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Installing TrafficTools

Create a folder for TrafficTools anywhere you want and unzip the files to that folder.

What are TrafficTools?

This is a freeware package of utilities that allow you to examine and modify the traffic.bgl file in Microsoft Flight Simulator 2002 (FS2002).  That file contains the flight plans that control the movement of all AI aircraft traffic in FS2002.  With these utilities you can modify existing flight plans or create new ones and generally make the AI traffic do what you want, within limits.

Changes for This Release

The following changes and fixes were made for this version (1.2).  None of these changes alter the file format and previously made files should still work as before:

AI did not work at the following airports: EDWI, LOWI, LZZI :
AI would never appear at those three airports after compiling a traffic file. AI now works normally at those airports.

Maximum number of legs increased from 12 to 100:
The compiler previously allowed a maximum of 12 legs in a flight plan, and the decompiler allowed only 10.  This has been increased to 100 for both.

Days of the week begins with Sunday as 0, not Saturday :
This was a documentation error, it has been changed in this document but there is no change to the tools themselves.

One hour repeat period now works:
Although mentioned in the previous release, the 1 hour repeat period didn’t work.

A few over-flights would appear at the wrong time:
You might occasionally encounter a flight that passed through your airspace at the wrong time of day.  This has been fixed.  Note that this applied only to over-flights, and not to arriving or departing flights which should continue to work normally.

Other fixes:
Lower case now allowed for airport identifiers, as well as upper case. Aircraft that are out of numeric sequence in the Aircraft.txt file no longer cause a problem.

New command line switches for developers:
The “/np” (no prompt) switch can be included on the compiler or decompiler command line to prevent those programs from asking the user to press Enter to close the program when done. This will allow other programs to call the tools and return without user intervention. Alternatively, the “/ep” (error prompt) switch will make the compiler or decompiler ask the user to press Enter only if an error occur, thus allowing the user to read the error message before continuing.

The following changes were made for the previous version (1.1) :

Days of the week for flight plans:
You can now have flight plans that repeat on a weekly basis, in addition to the normal flight plans that repeat every day.  This allows you to program flight legs to depart on specific days, for example flights that run only on Fridays.  It also allows for flight cycles that take more than 24 hours, so you can now program those South Pacific routes.  Refer to the section on the FlightPlans.txt file for details.

Fix for program not finding FS2002:
Because of some quirks in the Windows Registry, the TrafficTools were unable to locate FS2002 on a few machines.  This has been fixed.

Leading 0 in time field optional:
When using the Excel spread sheet application to edit flight plans, the spreadsheet would save time values that begin with 0, such as 06:00:00, without the initial 0, for example 6:00:00.  The compiler would reject a field like this but now it accepts time fields missing the leading 0.

Add on aircraft problems:
Problems with add-on aircraft such as missing landing gear and crash landings are virtually all caused by incompatibility of the aircraft with FS2002 so there is nothing that can be done to TrafficTools to fix this; however, this document now has a section  Guidelines for Adding Aircraft that can help reduce or eliminate these problems.

Problems and Q & A:
A problems and Q & A section has been added to this document to answer common questions.

What the Traffic.bgl File Controls

Any of these parameters can be modified on existing flight plans or set for new flight plans:

Aircraft type
You can change existing aircraft or create flight plans for new aircraft, including add-on aircraft.

Flight times
You can specify the arrival and departure schedules for AI flights.

Routes
You can specify the departure and destination airports for all AI flights.

Airports
The stock traffic file provides AI traffic at 1842 airports world wide.  It is possible to create flight plans for new airports, but FS2002 will only properly ‘fly’ AI traffic at airports that have a control tower and parking spaces or gates. You can create any number of AI flights into and out of controlled airports, subject to the availability of parking spaces at those airports.

Altitudes
You can control the cruising altitudes for individual AI flights.

Identification
You can change the aircraft registration (‘tail numbers’) for individual AI aircraft. For example, you can change all British-based aircraft to have British registration. You can also set the flight numbers for commercial AI flights. 

Flight rules
You can specify if flights will be IFR or VFR.

What the Traffic.bgl File Doesn’t Control

The following behaviour is not controlled by the traffic.bgl file and cannot be adjusted with TrafficTools.  Some of this behaviour is hard-coded into FS2002 itself, and some of it may be adjustable in other files.

Runways
As with real-world flight plans, the traffic file flight plans do not specify the takeoff or landing runways.  That is a function of ATC and is probably hard-coded into the software.

Taxiing
Again, the flight plans do not specify ground taxi routes or speeds.  That also seems to be a function of the program ATC software. 

Gate assignment
FS2002 assigns parking and gates based on the aircraft class and size (GA, light, medium, heavy, etc.) and the traffic file has no control over this.

