This documentation file

./simulations/*.DAT
various simulation data files.

2.2 Removal

The program can be removed by simply deleting all its component files and data files. There are no registry entries, nor INI files to be deleted.

If you have unpacked the program to a directory (e.g. ATCSIM2K), and any new simulation files have been placed within that directory or its sub directories, then simply delete the directory and sub-directories.

If you have manually moved the programs and/or data files onto other directories of your own creation, then you must manually search and delete the files. 

3. Starting the Program

Click on the file ATC2K.EXE within Windows File Manager, or Windows Explorer (NOT Internet Explorer).

When the program starts it presents you with a dialogue. Type in your initials and press ENTER. This is for use in a network environment.

When running, the program produces two output files:

nn-sim.log and 

nn-app.log

to help debugging and to trace through the simulation files. 

Your initials replace “nn” in the file name. This facility is to permit the program to run on a network, and to support several users at the same time.

Further control of the program is carried out through the “GO” button, at the top left of screen. This is rather like the START button in Microsoft Windows( 95/98/NT. Click on the button to open a menu, and make your selections.

The menu is context sensitive, and changes its functions according to the current mode of operation. Initially, the menu provides you with choices to:

· Exit the Program.

· Change Configuration settings.

· Start a simulation (with a simulation scenario data file).

· Edit a file (to create/modify a simulation data file).

· View a simulation log file (if there are problems)

· Get information about the current version.

· Call up the on-line help file.

Once a simulation has begun, the menu permits you to

· Terminate the simulation.

· Change Configuration settings.

· Create new, or delete existing, flight plans

· Display the Approach Data Information Window

· Open a cockpit window to show or modify autopilot settings. 

· Open a new Radar Window.

· Call up the on-line help file.

4. Running a Simulation

Select the option ‘Run Simulation’ from the main menu, and then choose a data file from the “file open” dialogue.

The simulation begins with an open radar window. You must manually re-size, reposition, and set up (zoom and offset) the radar window yourself (see The Radar Window, page 21). 

Sector Inbound Lists (see page 23) are generated automatically according to the route definitions in the simulation file. Drag the SILs to the best geographical layout.

A clock, based on current (or defined) time, is shown near the top right of the screen. You can pause/accelerate/reset-to-normal by clicking on the clock and selecting/deselecting the appropriate option.

Each flight in the simulation is randomly allocated time and behaviour characteristics which force it to fly slightly differently every time the simulation is run (e.g. entry time slightly earlier or later, speed XE "speed:simulation:accelerating"  slightly faster or slower). This can be controlled though parameters in the Configurations Settings or in the simulation file (see The [GENERAL] Section, page 36).

A random allocation of wind XE "wind"  is made at the start of the each simulation run. The effect of the wind can be visualised by using the Elastic Vector. An alternative wind, or a default wind, can be set using the Configuration Settings.

5. Operational Concepts

5.1 General Concept

Flights enter, fly through and leave an Air Traffic Control sector. During their passage, they must be issued with a safe ATC Clearance XE "clearance:ATC"  (or a series of clearances if there are conflicts to be solved along the way).

Flights may be flying and visible on the radar, but not yet notified to the sector. 

Flights may be notified to a sector, but not yet visible on radar.

Before a flight enters the sector, it will be notified to the sector controller – in a window (the Sector Inbound List, or SIL). The entry conditions must be checked for conflicts XE "conflicts:checking"  at the sector entry point and re-coordinated, if necessary.

The sector exit conditions must also be determined, and input to the system. Exit clearances may be (re-) input at any time.

Once a flight approaches the sector boundary, it must be “assumed” by the controller, before any clearances may be given. Clearances will be issued in the form of level changes, headings, direct-routes, speed control, holding and ILS vectoring (see ATC Clearance Dialogues on page 11).

The flight must be cleared to reach the XFL before leaving the sector.

When a flight is about to leave the sector, at the sector exit point (or on the ILS), it should be transferred to the next “virtual” sector (or “virtual” Tower).

The radar window is the prime tool for checking and controlling the traffic. There is a Short Term Conflict Alert (STCA), to warn of impending loss of separation, and a Conflict and Risk Display (CARD) which provides advance information for searching out conflicts in the medium term (MTCD – Medium Term Conflict detection).

5.2 Operational Colours

Each flight is shown in appropriate colours, depending on the relevance of the flight to the sector and the relevance of data items of the flight itself.

The colours indicate the status of the flight 

· not relevant to the sector

· notified but not yet assumed by the sector

· assumed by the sector

· transferred to the next sector

The colours change as you take certain actions.

5.3 Controller Inputs 

Flights shown in the various windows, can be accessed to display further data, and to input ATC clearances XE "clearance:ATC" , using any displayed data field.

Control of the flight must be assumed, before tactical clearances can be given. Clearances are in the form of 

· new flight levels or altitudes, 

· speed XE "clearance:speed"  control, 

· headings XE "clearance:heading" , 

· direct routes, 

· holding, 

· ILS 

· and Visual Contact Approaches.

As a reminder of special actions, such as possible conflicts XE "conflicts:remembering" , you may place a “Warning” (or reminder) on any flight, or flights.

When a flight is a certain time away from the sector, it will be notified to the sector. This notification process places an entry into the SIL associated with the entry point (or departure aerodrome) of the sector. If the flight is visible on the radar window, or as a flight data window, then the colour will change. A flight that is notified can receive ATC planning inputs such as coordination of entry conditions, or planned exit conditions. Notified and assumed flights may also be called down from the Flight Plan list-box at the top right of the screen.

The sector exit level must be checked, and a new level input if: 

· there is a conflict XE "conflicts:at exit point"  with another flight exiting over the same point, or

· there is a standard agreed level with the next sector.

6. Overview of the Windows and Dialogues

6.1 Operational Data Display Windows

6.1.1 The Radar Window

This shows the radar-detected position of flights with flight correlated flight plan information, and current controller inputs.

This is the primary control tool.

6.1.2 The Sector Inbound List (SIL)

The sector inbound list, shows the expected sector entry information for flights at various geographical points or areas. SILs may also represent airports with departing traffic. 

SILs are (manually) positioned around the boundaries of the sector.

6.1.3 The Flight Data Messages (FDM)

The Flight Data Message (FDM) window gives all information relevant to a single flight. The FDM corresponds (more or less) to the well-known flight progress strip. 

FDMs are called up when required to obtain supplementary information. They can be called up by clicking on the callsign field, or by using the flight plan pick list on the title bar, when no callsign is available. 

The FDM contains all the known information about a flight. 

6.1.4 The Conflict XE "conflicts:main display - CARD"  and Risk Display (CARD)

The CARD provides advance information on potential conflicts in the medium term. It also provides a starting point for visualising conflict situations, or marking problems for future attention.

6.1.5 The Approach Data window

This is a simple information window showing information relevant to an Approach or TMA sector (wind, QNH etc.).

6.2 Display Manipulation Dialogues

6.2.1 The Initial Window

This window appears only once, at the beginning, when the program starts. It presents you with a simple edit box to type in your initials – then click OK.

This function allows for operation of the program over a network, where the program is resident on a server. When several users are running the program from the same network source, the program needs to create different output file names for each user.

The initials you type in are used to generate different output file names. The output files are used to trace errors in simulation input data and in the operation of the program.

The program writes two files: nn-app.log, and nn-sim.log

where nn are the initials you type in this dialogue.

The nn-app.log file tracks global error situations from the program, and is created when the program is launched. The nn-sim.log tracks errors in the simulation that is running. It is created each time a new simulation is launched. 

When errors are found when compiling a simulation file – they are recorded in the nn‑sim.log file. You can view the errors in the simulation log – select the GO button, then “view simulation log”.

6.2.2 Speed XE "speed:vector length"  Vector Selection Dialogue

This dialogue allows you to choose the length of the leading vectors on the radar label.

The dialogue is called up from the “V” (vector) button at the bottom of the radar window. Select the required vector length by clicking on the appropriate radio button. 

The settings are individual to each radar window.

6.2.3 Video Map Display Dialogue

This dialogue allows you to select the video items for display on the associated radar window. It is called from the “D” (Display) button at the bottom of the radar window.

The dialogue contains a number of check boxes. Select the items you want to display, and de-select those you don’t want displayed; then click on the Apply button. The radar window will be redrawn with the new settings.

You can abandon the input, without applying the changes by clicking on the Cancel button.

Each radar window has its own individual settings.

There are six predefined video items, and ten user definable items (defined in the scenario input data file.

All points defined in the [POINTS] section of the input file, and marked as displayable on the video map, can be displayed with the “POINTS” check box.

All routes defined in the [ROUTES] section of the input file, and marked as displayable segments on the video map, can be displayed with the “ROUTES” check box.

All areas defined in the [AREAS] section of the input file, can be displayed with the “SECTORS” check box.

All lines defined in the [LINES] section of the input file can be displayed with the “LINES” check box.

All text defined in the [TEXT] section of the input file, can be displayed with the “TEXT” check box.

Weather areas defined in the [WEATHER] section of the input file, can be displayed with the “WEATHER” check box.

6.3 ATC Clearance Dialogues

ATC clearances XE "clearance:ATC"  are input to the system via pop up dialogues. Certain display fields are associated with input data. When a field is clicked with the mouse button XE "mouse buttons" , a dialogue is popped up with the appropriate options, associated with that field. See section Data Fields and Input Associations on page 27.

Pop-up dialogues are available for input of 

· Assumption and Transfer of control

· Flight Levels and altitudes,

· Headings XE "clearance:heading" 
· Direct route points, ILS and Visual Contact Approaches

· Speed (Mach number and Knots)

6.4 Miscellaneous Windows 

6.4.1 The Flight Plan Window

The flight plan window allows you to create new flight plans on-line, or to delete flight plans you no longer require.

Click on the Go button, then on the “Flight Plans” selection. This will pop up a the flight pan window, showing all flight plans in the system, sorted alphabetically.

Use the scroll bar to search and display the required flight plan, then the “Delete FPL” button to remove it from the simulation – you will be prompted with a confirm message. On deletion, all trace of the flight will be immediately removed from all windows and lists – it will be gone forever.