Airlines
That can be set for individual aircraft in the appropriate aircraft.cfg files.  The traffic file does not affect the airline companies, but it does specify the flight numbers, for example 1202 in “Landmark 1202”.

Route waypoints
FS2002 flies all AI aircraft via direct great-circle routes (something real-world airlines would love to do). AI aircraft do not follow nav-aids, airways, SIDs, STARs, oceanic tracks or northern tracks.

AI performance
You cannot alter the cruising speeds or the climb and descent profiles of the AI aircraft.  The cruise speeds are defined elsewhere (not in the aircraft.cfg files) and AI manoeuvring behaviour is probably hard-coded in the FS2002 software. 

Meandering traffic
The AI traffic always goes from airport to airport and you cannot make traffic fly around randomly.  Unfortunately, you also cannot make traffic fly patterns or do touch-and-go’s, even though this accounts for a considerable amount of real world air movements. You can, however, make aircraft take off and land at the same airport.

ATC
The traffic file has no effect on how ATC behaves, except for some settings that specify how ATC addresses AI aircraft.

Tools in This Package

This release of TrafficTools contains two tools:

TDecompiler (Traffic De-compiler) – this utility breaks-down the traffic.bgl file into a set of three text files (‘source files’) which you can then work on with any editor, word processor,  spreadsheet, or possibly a database program.

TCompiler (Traffic Compiler) – this utility takes the three source files created by the de-compiler and produces a new traffic.bgl file.

The stock traffic file has over 23,000 flight plans, so making wide scale changes may require adding or modifying hundreds or even thousands of flight plans.  For example, you can substitute a new aircraft for an existing one without having to change any flight plans, but if you want to add additional aircraft you will have to create flight plans for every airport you want those new aircraft to fly out of.

For this reason, the traffic de-compiler and compiler will provide maximum benefit to users who are able to make their own tools to produce bulk changes to flight plans, such as creating a Visual Basic or Excel spreadsheet program to manipulate the text based traffic files

However, for non-programmers, if you just want to find out what the AI are doing at your favourite airports, it is simple enough to get a listing of the flight plans using the de-compiler, or if you want to ‘bulk up’ the traffic at your favourite airport it isn’t too difficult to add a few, or even a couple of dozen more flight plans.

At the time of writing, there are third-party programmers working on user-friendly front end programs for TrafficTools that should ease the job of working with flight plans and aircraft.  There are also programmers working on tools to add or modify parking spaces at airports to allow traffic at airports that can’t currently support it.  

Running the De-compiler

This utility is simple to use and it will not alter any of your FS2002 files or settings. Just run Tdcompiler.exe .  It will automatically find where you installed FS2002 and will locate and read the traffic.bgl file and produce a set of  ‘source’ files.  These text files will be located in the same folder where you installed the TrafficTools.  The source files are:


Airports.txt


Aircraft.txt


FlightPlans.txt

These files contain fields separated by commas. You can read them using an editor, or if you want to use a spreadsheet you can open them as files with ‘comma separated values’.  In fact, you can rename the files with extensions of “.csv” and spreadsheet programs (and possibly database programs) will recognise them automatically.
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Running the Compiler

This utility is also simple to use. It will create a new traffic.bgl file which will replace the old one directly in the FS2002 folder.  The program will rename the original traffic.bgl file before it does anything.  This will preserve the original file in case you want to abandon any  changes and restore the old file.  The original file will be renamed traffic_ORIGINAL.bbb.  Note:  if you want to make your own copy of this file before altering it with the compiler, then make sure the copy file doesn’t end with “.bgl”. Even with a different name, such as “Copy of traffic.bgl”, FS2002 may read and use the copy file instead of your modified traffic file.  This is not a problem if you give the file a different extension such as “.xyz” . 

The compiler program is TCompiler.exe .  The compiler will read the three source files produced by the de-compiler and will produce the traffic file. The utility expects the three files to have the same names given by the de-compiler, and also expects them to be in the same folder that the TrafficTools are installed in.

The three source files are all the compiler needs to produce a traffic.bgl file from scratch.  You can de-compile a traffic file then re-compile it from the source files and reproduce the same traffic file.  The original and reproduced traffic files will be virtually the same, but there are some slight rounding-off effects and other trivial differences that are introduced when a file is recompiled.  These differences do not result in any perceptible change in the AI traffic activity, but the size of the new traffic.bgl file may not be exactly the same and you may notice the flight plan departure times are altered by a few seconds. 

You can even make changes and compile the traffic file while FS2002 is running. You will have to restart your flight in order to get FS2002 to accept those changes (anything that causes the message “Loading AI traffic…” to appear on FS2002).
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Restoring the Original Traffic File

As mentioned earlier, the compiler automatically preserves the original traffic file in case you want to abandon any changes and restore the original file.  That preserved file is named traffic_ORIGINAL.bbb.  If you are unsatisfied with your AI changes, or some problem occurs, you can simply delete the modified traffic file and rename the original file back to traffic.bgl. Both files are located at the following path off of the main FS2002 folder:

…\FS2002\SCENEDB\ATC\Scenery

Basic AI Traffic Operation

Every AI flight is controlled by a flight plan.  There are over 23,000 flight plans in the stock traffic file. Each flight plan in the stock file specifies two legs, an outbound and a return leg. Also, each flight plan can specify the flight is to be repeated several times a day (as often as every hour, although the stock flight plans repeat every four hours at most).  So one flight plan could initiate anywhere from 2 to 48 air movements in a day. In actuality the 23,000 plus flight plans initiate well over 100,000 flights a day.

You may wonder how your computer could cope with managing several thousand flights in operation around the world at one time.  Your computer is only actually ‘flying’ the AI aircraft that are in an ‘AI active zone’ around your current location, so it may only have to deal with a few dozen aircraft that are in that zone at any given time, although this can exceed 100 in dense traffic areas.  The rest of the AI flights are not activated unless their flight paths cross into this zone, or you move and push the zone over their projected flight paths.  When an AI aircraft leaves this zone it is essentially ‘extinguished’.

FS2002 divides the world into a grid of sectors, approximately 40 mile rectangles.  The traffic file contains a massive matrix that specifies exactly which flights are supposed to be in each sector at any given time. The AI active zone consists of the sector you are currently in and the sectors on all adjacent sides, for a block of nine sectors. The program only flies the AI traffic in those nine sectors (an approximately 120 mile rectangle). 

You do not have to worry about mapping flight plan routes and schedules into this sector matrix, the compiler does that for you and you will not see any sector information in the source files.

All flight plans in the stock traffic file repeat every 24 hours, so if you start a flight at the same time and location on different days you should see the same AI movements (departures, arrivals, overflights, etc.).  Flight plans can also be programmed to occur on specific days. These will  repeat every week.

Although the traffic file specifies the basic ‘when’, ‘where’, and ‘who’ of traffic movements, it does not control every detail of AI flight.  The AI aircraft are still under the control of the  AI piloting software and ATC software.

The AI software can make AI planes disappear while you are watching under some conditions.  For example if an AI plane lands at an airport where all the available parking spaces and gates are filled, or if there are no parking spaces of the appropriate size, the plane will just disappear after it lands.  This may also occur if an AI plane makes too many ‘go-arounds’ or if has been blocked from taxiing for too long.

When you enter FS2002 at an airport, the AI aircraft that were scheduled to depart in the last 15 minutes before you entered will all depart their parking spaces or gates at that same time, as if the airport had been temporarily closed for departures for a while and was re-opened when you entered.  This can produce line-ups for take off, but once this initial burst of AI traffic departs then the normal schedules of departures and arrivals will settle in.

Working with Source Files

As mentioned earlier, the source files that the de-compiler produces can be used with an editor, spreadsheet, or possibly a database program.  The fields must be separated by commas.  You can put in extra spaces between fields to make them appear less ‘crammed’ and the compiler won’t mind, but if you are using a spreadsheet then these spaces may end up being included in the spreadsheet cells.

You can insert new entries anywhere in the source files, the compiler will take care of any sorting that is required.

To create a new entry, it is often easiest to cut-and-paste an existing entry, then modify it to your needs.

The FlightPlans.txt file is very large so it is a little unwieldy in an editor and it takes a noticeable amount of time to compile.  If you are experimenting with a single flight plan, or just a few plans, it may be easier to save the flight plan file and create a temporary new flight plan file containing only the flight plan or plans that you are experimenting with.  The compiling process, and even the FS2002 loading of the file will be quicker, and you won’t have to worry about picking out your AI flights from all the stock AI traffic.  You can add them to the main traffic file and compile it when you have completed your work.

The following sections describe the three source files.

Airports.txt File

This is one of the three source files that the de-compiler produces and the compiler needs to create the traffic file. It is a list of all the airports that are referenced by AI flight plans (see the FlightPlans.txt file).  This is essentially all the airports that have AI traffic.

Although the FS2002 world has about 22,000 airfields, only 1842 have any AI traffic.  The FS2002 criteria for allowing AI traffic to arrive and depart are that an airport must have a control tower and it must have some designated parking spaces or gates for aircraft.