Use the “NEW” button to create a flight plan on-line. An empty flight plan will be presented – type in the relevant information in the input fields, or pick from the pick list and click OK (to create a flight plan) or Cancel (to quit the input). 

Note, you can only define flight plans on routes that were previously defined in the scenario file. The flight plan will be added, and the aircraft will begin flying, depending on the route used, the estimate time, and the “RANDOMTIMES” configuration settings.

6.4.2 The Cockpit Window

The cockpit window is provided to enable a flight to be operated independently of the Air Traffic Control system inputs. The prime aim is to be able to make a flight behave differently to what is expected, and to see how the ATC system reacts. 

Choose the flight to be viewed from the pick list at the top of the Window.

The right hand side will show the position, heading, speed (TAS – True Air Speed), and vertical speed of the flight, as well as the ground speed and track‑made-good. If the flight is not yet active this information will represent the first position of the flight, and will remain static.

If the flight is flying, then the dynamic information will update every time there is a new radar scan.

The left side allows you to fly the aircraft (on the autopilot), independently of the ATC ground clearances XE "clearance:ATC" . You can change the transponder (SSR) code, the heading (or next navigation point), the target altitude and the speed (in TAS). Select the new value(s) and click on ‘Set Autopilot’.

Note 1: The cockpit display is not intended as a substitute cockpit as in a Microsoft Flight Simulator. It allows you to see the relevant airborne information for a flight, independent of the ATC information, and to be able to fly an aircraft independently from the ground system, in order to see how the ground system copes if the flight behaves unexpectedly.

Note 2: Future modifications will include the display of Data-Link commands from the ground, and the ability to accept/reject them.

6.4.3 The Configuration Dialogue

6.4.3.1 Overview

This dialogue allows you to define default settings for the simulator. 

The settings are displayed on separate Tab sheets – click on the Tab you require to display the options. The sheets defining different settings are:

· General

· Meteorology

· STCA

· MTCD

· Colours

· Fonts

When you have changed the options, you must click on the OK button at the bottom right of the tab sheet to apply them.

You can click on the IGNORE button at the bottom right of the tab sheet to reset to the previous values.

Default settings can be saved away into a configuration file, which will be used to initialise the program next time it is launched.

Some of the default settings can be over-ridden by options in the scenario input data file.

When you select options, you update the current internal options buffer. If no overrides are found in a simulation scenario file, these values will be used. 

If overriding information is found in the simulation scenario input file, then that data will be used to update the internal options buffer. If another simulation is run, without overriding values, then the current configuration options in the internal buffer are used. Note: the options may have been changed by the previous exercise.

6.4.3.2 The General Options

These general configuration options provide a default value, in case nothing is explicitly described in a simulation exercise data file. 

Radar cycle 
This regulates how often the radar positions are refreshed. It corresponds (more or less) to the rotation rate of a radar antenna. 

Usual values are between 5 seconds (for TMA operations) to 10 seconds (for en-route operations). 

Smaller values increase the simulator processing requirements and can result in sluggish behaviour on a slow machine.

It is used when a simulation starts.



Sector Waning Time:
This governs when new flights will be displayed in the sector inbound lists (SIL). It corresponds to the ACT time in real systems. 

Normally, in real systems this would be around 12-15 minutes. However, for simulation purposes, a value of 8 to 10 minutes is recommended. 

If the value is too high, the sector lists will become very large and cover too much of the screen.

It is used when a simulation starts.



Transition altitude:
This value (expressed in feet) defines the altitude at which climbing flights change from QNH pressure settings to Flight Level (1013.2) presure settings

Its value is very specific to the area being simulated, and is affected by the presence of high ground. 

Often it is around 5000-8000ft.

It is used when a simulation starts.



Estimate Variations
This defines the amount of random variation that will be applied to the estimated entry time of flights entering the system. 

The value is defined in seconds. A zero value switches off the application of random estimates.

The purpose of randomising the entry times is to avoid identical traffic situations for the same exercise.

It is used when a simulation starts.



Speed XE "speed:aircraft performance"  Variations
This defines the amount of random variation that will be applied to the performance of each flight entering the system. 

The value is defined as a percentage. A zero value switches off the application of random performance variations.

The purpose of randomising the flight performance is to avoid identical behaviour for a given aircraft type.

It is used when a simulation starts.



RVSM
This defines whether reduced vertical separation above FL290 is to be used. 

It can be toggled On/Off during an exercise.



6.4.3.3 Meteorology Options

This tab sheet allows you to specify the wind XE "wind"  and pressure settings.

By default the system will use a random wind each time a new simulation is run, unless a specific wind has been defined and saved as default. 

To specify an exact wind, specify the direction from which the wind is blowing, and the speed XE "Wind:speed:defining" , in knots. Click the “Use this value” option, and then click the OK button. If you save this setting (save as default), then this wind will always be used for each new simulation. If you do not save it, then the next simulation will again use a random wind.

Note, clicking the “Use random value” option whilst the simulation is running has no effect.

You can select whether the wind effect is shown in the heading XE "clearance:heading: wind effect"  vector on the radar screen, or not.

A default pressure setting at mean sea level (QNH) can be specified (in hecto Pascals), in case no pressure is defined in the simulation exercise data file. 

Note: this value cannot be changed after a simulation exercise has begun.

When you have selected your values, you must click on the OK button to apply them.

6.4.3.4 STCA Options

The STCA options allow you to define the Short Term Conflict Alert separation used by the simulation.

Different separation values can be defined, and a division level allows you to define how the separation values are applied (above and below the division level).

The separation values are defined in nautical miles, and the division level as a Flight Level.

The division level provides a split so that you may define different separation values to compensate for TMA operations and en-route operations. Usually you will want to specify larger separation values above the division level, for faster aircraft outside the TMA, and smaller values for slower aircraft within the TMA. The division level allows you to define a variable TMA height.

You can select whether the CFL is to be used by the STCA, or not. When the STCA does not know the level to which the flight has been cleared, it assumes a continuous climb or descent.

If this option is switched off, you will have more alerts, particularly for flights that are close together, but climbing and descending, although they may be procedurally separated (by vertical separation) and perfectly safe. 

You may switch the STCA function ON or OFF. When STCA is running it increases the calculations to be carried out by the simulator. On slow machines this may be evident through delayed response times and sluggish performance. If the simulator cannot complete a full SCTA scan during the radar update cycle, it will show red in the STCA light (on the title bar) to indicate system overload.

You must click on the OK button to apply the selections.

STCA is switched off during accelerated operations.

6.4.3.5 MTCD Options

The MTCD options XE "conflicts:setting options"  allow you to define the separation used by the simulation for Medium Term Conflict Detection logic.

You may choose to use separation based on times or distances. A check box allows you to select which method you prefer. You can define the parameters used, either as nautical miles (distance selection) or in minutes (time selection).

You may switch ON or OFF the MTCD function.

If this option is switched off, you will have no alerts in the CARD. If you switch it on during a simulation, it will take several minutes before all conflicts are detected and displayed. 

When MTCD is running it increases the calculations to be carried out by the simulator. On slow machines this may be evident through delayed response times and sluggish performance. If the simulator cannot complete a full MTCD scan during the radar update cycle, it will show red in the MTCD light (on the title bar) to indicate system overload.

You must click on the OK button to apply the selections.

MTCD is switched off during accelerated operations.

6.4.3.6 Colours Options

This option defines 9 default colours for the simulation. Each panel displays the assigned colour, and a text showing the percentage red green and blue colour values (from left to right).

Clicking on the button to the left of each panel allows you to call up a colour dialogue box to specify a new colour. 

When you have defined your colours, click the OK button to apply them. 

You can save the colour settings as the default for each simulation, by clicking on the “Save as default” button.

You can select whether the sector boundaries should be drawn or not. If you check the box, then the boundaries will be drawn in the WINDOW colour.

6.4.3.7 FONTS Options

You can define fonts for three different types of displayed information:

· all windows (SIL, FDM, CARD)

· radar labels, the QDM and heading vectors

· video map text for point names

Each panel displays a sample text of flight plan data, in the defined font.

Click on the panel to open a font definition dialogue, to specify the font characteristics. If you select a font that is not available, the system will choose the nearest matching font – this may not be what you expect. The new font as selected by the system will be displayed in the panel.

You must click on the OK button to apply the settings. Any further simulation will use these fonts.

Fonts cannot be defined whilst a simulation is running.

The default configuration font is MS SANS SERIF size 8. The “Small Fonts” format is very useful. If you do not have small fonts on your system, you can find them in the directory where the ATC2K program has been installed. Install them on your system using the normal Microsoft Windows facilities.

7. Using the mouse

The system uses a three button mouse.

If you only have a 2-button mouse XE "mouse buttons:2-button" , holding down the CTRL Key and, at the same time, pressing the RIGHT button simulates the MIDDLE button.

The allocation of mouse buttons to operational functions is as follows:

BUTTON
FUNCTION


LEFT
ACTION button XE "mouse buttons:action" : to input data



RIGHT
INFORMATION button XE "mouse buttons:information" : to show or remove data 



MIDDLE
WINDOW MANAGEMENT XE "mouse buttons:window management"  button: to move/reposition and resize windows and the radar labels XE "radar:labels" .



8. Managing Windows

8.1.1 Moving Windows

Windows without a title bar can be moved by pressing and holding down the mouse ”window management” XE "mouse buttons:window management"  button (see Using the mouse on page 18). 

The cursor will change to show you are in drag mode. Drag the window to its new position and release the button. This function works on:

· the SIL

· the Flight Data Window

· the Conflict and Risk Display (CARD).

· the radar labels in the radar window.

To move the radar window, it must first be unlocked. It can then be moved using standard MS-Windows® functions (click and drag on the title bar).

8.1.2 Closing Windows

If a window has a close or cancel button, use it (with the standard MS-Windows® left button). 

Other windows without ‘close’ buttons may be closed by clicking the mouse ”information” button XE "mouse buttons:information"  (see Using the mouse on page 18) anywhere in the window, where no data is displayed.