There are actually about 3200 controlled airports in FS2002, but it is likely that of those, only the 1842 included in the stock traffic file have aircraft parking spaces, so it may not be possible to provide AI traffic to any more airports until someone produces an airport editor, or other tool that allows parking spaces and/or ATC control to be added to FS2002 airports.

You can in fact create flight plans that fly into uncontrolled airports, but the AI planes just stop on the runway and won’t leave.

AI aircraft will not fly out of an airport if it doesn’t have a parking space or gate appropriate for the size of aircraft.  For example, if an airport only has “GA small” parking then a 737 will not work at that airport.

Here are a few typical lines from the Airports.txt file. Each line specifies a different airport:

KLAS,N36* 5.02',W115* 9.13',2178

KLAW,N34* 34.25',W98* 24.99',1109

KLAX,N33* 56.74',W118* 24.48',125

KLBB,N33* 40.00',W101* 49.36',3281

Here is a line spread out, with a description of each field: 

KLAX  ,
N33* 56.74'  ,
W118* 24.48'  ,
125

  |              |                  |            |

Airport
Fix latitude      Fix longitude   Airport

 ICAO                                        elevation

 Code                                          (feet)

Airport ICAO code: 
This must specify an actual FS2002 airport. If you enter a code for an airport that FS2002 doesn’t recognise, the AI aircraft will actually fly to the lat/long given, but they won’t know where to land and will just fly past and out of sight.

Fix lat/long: 
In the stock traffic file this essentially specifies the airport location, but it is also the navigation fix for AI aircraft arriving at and departing from the airport and works like a VOR. Departing aircraft will vector to intercept an outbound radial from this fix and will fly the radial to the destination.  Similarly, arriving aircraft will fly an inbound radial to this fix.  They depart from the radial during their descent when they vector to line up for the approach, this may be 50 or 60 miles out for jets.  You can move this fix so that the aircraft no longer fly directly to and from the airport, and you can in fact locate the fix where a real VOR is. Arriving aircraft will break away from the inbound radial to line up for an approach when they need to. You should be careful not to move this point so far away that it is no longer in the same traffic sector as the airport.  You can tell that is the case if AI aircraft no longer appear at the airport.

Airport elevation:
This is used by the AI for descent planning.  The elevation can be significantly out and they will still usually land OK.  Setting this higher tends to make a steeper approach, but if you change it make sure both jets and light aircraft can land without having to do a go-around.

Aircraft.txt File

This is one of the three source files that the de-compiler produces and the compiler needs to create the traffic file. It is a list of all the aircraft that are referenced by AI flight plans (see the FlightPlans.txt file).  This is essentially all the aircraft that you can see as AI traffic.

Just adding a new aircraft to this list won’t automatically make it appear as an AI aircraft, there have to be flight plans that use that aircraft.

Not all add-on aircraft work well as AI aircraft.  Before adding new aircraft it is strongly recommended that you read the section Guidelines for Adding Aircraft near the end of this document.

You can substitute a new aircraft for one of the existing ones and it will automatically appear as AI traffic because there are already flight plans for that aircraft.  If you do this ensure that you substitute aircraft of roughly the same class.  Flight plans specify the cruising altitude and trip time, so if you substitute a Cessna 182 for a Boeing 777, the Cessna will struggle to try to reach an impossible altitude, and won’t be able to complete the route in the allotted time so it may just disappear at one point or another.   Similarly replacing a C182 with a 777 will result in the 777 flying unrealistically low, and it won’t have a ‘heavy’ gate at smaller airports so it may not even appear, or it may just disappear on landing.

Aircraft are referenced by flight plans using a tag that begins with “AC#”, such as AC#28 for the base DeHavilland Dash-8.  If you substitute an aircraft, keep the same tag so the flight plans will point to the new aircraft.

For owners of the standard version of FS2002, the extra aircraft that are only included in the ‘Pro’ version of FS2002, the Beech Baron, King Air, Mooney Bravo, and the Cessna Grand Caravan (non amphibian version), are ideal candidates for substitution.  These aircraft have flight plans in the traffic file but they will never show up as AI traffic in the standard version. This means that owners of the standard version will see less AI traffic than the Pro version, even at a traffic setting of 100%.  This is more noticeable at smaller airports because those airports only have flight plans for light aircraft, and all of the extra Pro version aircraft are light aircraft. So substituting other aircraft (add-on or stock) for these will generally increase the AI traffic density. 

If you want to increase the number of aircraft models beyond the existing 36, you will have to either create new flight plans for those aircraft, or go through the flight plan file and substitute those aircraft into some existing flight plans.

There is no obvious limit to the number of aircraft that can be added. FS2002 may have some internal limit or it may be limited only by memory and system performance considerations.

Here are a few typical lines from the Aircraft.txt file. Each line specifies a different aircraft or a different paint scheme of the same aircraft:

AC#28,265,"De Havilland Dash 8-100"

AC#29,265,"De Havilland Dash 8-100 Paint1"

AC#30,265,"De Havilland Dash 8-100 Paint2"

AC#31,437,"McDonnell-Douglas/Boeing MD-83"

AC#32,437,"McDonnell-Douglas/Boeing MD-83 Paint1"

AC#33,437,"McDonnell-Douglas/Boeing MD-83 Paint2"

AC#34,124,"Piper Cherokee 180"

Here is a line spread out, with a description of each field: 

AC#29  ,    265  ,     "De Havilland Dash 8-100 Paint1"  

  |          |               |

Aircraft   Cruise      Aircraft title

 tag       speed



Aircraft tag: 
This is used strictly by the compiler.  Aircraft are referenced by this tag in the flight plan file, so for example if tag AC#37 is specified in a flight plan there must be a corresponding aircraft tagged AC#37 in this list.  You can add any tag numbers you want, as long they are prefixed by “AC#” and are not already used.

Cruise speed: 
This is the cruise speed (TAS) given in the aircraft specifications. It can be found in aircraft manuals or other reference material. Note that this number does not determine the actual cruise speed of AI aircraft, that is done by the AI software.  This number is used only by the compiler to compute the trip time for the flight so it can come up with an ETA and sector mapping for each leg of the flight plan.

Aircraft title:
This is how FS2002 finds an aircraft model when it wants to make it appear as AI.  This title must exactly match a title in the aircraft.cfg file for one of the installed aircraft.  It will appear in a line such as title=De Havilland Dash 8-100 Paint1 .  Note that each aircraft can have several different ‘skins’, hence the Paint1, Paint2 suffixes.  Each of these will have separate title lines in the same aircraft.cfg file.  These different paint schemes often represent different airlines.

FlightPlans.txt File

This is the main file of the three source files that the de-compiler produces and the compiler needs to create the traffic file. It is a list of all the AI traffic flight plans.

Each flight plan specifies a complete circuit. A circuit consists of at least two legs, an outbound and a return leg.  All the stock flight plans have two legs but a circuit can have multiple legs so you can lay out a multi-hop ‘milk run’ with a single flight plan if you want.  The compiler and decompiler allow up to 100 legs in a single flight plan.  The circuit must terminate back at the start point.

Note that each leg must actually end at an airport in order to work properly.

You can specify the same airport for both ends of the trip and the aircraft will take off, manoeuvre around and land (usually) but it won’t do proper traffic patterns or touch-and-go’s.

Each flight plan specifies a repeat period.  The repeat period can cause the complete flight plan circuit to be repeated several times a day or once a week. The repeat period is one of: 1, 2, 4, 6, 8, 12 or 24 hour intervals, or WEEK to repeat every seven days.  Most of the stock flight plans repeat several times a day unless the circuit is so long it can only be done once in 24 hours.  Unless a flight plan specifies a WEEK repeat period, it will re-occur at the same times every day of the week.

All AI flights fly direct point-to-point great circle routes from the departure airport fix to the destination airport fix.  There is no provision in FS2002 flight plans to designate segmented routes using nav-aids, airways, or other en-route fixes. You cannot use flight plan legs to simulate flight waypoints.

All flight plans have a base component and a component for each leg.  The base component has parameters that apply to the whole flight plan such as the aircraft type and registration. The leg component specifies parameters that vary from leg to leg, such as the departure time, cruising altitude, and destination.

Here are a few typical lines from the FlightPlans.txt file. Each line is a complete flight plan:

AC#4,N29696,56%,12Hr,IFR,01:46:21,06:29:27,320,F,2953,KLAX,07:46:16,12:29:22,310,F,2954,KMCO

AC#27,N68008,95%,8Hr,IFR,00:11:37,03:15:36,190,F,4365,KGEU,04:11:33,07:15:32,180,F,4366,KSFO

AC#1,N60168,51%,24Hr,IFR,03:45:43,09:28:50,050,F,1782,CYYZ,15:45:32,21:28:40,060,F,1783,CYQR
Here is the first flight plan line above broken into the base and leg components:

Base:  AC#4,N29696,56%,12Hr,IFR,

Leg1:
     01:46:21,06:29:27,320,F,2953,KLAX,

Leg2:
     07:46:16,12:29:22,310,F,2954,KMCO

Each leg ends with the destination airport for that leg.  The last leg always connects back up to the first leg.  An unfortunate quirk of this flight plan layout is that the initial airport, the departure point for the first leg, is always found at the end of the flight plan. So the above flight plan begins in KMCO, the first leg is a trip to KLAX departing at 01:46:21, and the last leg is a return to KMCO departing at 07:46:16 . 