9. Working Techniques

9.1 Inputting Information

ATC instructions are input via menus and dialogues, using the mouse.

The menus and dialogues are called up by clicking with the mouse “action” button XE "mouse buttons:action" , on certain context sensitive fields in 

· the radar label or, 

· the Sector Inbound List or 

· the Flight Data Window or

· the Conflict and Risk Display.

Most input menus, require a single click with the mouse “action” button to select and input the information.

If you do not want to input any data, then:

· click on the CANCEL button of the dialogue (if there is one), or 

· outside the menu area, for a pop-up menu, or

· use the mouse “information” button XE "mouse buttons:information"  to abandon the input (radar vector and QDM).

Menus are context sensitive and may have items ‘greyed-out’ if they are not valid options for the flight at the time they are called up.

Most ATC control instructions are not permitted until you have assumed the flight. If the action on an input field is not permitted, the click will be ignored.

9.2 Displaying Information

There principal windows in which data is displayed: the radar window the Sector Inbound List, and the CARD.

The full flight plan data can be displayed in the Flight Data Window.

The CARD identifies future possible conflicts XE "conflicts:displaying"  and can be used to identify potential solutions in advance of the loss of separation. 

The route to be followed can be displayed as a flight leg on the radar window.

Conflicts can be displayed for a flight on the radar window by using the AFL (mode-C level) and CFL (Cleared Flight Level) fields.

The relative positions of flights can be measured, using the QDM function in the radar window.

10. Operational Window Contents and Functions

10.1 The Radar Window

10.1.1 Basics

Multiple Radar Windows may be opened, and closed. At least one radar window must remain open.

Overlapping radar windows can be moved to the front or back.

The radar window can be locked in position, so that it is not inadvertently moved (see paragraph 10.1.3 on the locking mechanism). When the window is unlocked, it can be moved or resized by standard MS-Windows® methods 

10.1.2 Radar Window controls

There are scroll bars at the bottom and right of each radar window, to give individual scrolling control (offset) of the displayed area of the radar.

There are two buttons at the bottom right of each window, which allow you to change the individual scale of the radar window:

· Z (zoom in) 

· z (zoom out)

Click (repeatedly) to zoom to the scale you want.

The “D” button will bring up a “Display” options dialogue, which allows you to select the videomap items to be displayed 

The “V” button allows you to select variable vector lengths for the speed XE "speed:vectors:setting"  vector on the radar labels XE "radar:labels"  – click to get a pop-up menu of values.

The “M” button will maximise the radar screen to fit the display.

To rearrange the order of radar windows, click directly in the Radar Window, clear of any displayed data, with the “window management” XE "mouse buttons:window management"  button:

Once to move the Radar Window behind all other radar window

Twice to bring it to the front of ALL displayed windows.

10.1.3 Radar Window Locking

The radar window is normally locked XE "radar:window locking"  in position, so that you do not inadvertently move it with the mouse. It must be manually unlocked to move it, and then re-locked after moving.

The locking button is located at the bottom of the radar window, and marked with an “L”. When the button is pushed IN, the window is locked, and cannot be moved or resized. When the button is OUT, the title bar and resizing frame are shown, to allow you to move and resize the window.

10.1.4 Bearing-Distance Information

It is possible to obtain bearing-distance information using the QDM function of the radar window. The QDM is called up by clicking in the radar window with the mouse “action” button XE "mouse buttons:action" . The cursor will change to a cross; you can now drag the mouse around the screen, and a vector line will be drawn, beginning at the clicked point and ending at the mouse. The bearing and distance will be shown at the current mouse position.

To terminate the QDM function, click with the mouse “information” XE "mouse buttons:information"  button. 

If you click again with the mouse “action” button, the “anchor point” of the QDM will change to the current mouse position – you can then drag the mouse around to obtain a new bearing and distance from this new reference location.

10.1.5 The Radar Label (or Data Block in the US of A)

10.1.5.1 Controlling the label position

Flights are shown in the radar window as radar labels XE "radar:labels"  (or data blocks). The initial position of each radar label is set by default, according to the direction of flight, but can be can be moved at any time, using the mouse.

The Radar Label is also an important source for inputting data to the system.

The radar label can be repositioned by clicking on the label with the “window management” XE "mouse buttons:window management"  button. Clicking once rotates the label 45 degrees clockwise, double clicking rotates the label anti-clockwise. 

You can also press and hold on the label with the “window management” button, and then drag the label to a new position. To restore the label to its default position, click once on the label with the 

10.1.5.2 Label Contents

The fields in the label are:

CALLSIGN
The flight identity, correlated from the transponder code. If no correlation exists, then the transponder code is shown.

TYPE
The aircraft type, in ICAO 4-letter code (e.g. A320 is an Airbus 320). 

AFL
this is the Actual Flight Level (Mode-C), or converted to altitude if below the Transition Altitude


100 means FL 100, 


A45 means Altitude 4500ft

XPT
This is the sector exit point, or ILS runway for approach operations. 

GS
This is the radar tracked ground speed XE "speed:groundspeed:showing "  in 10’s of knots. 28 means 275-284 knots. 

CFL
This is the level (or altitude) to which the flight has been cleared, either by the present sector, or the previous sector/centre. 

XFL
this is the sector exit level. It is determined automatically from the ATC procedures (if defined), when the flight is warned to the sector. It can be manually updated at any time. 

ADES
This is the aerodrome of destination, in ICAO 4-letter code. 

HDG
This may be one of several values. By default it is the track of the aircraft, from the radar tracking system. 


Or it may be the heading input by the controller


Or it may be a “direct-to” route point input by the controller. 


The abbreviations “T” for track, “H” for heading  XE "clearance:heading:display" distinguish between track and heading. 


A route point is displayed with its name. If a route point is displayed in the alert colour (usually red), it indicates that the route point is not on the original flight plan. If it is displayed in the “hilight” colour, it indicates the aircraft is holding at that point. 

SPD
This shows the radar tracked ground speed XE "speed:groundspeed:showing" , or the input speed if the controller has assigned a speed XE "speed:input:showing"  restriction. The abbreviations “G” and “S” distinguish between ground speed and assigned speed. 

Note 
that the simulation uses True Air Speed (TAS) for the assigned speeds. This is a deficiency that will be corrected in a future release. 

10.1.5.3 Label Contents Display rules

Not all the information is displayed in the label, all the time. This is to conserve valuable display area, and to keep the display as uncluttered as possible. Label overlap is a major problem, and large labels XE "radar:labels"  make life more difficult.

All the data in the label is displayed whenever the flight is selected

When the label is not selected, the following rules apply:

The aircraft type and aerodrome of destination are not shown.

The CFL-XFL line will be displayed, if the either the CFL or the XFL is different to the AFL. The CFL value will not be displayed if it is equal to the AFL. The XFL value is not displayed if it is equal to the CFL.

The last line (heading and speed), are only shown if specific clearances XE "clearance:heading:showing"   XE "clearance:speed:showing" have been input. When those clearances are removed (explicitly) or no longer apply (implicitly), the line will not be displayed. Only the fields applicable to the input clearances are shown.

If the CFL-XFL line is not displayed, and the HDG-SPD line is displayed, it will be moved up to replace the CFL-XFL line.

In essence, if you see information displayed, it is because the flight has not yet achieved its final clearance – there is “outstanding” activity for the controller. The minimum display is a two-line label showing the flight at its cleared level, and the sector exit point, and ground speed (10s of knots).

10.2 Sector Inbound List (SIL)

Flight data is placed in the SIL, approximately 10 minutes (system parameter WARN= , definable in simulation data files) before the flight enters the sector.

Each SIL has a title bar with the name of the entry point (or aerodrome, or departure runway). 

The flight data shown, for each flight, are:

· The Estimated time over the SIL point (in minutes) 

· The flight identity

· The expected entry level (as defined/coordinated by the previous sector/centre)

· The exit point of the present sector (XPT)

· The planned exit flight level of the present sector (XFL)

The entry level conditions of a flight can be changed with the previous sector – see Coordinating with the Previous Unit on page 29.

10.3 The Flight Data Window

The left part of the FDM is the same as the radar label (data block). Additional information about the flight is contained in the rest of this window. The data is:

· The aerodromes of departure and destination (in ICAO 4-letter codes)

· The requested Flight level from the flight plan

· The assigned SSR transponder code.

· The radio callsign (if available) 

· The sequence of route points of the flight, and the estimated times over those points. 

The data location is:

· Line 1: the requested flight level, the SSR code, and the company radio‑call‑sign in plain text

· Line-2:  the aircraft type, departure and destination aerodromes

· Line-3:  the sequence of route points

· Line-4: the times over those route points.

The data in the Flight Data Window is also dynamic. Whilst it is on display, it always shows the latest controller inputs or system monitored values. If the flight overflies navigation points, then the route point display is automatically updated. If a flight trajectory is recalculated, the estimates are updated

If no radar return has been located for this flight, by the tracking system, the AFL, track and ground speed values will show 000.

The Flight Data Window may be called up by clicking the mouse ”information” button XE "mouse buttons:information"  (see Using the mouse on page 18) on the call sign, wherever the call sign appears.

10.4 Conflict and Risk Display (CARD)

The display XE "conflicts:displaying"  of conflicts is made in the CARD window. It is organised in time order, with the earliest conflict at the bottom. Each line shows

· the time at which separation is predicted to be lost 

· the identity of the two flights involved, 

· the problem type (CONFLICT, RISK, or TRACK)

· a unique conflict number.

You may filter the types of problems displayed by using the filter buttons at the top of the window.

Problems, which will occur within the next 5 minutes, are shown with the sector background colour. Problems occurring later are shown with the standard window background colour. This helps to distinguish the most immediate problems.

The call signs of each flight behave in the same way as all other call signs, You can click on them with either the mouse Action or Information buttons.

The time and conflict XE "conflicts:dispaying:flight legs"  number fields provide the ability to display/remove the flight legs of the pair of flights (mouse “information” button) or place/remove a warning on the pair of flights (mouse “action” button).

Note: This display list mechanism is not considered the best way to present the information, but has been requested for some new ATC systems. It therefore permits the appreciation of the ease (or difficulty) in extracting and using the displayed information.