Base Component:

Here is a flight plan base component spread out, with a description of each field. These parameters will remain constant for all legs of the flight plan: 

AC#4  ,    N29696  ,    56%  ,     12Hr  ,      IFR

  |           |          |           |           |

Aircraft   Aircraft    Traffic     Repeat       IFR

  tag    registration  percent     period       VFR

Aircraft tag: 
This is used strictly by the compiler.  It specifies which aircraft in the Aircraft.txt source file to use for this flight plan. You can use any aircraft from the Aircraft.txt file for a flight plan, but the flight plan parameters, especially the altitude, trip distance, and flying time should be realistic for the type of aircraft used. 

Aircraft registration: 
This is the so-called ‘Tail number’ for the aircraft. This will be used as the ATC call sign for the aircraft if the aircraft model is not associated with an airline.  The registration can be changed to any text sequence up to seven characters, so you could replace it with country-specific aircraft registrations. Microsoft seems to have randomly assigned ‘N’ numbers for this field.

Traffic Percent:
This specifies at what level of the FS2002 ‘Traffic Percent’ setting (on the ATC settings window) this flight will appear.  If this is 56% then this AI flight will only appear if the traffic percent control is 56% or greater.  This must be between 1 and 100%.   If you run with 100% traffic all the time then this value is not important.

Repeat period:
This specifies how often the flight plan is to repeat in a day.  It is normally a period of hours, in which case it must be one of  1, 2, 4, 6, 8, 12 or 24 hours, or it can be the word WEEK.  For example, if a flight from KORD to CYYZ and return departs KORD at 00:21 GMT (UTC), and the flight plan has a 6 hour repeat period, then the same flight will also depart KORD at 06:21, 12:21 and 18:21. If you specify a 6 hour repeat period then the aircraft must be able to do a complete circuit in under 6 hours in order to be ready for the next circuit. This includes taxiing time and some stop over time at the destination.  Unlike in real life, the AI software will not allow flights to get backed up too long.  If an aircraft is not where its flight plan says it is supposed to be then it may simply disappear. 

IFR/VFR
This specifies how ATC deals with AI aircraft. Also if a flight plan is designated VFR then the aircraft will not be displayed if the ‘IFR Traffic Only’ checkbox is not set on the FS2002 ATC Settings window.  This also seems to affect AI behaviour in some as yet undetermined ways, for example several aircraft, especially the jets, don’t seem to be able to land successfully when using VFR flight plans.  That is probably a bug in FS2002.

Leg Component:

Here is a flight plan leg spread out. These parameters apply to the specific leg. There must be two legs at a minimum; any additional legs can be simply added to the flight plan line, keeping the return leg back to the origin airport at the end of the line.

01:46:21  ,   06:29:27  ,   320  ,  F  ,  2953  ,  KLAX 


   |

     |           |      |      |        |



Departure       ETA       Cruise    F    Flight  Destination

  Time      (compiler    altitude   or   number    airport

            calculated)             R

Departure time:
This is the time the aircraft will leave the terminal gate or parking space to fly this leg of the flight plan (give or take a few seconds for power up and ATC clearance).  All flight plans use UTC (GMT) time.  The time is in hh:mm:ss format, but you can also omit the seconds and use hh:mm.

If you have specified a WEEK repeat period then you can specify a day of the week for the departure time. This is a number from 0 to 6
(0 = Sunday, 1 = Monday, 2 = Tuesday, 3 = Wednesday, 4 = Thursday, 5 = Friday, 6 = Saturday). It appears in front of the time in the form d/hh:mm:ss,  for example  3/23:00:00 for a departure at 11 PM (GMT) on a Wednesday.  If you have not specified a WEEK period but you include a day value then it will be ignored. 

ETA:
This is the estimated time of arrival at the destination airport.  As in real life, the AI aircraft do not always arrive at exactly this time.  Important note: you do not have to determine the ETA, this is done by the compiler and any ETA you enter in this field will be ignored, so you can set it to 00:00:00 if you want.  If you want to know your ETA’s then you can compile a flight plan file then de-compile it.  The ETA fields will have the compiler-calculated values inserted.   The TrafficTools compiler uses the same rules that the original FS2002 development program used to create the stock flight plans, which is to calculate the flight time taking the distance between the two airports at the specified cruise speed for the aircraft, and adding 15 minutes for taxiing, etc.  This is rather simplistic, but probably not much worse for accuracy than real life ETAs.

Cruise altitude:
This is the cruising altitude (or flight level) for this leg of the flight plan, in hundreds of feet. Note that to maintain realism, flight plans should follow the rules of even/odd altitude separation depending on direction, so the outbound and return legs will have different altitudes. The altitude cannot be changed partway along the leg. 

F or R
‘F’ in this field specifies that if the aircraft is associated with an airline then the airline name and flight number are to be used for an ATC call sign (e.g. “Landmark 1213”). ‘R’ forces the aircraft registration (tail number) to be used as a call sign even for airlines.  All stock flight plans use the ‘F’ setting to allow airline flight number call signs.

Flight number:
This will apply only if the aircraft is associated with an airline and the ‘F or R’ flag is set to ‘F’ to allow airline flight number call signs.  This is the airline flight number for this leg of the flight plan.  ATC will use this number in the aircraft call sign, along with the airline name.  Note that the airline name is not specified in the traffic file, it is set in the FS2002 aircraft.cfg file for the aircraft model in use.  For example, if you have specified a Boeing 737 paint 1, which is “Landmark Airlines” in the stock aircraft, and you specify a flight number of 2953 for this leg in the flight plan, then the aircraft will be called “Landmark 2953” in ATC communications.  Note that as in real life, the flight numbers for the outbound and return leg are different, usually an even/odd scheme. You cannot use letters in this field.

Destination airport:
This specifies the destination for this leg of the flight plan. This airport must be in the Airports.txt source file (see the Airports.txt file section), and it must be an a FS2002 ATC controlled airport with parking spaces if you want the aircraft to actually land there and park.

Leg Sequencing:

Here is an example of a four-hop flight plan, KLAX > KLAS > KDEN > KSFO and back to KLAX.  Note that this is spread over several lines for clarity but must be all on the same line in the actual source file.

Base:  AC#6,N14023,1%,12Hr,IFR,

Leg1:      01:02:00,01:42:00,250,F,7770,KLAS,

Leg2:      02:45:00,04:06:32,250,F,7771,KDEN,

Leg3:      05:05:00,07:02:19,260,F,7772,KSFO,

Leg4:      07:50:00,08:40:46,025,F,7773,KLAX

The rules for leg sequencing are as follows:

1. The initial airport, KLAX in this case, always appears at the end of the flight plan.  The first leg actually departs from that airport (KLAX to KLAS).

2. The trip must loop back to the initial airport, so the last leg must return from wherever it is to the initial airport (KSFO to KLAX).

3. The legs must be in time-sequential order from the earliest departure of the day to the latest departure (01:02, 02:45, 05:05, 07:50). 

4. There should be a reasonable stop over time from arrival to departure at each airport, although it is possible to have an overlapping arrival and departure, in which case the plane will immediately turn around and depart as soon as it reaches its parking spot or gate.

5. The circuit must be completed within the repeat period, 12 hours in the above example.  If it can’t be done within the repeat period then chose a longer period.

6. With a 24 hour repeat period, the last flight leg can cross over 00:00:00 to the next day.  For example a departure at 23:00:00 arriving at 01:00:00.  If the aircraft subsequently departs for the next leg at 02:00:00 then that must be the first leg of the flight plan, as it is the first departure after 00:00:00.  It doesn’t matter that the aircraft landed after 00:00:00.

7. A single flight plan can have up to 100 legs.

Note that AI aircraft have no designated ‘home’ airport.  The ‘initial’ airport is simply the first airport the aircraft departs from after 00:00:00.  Since the AI aircraft essentially loop forever, the concept of a home airport is somewhat vague.  In the above example, KDEN could easily be the home airport.

Weekly flight plans:

Here is an example of a flight plan using a WEEK repeat period,  L.A. to Sydney Australia.  The first leg departs on Tuesday (2/) at 12:00:00 and arrives on Wednesday (3/) at 01:43:33.  The return leg departs on Wednesday at 05:00:00. 

Base:  AC#11,N10322,10%,WEEK,IFR,

Leg1:      2/12:00:00,3/01:43:33,360,F,7366,YSSY,

Leg2:      3/05:00:00,3/18:43:36,350,F,7363,KLAX

Here are some points about weekly flight plans:

1. If you specify WEEK for a repeat period then departure times must include the day of the week (0/ to 6/ for Sunday to Saturday).

2. Weekly flight plans can also have multiple legs (up to 100), for example to recreate a Monday to Friday daily schedule.

3. The legs must be in time-sequential order from the earliest departure of the week to the latest departure.

4. The arrival time for any leg can cross over to another day.

5. The last leg can cross over from the last day of the week (6/ -- Saturday) over to the first day of the next week (0/ -- Sunday).

6. As with daily flight plans, the trip must loop back to the initial airport.

7. Note that weekly flight plans are a little less exact about departing on time, they may leave the gate a minute or two earlier than the given departure time.