When a flight is selected, all rows in which the flight appears will be highlighted.

Moving the mouse over a call sign will select the flight.

10.5 Pop-Up Dialogues for Data Input

10.5.1 The Callsign Pop-Up Dialogue

This allows you to 

· Assume control of a flight, before you can issue “control” instructions

· Transfer a flight to the next controller when you have finished with it

· Place (or remove) a warning on the flight, to remind you of potential problems 

This dialogue is available from the callsign field.

10.5.2 The Flight Level Pop-Up Dialogue

This allows you to insert a new cleared level or a new planned sector exit level.

The levels shown are determined from the current level and direction of flight. If you want to insert a level that is in the opposite direction series, click on the East/West button, to change the levels available.

If RVSM is switched ON, then the levels are presented in even and odd series for west- and eastbound directions respectively. Above FL290, all levels are displayed, even if the flight is non-RVSM compliant.

If RVSM is switched OFF, then the standard semi-circular levels are displayed. Above FL290 the levels are shown at 2000ft intervals. 

At and below the transition altitude, values are shown preceded by an “A” – indicating altitude, not flight level.

The dialogue is available from the CFL and XFL fields. The level selected applies either to the CFL or XFL, depending on where it was selected. 

10.5.3 The Route Pop-Up Dialogue

This dialogue allows you to input a “direct” to a point further down the flight’s route. Just click on the point required.

You may also indicate that the flight must hold at that point – first click the HOLD check box, then click on the desired route point. Note: the flight will go directly to the point and take up the hold. If you wish the flight to follow the route before taking up the hold, delay the input until the holding point is the next route point of the flight. 

The dialogue is available from the XPT field.

10.5.4 The Speed XE "clearance:speed:input dialogue"  Pop-Up Dialogue

This dialogue allows you to input a speed restriction. The restriction can be selected in knots or Mach number. 

When the dialogue is displayed, it defaults to Mach number above FL250, and knots below FL250. Click on the Knots/Mach button to switch the display to the other values.

To remove a speed restriction, click the “Clear Speed” button at the top of the dialogue.

Note that the input speeds are given (or translated) in True Air Speed (TAS). This is not realistic as pilots fly Indicated Air Speed (IAS), or Mach number. This feature will be corrected in a later release.

The speed dialogue is available from the SPD field.

10.5.5 The Elastic Vector Dialogue

This is not strictly a dialogue, in the usual sense of the word. It does however allow you to input a heading by using the mouse to point at the direction and place you want the flight to go.

When the vector appears, drag it around with the mouse. You can insert the heading XE "clearance:heading:input"  by using the mouse “action” button, or abandon the input by clicking with the mouse “information” button.

The vector shows the heading XE "clearance:heading:vector"  you will assign. The actual track that the flight will achieve (because of the wind) is shown as a thicker line. Drag the mouse until the end of the thick line reaches the point you want the flight to go to, then read off the required heading. 

As you drag the mouse around, the system takes into account the turning circle of the flight. You can give a turn of more than 180 degrees by dragging the mouse in a circle in the direction of turn you require. 

If you drag the vector over a point, the point name will be highlighted in place of the heading XE "clearance:heading:direct to point"  value. This will input a “direct” to the selected point. The point does not need to be on the flight’s route. If not it will be highlighted in the alert colour in the label, after it is input. 

The vector dialogue is only available from the track field in the radar label (you have to be able to see the flight to give a heading!).

(Note: for clearances XE "clearance:heading:leaving hold"  to leave a holding pattern “e.g. leave hold, heading ….”, particularly in TMA work, you still have to do this through the simulation radar label, even though a radar label might not be available in real ATC conditions, due to garbling!).

11. Control Methods and Windows

11.1 Data Fields and Input Associations XE "mouse:sensitive fields" 
Data Field
BUTTON
OPERATION
Result



AFL

(mode-C)
Information
single click
Displays the flight legs of all flights which are in CONFLICT with a flight.



Call sign
Information
single click
Displays the Flight Data Window for a flight.



Call sign
Action
single click
Brings up the Assume/transfer/warning menu for a flight.



CFL
Action
single click
Brings up the cleared level input-window for a flight.



CFL
Action
double click
Inputs the present XFL as CFL for a flight.



CFL
Information
single click
Displays the flight legs of all flights which are in CONFLICT or RISK with a flight



XFL
Action
single click
Brings up the planned sector exit level input-window for a flight.



Spd
Action
single click
Brings up the ATC speed limit input-window for a flight.



hdg
Action
single click
Brings up the elastic vector to input a heading or “direct-to-point” for a flight.



XPT
Information
single click
Displays On/Off the flight leg (planned route of flight through the sector) for a flight.



XPT
Action
single click
Brings up a list of route points, from which to choose a “short-cut”, or “direct-to” for a flight.



Conflict Number

(in Conflict Display)
Action
single click
Places a WARNING on the two flights in conflict. If a warning is already on both flights, it removes the warning from them both. It acts like a toggle - click once to place the warnings, click again to remove them.



Conflict Number

(in Conflict Display)
Information
single click
Displays the flight legs of the two flights in conflict. If either of the flights already has a flight leg displayed, it removes all flight legs (of all flights). It acts like a toggle - click once to see the flight legs, click again to remove them.



Conflict time

(in CARD)
Information and Action
single click
For the moment, behaves the same as the Conflict number (in CARD)



11.2 Using the Sector Inbound List (SIL)

A Sector Inbound List is a window, associated with an entry point on a route. SILs can also be associated with aerodromes for departure flights.

Flight Data is placed in the SIL, approximately 10 minutes (system parameter definable in simulation data files) before the flight enters the sector.

Keep an eye on these windows to be aware of the traffic due to enter the sector. 

If traffic is in conflict XE "conflicts:coordinating entry"  at the entry point, the entry level can be coordinated with the previous sector (see Coordinating with the Previous Unit on page 29).

11.3 Using the Radar Window

Use the radar window to see the present positions of the aircraft. The speed vector on the radar label (adjustable via dialogue) can show the expected positions in the future (e.g. in 1 minute). 

11.4 Using the Conflict Detection Tools

There are two tools to assist in Conflict Detection XE "conflicts:tools" :

STCA

Short Term Conflict Alert
A safety net to advise of imminent loss of separation

MTCD

Medium Term Conflict Detection
Assistance to detecting and resolving conflicts in the medium term

Both these tools operate continuously, in the background. You do not have to initiate any specific action to use them. 

The results of STCA are shown by changing the call sign of the flights concerned to red (or the simulation-defined colour). Thus, wherever a call sign appears, (e.g. in a Sector inbound List, Flight Data Window, radar label), you will be alerted if the system thinks the flights will shortly lose radar separation.

The results of MTCD are shown in a special Conflict Detection window (the CARD). You may switch off the display of Conflicts, Risks and Tracks, if you don’t want to see the information.

The clearances XE "clearance:STCA, MTCD"  you input to the system are used by both STCA and MTCD to predict the possible conflicts. Also, the system monitors the progress of each flight and regularly updates the internal trajectory, based on current information. This means that MTCD is always using the latest ATC clearance and up to date trajectory information.

The processing of flight trajectories in MTCD is a background task, and takes some time. It is possible that the conflict detection may lag behind the present positions of the flights, by up to a minute. However, as MTCD is useful for 5-15 minutes ahead, this should not be a problem – STCA ensures the monitoring for the next 2 minutes. 

The STCA and MTCD functionality can be configured with the Configuration Options.

11.5 Coordinating with the Previous Unit

Before a flight enters the sector, you can co-ordinate new entry level conditions. 

Use the mouse “action” button on the CFL (Cleared Flight Level) field, when the flight is notified to the sector, to select and propose a new entry level. This will change the CFL to ‘co-ordinated’, and send a “message” to the previous sector.

After a random time, the preceding sector will accept the change – you will see this when the co-ordinated colour reverts to ‘notified’ colour. The preceding sector will clear the flight to the new coordinated entry level. 

(Note: if you do this very late, just before the flight enters the sector, the flight may not have time to reach the new level.)

The CFL field is available in the Sector Inbound List, the radar label and the Flight Data Window.

12. Operational tips and techniques

Use the mouse to pick out and select information. By moving the mouse over the radar label, you can isolate information that may otherwise be unreadable, due to label overlap. Note that the label, the aircraft symbol and track history are all picked out in the highlight colour.

If you need to know the aircraft type, or its destination, just move the mouse over the label – the extra information will be instantly displayed.

Moving a mouse over the flight identity (wherever you see it) will highlight that flight in all windows where it appears. This can be useful to pick out information for that flight in other windows. For instance, moving the flight over a flight in the SIL will also pick out where that flight is on the radar (if visible). Also it will pick out all the conflicts for that flight in the CARD.

Moving the mouse successively over two conflicting XE "conflicts:tips"  flights in the CARD will successively pick out the two flights in the radar display, and in the SIL, so you can see from where they are coming.

Clicking on the conflict number in the CARD with the mouse “information” button, will display the tracks of the two conflicting flights so you can see where the problem will occur.

If you move the mouse over a flight in the SIL, and nothing is picked out in the CARD, then you don’t have any conflicts for this flight.

If you are unsure whether it is safe to re-clear a flight to another level, move the mouse over the radar label, and look in the CARD – any potential conflicts will be highlighted. Also, click with the mouse “information” button on the CFL, and all the tracks of conflicting aircraft will be shown, either in alert or risk colour, depending on the conflict type.

Maybe you are not sure whether the current clearance XE "clearance:current safe"  is safe? Move the mouse over the label, and look at the CARD – anything highlighted? Is it in alert colour? Also, you can click on the AFL with the mouse information button – the tracks of all currently conflicting flights will be shown in alert colour. 

If you select a flight to make an input, be sure that the selected flight is the right flight (look at the callsign and the connected radar symbol). In busy traffic situations you might pick the wrong label due to overlap problems.

If you se a conflict in the CARD, but don’t want to deal with it now (the situation might change), try putting a warning on the pair of flights, so you don’t forget them.

The QDM feature can be used to measure distances between aircraft, and to determine how close they may get. For instance, anchor the QDM at the expected conflict point between two flights and measure the distance-to-go for each flight from its present position to the crossing point. Look also at the ground speeds of each flight. If there is less than 5 or 6 miles difference and the one that is further away is faster, then you have a problem. The greater the speed difference, the greater the distance needed at the crossing point.

Use the speed vectors on the radar symbols to estimate the future positions of each flight. You can select different lengths for the speed vector. Try opening a second radar window and setting the speed vectors to 3 minutes. You can then easily switch back and forth between the two radar windows with the mouse “window management” button, to check how a situation is developing.

13. Air Traffic Control Separation Rules

13.1 Overview

This is not a complete description of ATC separation standards, just a brief “lay‑mans” introduction on how ATC separations are applied. 

The separation standards used to keep aircraft safe have been defined by ICAO and are generally used around the world, with minor variations depending on circumstances. The separation standards were defined many years ago and have not changed very much over the years. 

This simulation applies two basic standards – radar and vertical separation, and supports the impending reduction of reduced vertical separation above FL290 (known as RVSM), as a selectable option.

13.2 ICAO Standards

ICAO defines two types of separation – horizontal and vertical (if we exclude separation by visual reference). The horizontal separation is subdivided into two sub categories – longitudinal and lateral. 

The longitudinal separation is based on times and calculated distances. Lateral separation (simply put) consists of being certain aircraft are in different locations, by some reference means. 

Because of innate inaccuracies, in the past,  of establishing an aircraft’s true position the separations tend to be large – e.g. 10 minutes between flights at the same level.

In order to move more traffic more efficiently, the longitudinal and lateral (or “procedural”) separations have been replaced by radar separation. 

Radar separation is an application of lateral separation, whereby the position of a flight can be established more precisely and presented on a dynamic display; the flights may be kept a minimum distance apart by issuing heading instructions (vectors) to the pilots.

13.3 Application of Rules in this simulation 

In this simulation aircraft must be separated vertically, or horizontally by radar.

Vertical separation is 1000ft between aircraft at FL290 and below, and 2000ft at FL290 and above.

Radar separation is 5 nautical miles. Within TMAs, the separation may be 3 nautical miles. This simulation uses the simple mechanism of “below FL100” to represent a TMA and 3 n.m. separation. 

Aircraft must be radar identified before they can be vectored. This simulation supports automatic radar identification of flights through the use of unique transponder (SSR) codes. However, aircraft must be on the frequency to issue instructions. Sound is not supported in this simulation. Instead, you must “assume” the aircraft before giving instructions – this corresponds to the first call on frequency, in real ATC.

13.4 RVSM

Reduced Vertical Separation Minima only applies above FL290, and when RVSM is selected ON. Two flights which are RVSM equipped will be separated even if they only have 1000ft between them. RVSM and non RVSM, and two non-RVSM flights must still have 2000ft.

The STCA, and the MTCD both apply this separation mechanism, when RVSM is switched ON.

14. Scenario Building

14.1 Introduction

14.1.1 What is a Simulation Scenario File

A scenario file is a file containing the information that defines an ATC sector, and the traffic to be controlled. 

The information is in simple line-based text format, and can be created/modified by most standard editors such as MS-Windows® Notepad (and EDIT for DOS). You may also use a Word Processor, such as Word or WordPerfect®, however you should save the file as a “text only” file without the formatting options (see the “options”, usually under ‘save as’ in the Word Processor).

The format of scenario files has undergone a number of changes, as new functions have been added to releases of this simulator. Backward compatibility with previous versions has generally been maintained – however new features are only available with the new format descriptions. Old formats are no longer described in this document.

14.1.2 How to Build a Simulation File

You build a simulation file using a text editor. You have to specify data to describe the sector area, the points and routes to be followed, and the flights to be simulated. It is recommended you copy an existing file that works, rename it, and then modify the data contents. You can, of course, start from scratch with a new blank file.

14.1.3 File Contents

The file contains all the data and parameters necessary to run the simulation. A few of the parameters can be changed during the simulation. Some of the values need not be specified as there are system default settings.

The contents of the file allow you to define:

· Shapes to display the sector and other areas of interest (e.g. danger areas),

· The flights which will appear in the simulation,

· The routes which the flights will follow,

· The points which define the routes,

· Airport, runway and ILS information,

· The aircraft performance characteristics,

· Which Sector Inbound List flights will appear in, when they enter the sector,

· Optional colours for the different elements on the display,

· General parameters that define how the simulation will be carried out.

· Map and text information for display on the radar window.

· Weather areas.

The file can contain comments. The semi-colon (;) is used to start a comment. All text following the semi-colon (;) up to the end of the line is ignored. Comments may appear anywhere, except within a single field value.

e.g.

;  this is a comment line

100  ; this comment defines the purpose of the preceding value

Comments can also be grouped into a [COMMENTS] section).

14.1.4 Formats

14.1.4.1 General Formats

Values are normally a continuous sequence of characters. Values are separated by blanks. If you need a character string with an embedded blank, you can do so by surrounding the complete text in any of the following pairs of characters: 

· “Double quotes” 

· ‘Single quotes’

· (round open/close brackets), 

· [square open/close brackets], 

· {curly open/close brackets }

· <Left and right pointing arrow heads>

· /the ‘slash’ character (e.g. this is a single field)/

14.1.4.2 Colour Formats

Colour formats are defined by a character string that gives the Red, Green and Blue values, in percentages. The format is 11 characters: RRR.GGG.BBB.

Where RRR, GGG and BBB are 3-digit values between 000 and 100, and are separated by a dot.

The character string “DEFAULT” may sometimes be used in place of these colour values, in order to use the default simulator colours.

14.1.4.3 Latitude Longitude Formats

Latitude and longitude are specified in full format of degrees minutes and seconds

Latitude - 
ddmmssN or ddmmssS

Longtitude - 
dddmmssE or dddmmssW

Where 
dd and ddd are degrees in 2 or three digits, with leading zeros,


mm is minutes in 2 digits, with leading zeros,


ss is seconds in 2 digits, with leading zeros.

14.1.4.4 Bearing Distance Formats

In some descriptions it is possible to use bearing-distance formats. A bearing-distance is specified by a 7-11 character string. The right hand six characters define the bearing (000-360), and the distance (001-999). The variable number of characters (from 1 to 5) at the beginning define the point name.

e.g. BPK210030
CLACT0600990

14.1.4.5 Coordinates

A coordinate is one of:

· Point name

· Bearing-Distance

· Latitude-Longitude

14.2 File Layout

14.2.1 General Concept

The data in the file is organised into sections. Each section has a header marker, followed by the relevant data. Usually data for an item is grouped together and contained on a single line.

Each section consists of a header name, enclosed in square brackets, e.g. [POINTS].

Headers can appear in any order, except for [GENERAL] which must appear and must be the first section header.

The same section header can be specified several times in separate places, i.e. split into several parts and restarted later. The new data will be appended to the data of the previously defined section of the same name.

e.g. 

[POINTS]

……….

………

[ROUTES]

…………..

…………..

; resume point definition

[POINTS] 

…………..

…………..

Comments are permitted – use the “;” (semi-colon) to begin a comment. All data following the semi-colon to the end of the line is ignored. 

Comments can be grouped into a [COMMENTS] section. All data in such as section is ignored. Comments within a [COMMENTS] section do not need the semi-colon.

Blank lines are permitted (they are ignored).

……………

The section headers are:

[GENERAL]
to define general simulation values



[COLOURS]
to define colours (optional)



[POINTS]
to define the point data



[ROUTES]
to define the route data



[AIRCRAFT]
to define aircraft types and performance data



[AREAS]
to define the display of sectors and other areas of interest



[FLIGHTS]
to define flight plan data



[AIRPORTS]"
to define airport positions, runways and ILS details



[PROCEDURES]
to define operational procedures for leaving the sector



[TEXT]
to define plain text which can be displayed on the video map



[LINES]
to define lines which can be displayed on the video map



[WEATHER]
to define dynamic weather areas



[COMMENTS]
To define any text as comment, to be ignored by the system

The purpose of each section is described at the beginning of the section details below.

14.2.2 The [GENERAL] Section

14.2.2.1 Purpose

General Parameters control how certain events in the simulation will be treated. 

The General section must be the first section defined in the input file - only blank lines or comments may precede it.

14.2.2.2 Format

The general section consists of keywords followed by values. The keywords may appear in any order. There must be at least one space between the keyword and the value.

All keywords are optional, the system will use the current defaults if no keyword is supplied.

Keywords are:

START=  HH:MM

the clock setting when the simulation starts (HH is hours , MM is minutes). The default is to use the present time.

CENTRE=  latitude longitude

The system centre defines the centre point of the radar display. It is optional, and is described using standard latitude and longitude values. The default is to use the calculated mid point of the most extreme North/South East/West co-ordinates. 

REFRESH=  value

This defines how often the radar picture is updated., It is expressed in seconds (usual value between 5 and 10). If it is omitted, the system uses the user defined configuration default, or an internal defined value. 

WARN= value

The time when flights are “warned” to the sector. This corresponds to the time when an ACT message would be received from the previous ATC unit. The value is expressed in minutes. It should provide enough time for you to take note of the flight and plan your actions, whilst not overloading the display with unnecessary information.

If it is omitted, the system uses the user defined configuration default, or an internal defined value. Usual value is 8-15 minutes.

MAGVAR= value

The magnetic variation of the region where the sector is located. It is expressed in degrees East (e.g. 05E) or West (e.g. 12W). 

The default is no magnetic variation.

RANDOMTIMES= value

Defines how random the entry times into the sector will be. Values allowed are between 0 and 300 (seconds). A value of 0 effectively switches off the random entry, so that flights always enter at the same time, each time the exercise is run.

RANDOMPERFORMANCE= value

Defines how variable the aircraft performance will be. Values are specified in percentages, and are between 0 and 10 (percent). A value of 0 effectively switches off the random variation, so that all aircraft of the same type always fly with the same performance each time the exercise is run.

RVSM= value

Yes or No. This switches on or off the Reduced Vertical Separation Minima function. If not specified, the current configuration default is used.

QNH= value

Specifies the QNH setting in Hecto Pascals. If not specified, the current configuration setting is used.

TRANSITIONALT= value

Specifies the transition altitude, in feet. If not specified, the current configuration setting is used.

14.2.2.3 Example

[GENERAL]

Warn= 5 
; Display data in the SIL, 5 minutes before the flight reaches the Sector boundary point

START=  12:15
; set the simulation clock to 12:15 when the simulation starts 

; use default for all other values.

14.2.3 The [COLOURS] Section 

14.2.3.1 Purpose

To allow you to define the colours used for display elements in the simulation. 

Usually you will want to set up and use default colours, using the Configuration Options. However, for some simulations you may wish to override the default settings with specific settings. For example, you can create several simulations, each with it’s own colours settings, and then compare them to see which you prefer. Also, you may wish to set up a monochrome simulation, to see what benefits the use of colour can bring to your perception of the of the traffic situation.

The section header may appear anywhere, except as the first section.

14.2.3.2 Format

The section consists of a series of optional keywords, in any order. Each keyword must be followed by a colour definition, on the same line, giving the Red, Green and Blue (RGB) components of the colour.

All keywords are optional, the system will use the current default configuration colours if no keyword is supplied. The keywords are :

WINDOW
background colour of all windows, including the non-sector background of the radar window

SECTOR
default colour of sector background of the radar window

VIDEOMAP 
default colour of all route lines and point names in the radar window video map

PENDING
colour of flights “warned” to the sector (i.e. in the Sector Inbound List, but not yet “assumed”). 

ASSUMED
colour of flights that have been “assumed” but not yet transferred.

TRANSFERRED 
colour of flights that have been transferred.

HILIGHT 
background colour of radar label and field information that has been selected or is significant. This includes “warnings” placed on flights, “holding” flights, and selected flights.

RISK 
background colour to identify information concerning flights in a risk situation. This includes the conflict number and the flight leg. 

CONFLICT 
background colour to identify information concerning flights in a conflict situation. This includes the conflict number, flight leg, STCA. It is also used to highlight direct clearances XE "clearance:colour:conflict"  to points not on the aircraft route. 

14.2.3.3 Example

[COLOURS]

SECTOR  050.050.050
; set the sector area to grey (50% 50% 50%).

VIDEOMAP 075.090.075
; set the video map route lines to a pale greenish grey

; all other values are defaulted to current configuration values

14.2.4 The [POINTS] Section

14.2.4.1 Purpose

The aircraft navigate along routes, these routes are defined by a series of points. 

This section defines the points used in the simulation. Points may be given attributes to show how they will appear in the various windows.

Any point may be described, even if it is not on a route.

Points may be described which are navigation points (transmitters), way-points, RNAV points, or internal system points. Internal system points often describe locations where aircraft may turn, or where routes may join, or where there are radial intersections to be adhered to etc.

The section header may appear anywhere, except as the first section.

14.2.4.2 Format

The section consists of a series of lines, each line describes a single point.

Each point is defined by

· The full point name (up to 5 characters). This must be unique.

· An alternative display name (up to 5 characters) which will be shown on the map and in the data displays.

· The latitude and longitude.

· A code letter describing how the point will be displayed

· D
Display on radar video map and in flight data information (= F+M)

· F

Display only in flight data information, and not on map

· M
Display only on map and not in flight data information

· N

Do not display anywhere

· A code letter indicating whether the point is a point or an aerodrome

· P

a navigation point, way point

· A

An aerodrome

· I

an internal system point 

· An orientation indicator to show where the text appears on the video map relative to the point:

· N
Above the point

· NE
Above right of the point

· E
Right of the point

· SE
Below and right of the point

· S
 Below the point

· SW 
below and left of the point

· W 
left of the point

· NW 
above and left of the point

· An optional MAPS= keyword 

14.2.4.3 Example

[POINTS]

BRAIN BRA 514100N 0004100E M P NE 

; a way point displayed only on the map (the name appears above and right of the point), but is not displayed in flight data

CLN CLN 515000N 0010800E D P N 

; a VOR displayed on the map (the name appears above the point) and in flight data, 

14.2.5 The ROUTES Section

14.2.5.1 Purpose

This section describes the routes to be followed by the flights. A route is a series of points (described in the POINTS section). 

Each flight must know where it is going, and ATC must know what its intentions are in order to determine conflicts and provide separation. The route provides a description for the automatic pilot to follow, and to display on the radar screen, with a flight leg. 

The routes can be dynamically updated by controller inputs during the simulation.

The section header may appear anywhere, except as the first section.

14.2.5.2 Format

The section consists of a series of lines, each line represents a single route.

Each route consists of:

· A name (up to 20 characters) 

· A series of route points. Each point in the route must be defined in the [POINTS] section (unless it is a runway name).

· An optional MAPS= keyword

The route description also defines the Sector Entry point and the Sector Exit point. These entry/exit markers define the bounds of the simulated sector’s responsibility for each particular route.

The sector entry co-ordination point is defined by a placing an “/S” after the point name (e.g. BRUNO/S).

Defining a sector entry point also indicates that flights on this route should be placed in the Sector Inbound List named by the point. 

If no sector entry point is defined the simulation assumes the first route point is the sector entry.

The sector exit co-ordination point is defined by a placing an “/X” after the point name (e.g. REDFA/X).

If no sector exit point is defined the simulation assumes the last route point is the sector exit. 

The sector exit point is displayed in the radar label and the Flight Data Message.

See also the description on defining departure and arrivals (page 50).

14.2.5.3 Example:

[ROUTES]

UA37-S 
SPRAT GABAD/S LOGAN TANGY DETLN 

; Airway UA37 in southbound direction via the defined points

; sector coordination entry point is GABAD , the default sector exit is DETLN

; each flight using this route will be placed in the GABAD SIL, at the appropriate sector warning time before entry.

ROUTE-2
FREDY WILLY JONNY JUMBO/X BOBBY 

14.2.6 The [AIRPORTS] Section

14.2.6.1 Purpose

The Airports section allows you to define the information about an airport, including the height, runways, and ILS approach heights.

The section header may appear anywhere, except as the first section.

14.2.6.2 Contents

The section consists of a series of named airports. 

Each airport is defined on a single line, followed by one or several Runway definitions. 

Each airport is followed by one or more runways; each runway is defined entirely on a single line.

Each new airport is defined on a new line, and contains:

· The ICAO identity of the airport (e.g. EGLL, KJFK), 

· followed by the height of the airport, in feet (e.g. 1200 for 1200 feet.).

Each runway line contains the following information:

· The runway name. This is a 2 digit value (representing the runway heading XE "runway:heading"  in 10s of degrees), optionally followed by a single letter (usually L, R, or C) to distinguish parallel runways (e.g. 25, 27L, 04R, 22C) 

· the latitude/longitude co-ordinates of the runway centre, 

· the length of the runway The runway length may be specified in feet or metres (e.g 6500ft or 2300m)

· the ILS approach altitude (Note: Altitude = above Mean sea level, not height = above ground)

14.2.6.3 Example 

; Copenhagen Airport 

EKCH  35


;EKCH is the ICAO designator, and the airport height is 35ft

; Runway 22 Left , located at .., 9500 feet in length, with an ILS approach altitude of 3000ft,.

22L  553700N   0124000E 9500FT 3000

; Runway 04 Right , located the same as 22L, 3000 metres in length, with an ILS approach altitude of 3500ft 

04R  553700N 0124000E  3000M 3500

14.2.7 The [AREAS] section

14.2.7.1 Purpose

Areas are colour filled polygons for the video map. The regions are only for display, and are not used by the flight data processing

Multiple areas may be defined (e.g. to represent one or more sectors, danger areas, restricted areas, areas of different flight level restrictions, high terrain etc.).

You may define as many coloured areas as you want. Usually, you will want to describe, at least, the sector shape.

The section header may appear anywhere, except as the first section.

14.2.7.2 Format

The section consists of a series of named areas. Each area is defined by a name, colour descriptions and boundary co-ordinates. The co-ordinates must form a closed figure (i.e. the last co-ordinate must be the same as the first co-ordinate). An area definition may be spread over more than one line.

Each Area definition consists of 

· a unique name (minimum 6 characters, up to 20 characters),

· the area fill colour,

· the area ‘edge’ colour. 

· An optional MAPS= keyword

· A series of locations defining the boundary extremities. The last value must be the same as the first value, to close the figure. The values may be any combination of point names, bearing-distance from points, and latitude-longitude pairs.

The colour values may be standard RGB colour values, or the word DEFAULT. If DEFAULT is used, then the colour will be taken from the current configuration settings.

You may use a predefined bitmap as the background for area, instead of using colours. To do this, replace the colour values with the word BITMAP. The program will search for a bitmap file with the name of the area; note the BMP files must reside in the same directory as the program.

You can create your own BMP backgrounds using a BITMAP editor (such as Paint). The bitmap name (without the .bmp extension) should be used as the area name in the input file.

14.2.7.3 Example

SECTOR  
; name of the area

025.060.025
; exact colour fill 

DEFAULT
; use default colour for the boundary edges

; now list the vertices forming the area

5500N 00400E
; first point

5400N 00400E
; more points

……… etc. 

5400N 00300W

5500N 00300W
; close the figure

MOUNTAIN
; a second area 


080.080.090
; colour it snowy

050.050.051
; with grey borders

3500N 01400E
; first point

3400N 01400E
; more points

……… etc. 

3400N 001300E

3500N 001400E
; close the figure

See Scenario Creation - Hints and Tips on page 50 for further information.

14.2.8 The [AIRCRAFT] Section

14.2.8.1 Purpose

The behaviour of the aircraft in the simulation is defined by the aircraft performance data. This section allows you to define that behaviour. 

Aircraft behaviour normally varies with the type of aircraft. However, it can also depend on the weather (usually temperature), colder weather permitting better climb rates. Even within the same aircraft type the performance can vary according to the weight (the segment distance and fuel load), and company policy. A long distance Boeing 747, filled to the gunwales with fuel and passengers, will normally climb slower than a Boeing 747 on a relatively short hop.

This section allows you to define the types of aircraft used in the simulation, each with its own performance characteristics. It is also possible to define sub-classes of aircraft types with slightly different characteristics.

The section header may appear anywhere, except as the first section.

14.2.8.2 Contents

The section consists of a series of aircraft and their performance characteristics, each line represents a single aircraft type.

Each line defines and aircraft type, and consists of

· A character string (up to 6 characters) identifying the aircraft type, in ICAO 4‑letter code format (e.g. B734)

· Normal maximum cruise Flight Level

· Maximum True Air Speed (knots) at the normal maximum Cruise level

· Minimum True Air Speed (knots) at the ground (Take-off and Threshold speed)

· Maximum rate of climb in feet/minute (i.e. near the ground)

· Minimum rate of climb in feet/minute (i.e. near the cruise level)

· Maximum rate of descent in feet/minute (i.e. the cruise level)

· Minimum rate of descent in feet/minute  (i.e. near the ground)

The aircraft type is normally defined with the ICAO format. However it is possible to define different performance characteristics for the same aircraft type, by using a sub-class. The last 2 characters of the type name (5th and 6th characters) are used to define a “sub-class”. 

The first 4 characters of the aircraft name are used to display the aircraft type in the display windows.

See the Scenario Creation - Hints and Tips on page 50 to define different behaviour characteristics for the same aircraft type.

14.2.8.3 Example

[AIRCRAFT]

B734 370 425 130 2200 500 2200 1000 ; standard B737-400

; another B737 400, with different performance

B734-2  390 440 145 2500 800 2700 1200 

DC10 350 474 140 2000 600 2400 1000 ; standard DC10

“DC10 H” 330 474 140 1400 500 2600 1200 ; heavy DC10 

; Explanation:

; a standard DC10 normally cruises at a maximum level of FL350, 

; at a TAS of 474 knots.

; its threshold (and take-off) speed is TAS 140kts

; it climbs at 2000 ft/min after take off, and at 600 ft/min at FL 350

; it descends at 2400 ft/min from FL 350, and at 1000 ft/min at low level.

; Speeds, rates of climb and descent are interpolated between the minimum and

; maximum values depending on the height of the aircraft.

14.2.9 The [FLIGHTS] section

14.2.9.1 Purpose

This section describes the flights that will appear in the simulation.

The section header may appear anywhere, except as the first section.

14.2.9.2 Format

The section consists of a series of flight plans, each line represents a single flight plan.

Each line defines a flight plan and contains:

· the flight identity 

· the aircraft type (as defined in the AIRCRAFT section)

· the departure aerodrome (in ICAO 4-letter code format)

· the destination aerodrome (in ICAO 4-letter code format)

· the route name (as defined in the ROUTES section)

· a delay before the aircraft starts flying (in seconds)

· the flight level or altitude when the aircraft starts flying

· the cleared flight level coordinated by the previous unit

· the Requested Flight Level

14.2.9.3 Example

[FLIGHTS]

BAW801 B757 EGLL EKCH AAAA 90 061 130 370

SAS501 MD80-2 EKCH EGLL LL2 120 350 350 130 

See also Scenario Creation - Hints and Tips.

14.2.10 The [PROCEDURES] section

14.2.10.1 Purpose

To define the default ATC sector exit level (XFL) for leaving the sector.

The section header may appear anywhere, except as the first section.

14.2.10.2 Format

The section consists of a series of lines, each line represents a rule for applying a procedure to a point.

A point may have one or several rules – the most restrictive rule should be placed first.

Each line defines a rule and contains:

Each line contains:

· A sector exit point name

· An aircraft type, or mask (4 characters)

· An ICAO aerodrome location indicator for the departure aerodrome, or a mask (4 characters)

· An ICAO aerodrome location indicator for the destination aerodrome, or a mask (4 characters)

· A flight level, or altitude

A mask uses the “*” character to indicate any acceptable character.

Place the most limiting restrictions first, and the least restrictive last.

The point name can be the arrival for an airport. In this case, define the runway and airport name, using the format 

xx[x]-yyyy 
where xx[x] is a 2 or 3 character runway name (e.g. 04, or 25R), and yyyy is the 4 character ICAO airport location (e.g. EDDF) - example: 07L-EDDF

14.2.10.3 Example

LAM  B737  EH**  EGLL  80

; all B737 arriving at Heathrow, from the Netherlands, should be at FL80 over LAM.

LAM  ****  ****  EGLL  90

; all arriving flights at Heathrow, from anywhere else, should be at FL90 over LAM

14.2.11 The [TEXT] section

14.2.11.1 Purpose

To create text for display on the radar video map. 

14.2.11.2 Format

A text definition is defined on a single line. You may specify as many text itrems as you wish, one on each line.

A text item contains

· a character string (text with no space, or enclosed in matching braces or quotes (e.g. <AB C>, [AB C], {AB C}, (AB C), “AB C“, ‘AB C‘)

· A coordinate (a point, bearing-distance or Latitude/longitude), 

· A colour definition 

· An optional MAPS= keyword

14.2.11.3 Example

[TEXT]

<Danger area>  BPK025045 100.040.020 

; a text descriptor must have all items on the same line

See Creating user-defined video maps on page 48 to see how to allocate specific text to user defined video maps.

14.2.12 The [LINES] section

14.2.12.1 Purpose

To generate individual coloured lines for display on radar video maps. 

14.2.12.2 Format

A LINE definition can be continued onto additional lines. 

A LINE definition contains 

· A colour definition (or the string “DEFAULT”)

· An optional MPAS= keyword

· A sequence of coordinates. 

The start of a line is always identified by the colour definition as the first item on the LINE. If you use the word DEFAULT in place of a colour definition, the default colour is black.

The items defining the coordinates can be 

· a point name (defined in [POINTS]), 

· a bearing and distance (e.g BPK225013) from a point defined in [POINTS],

· a latitude longitude (note that a latitude/longitude cannot be split across a several input line).

See Creating user-defined video maps on page 48 to see how to allocate specific lines to user defined video maps. 

14.2.12.3 Example

[LINES]

; the items of a line can all be on one line

100.100.100 SAS TRI  512800N 0003500E BRA350025   BPK 

; or split across several lines 

045.035.076   ; new LINE begins on a new line with a colour value (light Cyan) 

CLN 


; continues with a point name

REFSO MAN 

; and some more points 

DEFAULT  ; start with a default colour (black)

SAS TRI 
; you can use point names in a line

512800N 0003500E ; or lat longs (but not split across a line)

BRA350025   ; or bearing and distance

BPK

14.2.13 The [WEATHER] section

14.2.13.1 Purpose

To create a shape to represent sever weather areas. The shape will move according to the wind XE "wind:weather movement"  direction. The shape may slowly change during the simulation.

A weather area is created in a way similar to Areas. A weather area definition may extend over several lines.

14.2.13.2 Format

A weather shape contains:

· a name (must be AT LEAST 6 characters long)

· a colour 

· a series of coordinates. 

The coordinates can be a point (defined in [POINTS]), a bearing-distance (from a point defined in [POINTS]), or a latitude-longitude, or any combination. The shape must be closed (i.e. the last coordinate being the same as the first).

Several weather areas can be defined. Close the shape of a weather area before beginning the definition of the next. 

You may use a predefined bitmap as the background for weather, instead of using a colour. To do this, replace the colour value with the word BITMAP. The program will search for a bitmap file with the name of the weather area.; note the BMP files must reside in the same directory as the program.

You can create your own BMP backgrounds using a BITMAP editor (such as Paint). The bitmap name (without the .bmp extension) should be used as the sector or area name in the input file.

14.2.13.3 Example

[Weather]

STORMY 045.055.045 

coordinates  ....

coordinates  ....

RAINYDAY BITMAP; This will use the RAINYDAY.BMP file 

; as the weather background

coordinates  ....

coordinates  ....

14.2.14 Creating user-defined video maps

You can define up to 10 user defined video maps and place a selection of video items on each map. All the map names specified in the file (e.g. WEEKDAY, WEEKEND) will appear in a dialogue, and you can dynamically select which maps you want displayed (or not) - see the Video display selection dialogue (the “D” button at the bottom of the radar window).

To specify a user map, you must add a MAPS keyword to the appropriate definition (e.g. to a LINE, or a TEXT, or an AREA etc.). A map keyword looks like,

MAPS=name1,name2,name3 ........ (each name separated by commas)

You can specify one or more map names. The system notes each name you specify and saves it away. The names will appear on the video map display selection dialogue.

A MAP keyword can define several Maps, 

e.g. MAPS=WEEKEND,ALLOFTHEM,GREENWAY

Note: if there are any embedded blanks, the whole MAPS= ..... string must be enclosed in quotes. The internal elements which contain the blanks, must be enclosed in other parenthesis <>, (), [],{}, examples:

 "MAPS={EGKK ARRIVALS},{GATWICK ONLY}"

 "MAPS=<EGKK ARRIVALS>,<GATWICK ONLY>"

 "MAPS=(EGKK ARRIVALS),{GATWICK ONLY}"

 "MAPS=[EGKK ARRIVALS],GATWICK"

The MAPS= keyword is optional and can be used in the [POINTS] [ROUTES] [AREAS] [LINES] and [TEXT] sections

The MAPS= keyword must be placed on the line corresponding to the item to be placed in the map:

If used with [POINTS] it must be the last keyword on the line

e.g. [POINTS] 

BPK BPK 514400N 0000600W D P S MAPS=VORS,WAYPOINTS

If used with  [ROUTES] it must be the last keyword on the line

e.g. [ROUTES] 

KK3 NIK COA/S SAS BLUsy LOGAN TAN/X DET MAPS=ARRIVALS,GATWICK

If used with  [TEXT] it must be the last keyword on the line

[TEXT]

"Danger area"  BPK025045 100.040.020 "MAPS=<DANGER ZONES>"

If used with  [LINES] it must follow the colour specification 

e.g. [LINES] 

; colour

maps

location descriptor items .......

080.080.020 MAPS=LINE1 

BPK LRL090030 CLN   512000N 0030000E

If used with  [AREAS] it must follow the colour specification, or BITMAP keyword

DANGER BITMAP MAPS=<DANGER ZONES>

525800N 0005900E ; start point

522800N 0011800E  BPK060040 ;520500N 0010400E LAM  522500N 0002000W 

525800N 0005900E ; end point 

Each route defaults to the system ROUTES map, plus any additional MAPS=name  specification.

Each point defaults to the system POINTS map, plus any additional MAPS=name  specification.

Each text item defaults to the system TEXT map, plus any additional MAPS=name  specification.

Each Line item defaults to the system LINE map, plus any additional MAPS=name  specification..

Each Area item defaults to the system SECTOR map, plus any additional MAPS=name  specification.

14.3 Scenario Creation - Hints and Tips

This section of the document gives added information to help you create better simulations. It covers items such as defining areas, airport departure and arrival procedures, describing aircraft behaviour, and defining Flight Plan data.

14.3.1 Aircraft Performance

You may use any characters you wish, e.g B737-1, B747#1, DC10VH (very heavy). If the ICAO code is less than 4 characters, you must pad it with blanks and enclose the whole of the string in quotes, e.g. “DC9 LI”.

14.3.2 Departure and Arrival Procedures

14.3.2.1 Departures

In order to get the best description of departure procedures, do the following:

· Define an airport in the [AIRPORTS] Section, and describe its runways. 

· Define the airport name in the [POINTS] section, and specify the Latitude/Longitude of the airport. If you don’t do this, the system will determine the airport position as an average of all the runway centres.

· Define a system point that is just upwind (a couple of miles) of the departure runway; give it a fictitious name, and non-display characteristics. This is to make the flight appear to fly straight ahead after take off.

· In the route description, define the route in the sequence: 

· Airport, (e.g. EGLL)

· Runway-name (e.g. 27R)

· The point created in 3 above 

· first SID point after take off

· other SID navigation points

· en-route navigation points

14.3.2.2 Arrivals 

In order to get the best description of arrival procedures, using the ILS, do the following:

· Define an airport in the [AIRPORTS] Section, and describe its runways. 

· Define the airport name in the [POINTS] section, and specify the Latitude/Longitude of the airport. If you don’t do this, the system will determine the airport position as an average of all the runway centres.

· Define a system point that is a couple of miles away from the ILS localiser but near the point where the pilot should be established; give it a fictitious name, and non-display characteristics.

· In the route description, define the route in the sequence: 

· en-route navigation points

· STAR navigation points

· The point created in 3 above 

· Runway-name (e.g. 22L)

· Airport. 

14.3.3 Aircraft performance Characteristics

You can define different performance behaviour for the same basic aircraft type. You may wish to do this to represent different companies, or to distinguish long range and medium range behaviour. To do this, define a performance category using the standard 4 character ICAO format, and add an optional 2-character suffix to produce a unique character string (e.g. B733#1). 

In the flight Plan Data define the aircraft type using a 6-character name (e.g. B733#1, or “DC9 #8”). In the simulation the flight plan information will appear as the first 4 characters (e.g. B733, “DC9 “), but the performance characteristics will come from the specific type (e.g. B733#1). This way, you can have several B733s (B733#1, B733#2, B733#3, B733#4), each with its own special behaviour.

14.3.4 Defining multiple areas

14.3.5 Define Flight Plans

14.4 Debugging The Input Data

14.4.1 Basic Concept 

Testing a new simulation file is a repetitive process of:

· typing in data

· saving the file

· launching the simulation

· reading the log file for errors

· identifying and correcting the errors

· checking the appearance on the screen

When you have a basic file save it, then open it from the start simulation menu.

If there are errors, you will receive an error message, and the simulation run is abandoned. The program writes out a log of information about the processing of the simulation in a file in the current directory called nn-sim.log (where nn is the initials you typed in at the start of the program). This file is placed in the directory (Folder) where the simulation DAT file is located. You can call up this file directly from the GO menu – view simulation log.

You may then open the simulation log file with Notepad and inspect the messages. Once you have identified the errors, modify and save the simulation file, and re-launch the simulation.

You may have to repeat this process several times until the errors are removed.

14.4.2 Steps

You should create the file and test it, in stages. 

Try to get the point definition correct first, so that a video map will be displayed (without sectors, routes, and flights).

Add route descriptions progressively (one or two at a time) so you can see the routes being created and drawn in the video map. If the map is not correct, you can see which routes are causing the problem. Make sure you mark the routes as vivible (do not use the (:) feature at the beginning. You can add this later when the routes are correct.
Add the sector and area definitions, and check them for correctness on the video map.

Copy existing performance data from another file, then modify it later, if necessary. If you have new aircraft performance, you can initially duplicate the performance of a similar type of aircraft, and then later update the data, once the simulation is running and the flights are visible.

Add the flights (one or two at a time), and observe the routes they fly, and their performance characteristics.

14.4.3 Typical Errors

When creating files there are several types of errors that you will probably encounter:

Missing end quotes, or closing brackets,

Missing values, or extra values on a line,

Extra spaces which create two values instead of a single value,

Missing spaces which create a single value from two separate values,

· syntactically incorrect (e.g. 5340N 53 4N )

· invalid values (e.g. 508623N).

Illogical references 

· to points in the route description

· to performance data in the flight data description.

15. The Principles of Colour Usage

15.1 Why use colour?

During the research work into the use of colour, the ODID Group determined a number of principles on how to use colour. These principles are described below.

Colour can be used to:

· Declutter 

By better distinguishing areas on the screen, such as sector limits, danger areas, minimum safe altitude areas etc. If you compare a monochrome screen filled with lines showing routes, limits areas etc, it is very confusing and requires an intimate knowledge of the area to be able to mentally separate the relevant items of the screen. Also, the mind has to learn what is important in what situation. Colour greatly reduces this problem.

· Alert

By bringing attention to specific problems – make them stand out against the rest of the displayed information. 

· Associate 

By associating information across a large display area, by using the same colour for the same item at separate locations on the screen. Note, however, the adverse and opposite effect caused by choosing colours of similar but not the same value, for different items if they are not close to each other. This causes problems, as it is difficult to determine slightly differing colours when they are not adjacent.

· Separate

By distinguishing items from each other, such as assumed traffic and transferred traffic.

15.2 How to choose colours.

When applying colour we can think of several “levels” of information

· regular (normal) information

· information of great importance

· information of less importance 

We can translate this level of importance into the choice of colours. First, though, we must consider some physiological factors about perception and eye- fatigue:

High contrast is fatiguing over long periods, but is very good for attracting attention (that’s why it is fatiguing over long periods).

Low contrast tends to be ignored, as it doesn’t ‘stand out’ and it does not attract attention – it has to be ‘searched for’.

This can be translated into:

· Important information

high contrast

· Normal/regular information
medium contrast

· Less important information
low contrast.

ATC operations rooms have long been dark holes of industry, because of the viewing requirements of radar screens. Recent years have produced better screens, which can be viewed in brighter lighting conditions, which makes the working environment more comfortable. Today, displays have improved to the state where we are used to using PCs in normal office lighting conditions. This is also becoming possible for large raster scan screen for use in ATC Operations Rooms.

However, reflections on the screen are still a significant problem. Experimentation shows that avoiding dark coloured backgrounds considerably reduces reflections. Lighter backgrounds are the best, but can also produce eye fatigue over long periods. 

Further research on colour indicates using black characters on pale backgrounds enhances readability. This is because black does not produce a halo or ‘glowing’ effect around the text, which is generated when writing text with brighter colours (because of the ‘gun’ intensity).

The translation into good colour choice should therefore use the following guiding principles:

Use background colours that reduce reflections, and minimise eye fatigue. Useful colours are moderate (sombre) colours – mid greys, or small colour shifts away from mid grey. 

Use colours for regular information, which give good contrast against the background colour, without halo effects, and without generating eye fatigue. Black is a good choice – or very dark colours only slightly different to black.

Use high contrast colours for important information (e.g. coordinations, STCA, Conflicts etc.) that stand out against the sombre background, with good distinction from the regular information. Bright yellows, and white are good. However, bright colours should only be used on small items of information. If there is too much bright colour, it will be distracting and fatiguing.

 (Note: we are used to the colour red being associated with problems (e.g. red traffic lights, stop, danger), however, red does not always produce a bright colour (as it only uses one colour gun). If red is to be used it should be brightened with the addition of equal percentages of blue and green.)

Use colours for low importance information, which do not stand out strongly against the sombre backgrounds (e.g. pale greys, browns)

When looking for colours use the following guidance for the areas:

Sector backgrounds and window backgrounds :– 

sombre ‘near grey’ or dull non-reflective colours

Regular traffic (assumed flights):- 

Black or near black (dark blues, dark purple, dark green etc.). Good readability and contrast against the background, without being ‘outstanding’.

Traffic not yet assumed (pending flights):-

Medium colours contrasting against the sombre backgrounds (e.g. mid pinks, dull greens etc.) 

Traffic not relevant to the sector

Pale nondescript colours with less contrast against the sombre backgrounds (e.g. pale greys, medium blues etc.) 

Map data

Pale nondescript colours with less contrast against the sombre backgrounds, but different to the not-relevant traffic (e.g. pale greys, medium blues etc.) 

When you have made a colour choice, ask yourself the following questions:

· Are there reflections from the screen?

· Does the screen have a high contrast? 

· Will it cause eye fatigue over long periods of use? – Try it!

· Which information stands out the most – is it regular traffic or important information?

· Are there similar colours for different information, which do not allow easy distinction between them?

16. Support

This program is provided free of charge. The intention is to make the ideas it contains more widely available and to focus the thinking for future development in ATC. This documentation is provided as the main support tool.

Additional support will be offered mainly in helping with installation problems, debugging run-time problems, and setting up new simulations, and discussing new user requirements.

Please note that support will NOT be provided to teach basic ATC control techniques.

Support is available, on an ad-hoc basis, through e-mail, on:

victor.day@skynet.be
vic.day@eurocontrol.be or
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