8. On the FS2002 window where you set the date and time before you start a flight, you can set the time in either local time or GMT but the date (and day of the week) only applies to local time. The departure and arrival day and time on AI flight plans are both in GMT.  If you want to observe your AI flights departing on a specific day, make sure you take into account the fact that the local time and GMT time will be on different days if they are on the opposite sides of midnight, so you may have to adjust the day you start your flight up or down one.

If these rules aren’t followed it won’t result in disaster, it will just mean the aircraft may not appear when and where you expect it, or it may not appear at all.

Flight Plan Parameters that Override Aircraft.cfg 

Every FS2002 aircraft comes with a file named aircraft.cfg that specifies numerous parameters for the aircraft and its various sub-models (paint schemes).  Three parameters in that file can be overridden by AI flight plans:

atc_id=N700MS 
This will be ignored for an AI aircraft.  AI will always use the registration number supplied in the flight plan.

atc_flight_number=1123
This will also be ignored for an AI aircraft.  AI will always use the flight numbers supplied in the flight plan.

atc_airline=Orbit
If this is specified in the aircraft.cfg file then the AI aircraft will normally use the airline name as part of its call sign along with the flight number specified in the flight plan, for example “Orbit 3401”.  AI flight plans cannot change the airline, but if the “F or R” flag is set to ‘R’ in a flight plan then the airline will use the registration for its call sign, for example “N29696”, and the airline name and flight numbers will be ignored.  If the aircraft model does not specify an ‘atc_airline’ then the AI aircraft will use the registration call sign regardless of the ‘F or R’ setting. 

Guidelines for adding aircraft 

A large number of add-on aircraft have one problem or another when used as AI aircraft and if you attempt to add aircraft you had better be prepared for some trail-and-error.  You should read the following section and make sure you are comfortable with the idea of working with aircraft files before you attempt to add aircraft.  This may become less necessary in the future as more aircraft designers produce aircraft that are specifically intended for AI use.

Another recommendation is to add just one or two aircraft to start with and see how that works out before you start adding dozens.  You will probably want to watch your add-on aircraft take off and land to make sure they have no problems.

There are two common problems with AI:


Missing landing gear or non-moving parts:


This applies to aircraft made for FS98 or FS2000, and some for FS2002.  Most aircraft made  with older aircraft building programs don't have any moving parts when used as AI, so landing gear isn't shown and flaps and propellers don't move. The aircraft may otherwise work properly, but they will appear to float above the ground when taxiing.

This is a problem with the aircraft themselves, they are unable to respond to the AI control software for moving parts. There is probably no fix for this.

Most aircraft made with the new GMAX builder program don't have this problem but there aren't very many aircraft made with GMAX available yet. There should be a lot of new aircraft made with GMAX coming out soon though, especially once it becomes known they work better as AI.

To avoid this problem you should try to use aircraft that are made specifically for FS2002, and especially aircraft that are made with GMAX.

Crash landing or erratic flight:

A second problem with add-on aircraft used for AI is that they are sometimes unstable and may not be able to fly properly or they can’t land without crashing. This seems to be a problem with the FS2002 AI software being too sensitive about flight models. This can usually be fixed by substituting the ".air" file with one from a stable aircraft of a similar type, especially one of the stock aircraft.

For example, you can replace the .air file of an add-on A320 jet with the .air file from the stock 737.  The .air files are located in the folders for the individual aircraft and will have the name of the aircraft, for example “Boeing737-400.air”.  When you substitute a .air file, make sure you give it the same name as the file it is replacing. 

This will have one side effect though, if you want to actually fly the add-on aircraft as well as us it for AI traffic, then it will behave like the aircraft that you copied the .air file from. In the A320 example above, if you fly the aircraft yourself it will look like an A320 but will fly like a 737.  If you want to avoid this you can make a copy of the aircraft and have one copy just for AI, and keep the other for flying.  To do this you just need to make a duplicate copy of the aircraft folder and all its contents.  The name of the duplicate folder is not important.  You would keep the .air file that came with the AI aircraft in the folder for the flyable version, and use the substitute .air file in the folder for the AI version.  You must change the name of one of the versions, usually the AI version.  This will require you to change the name in both the aircraft.cfg file for the aircraft model itself, and in the Aircraft.txt file that TrafficTools uses to list all AI aircraft.  The aircraft name is set in the aircraft.cfg file with an instruction line such as “title=Boeing 737-400 Paint1”.  Note that there may be more than one of these name parameters in the file if the aircraft has several paint models. 

As if it wasn’t already confusing enough, when you make a copy of an aircraft in this way, both copies will show up in your aircraft list in FS2002.  If you do not want to see the AI version of an aircraft in your list of ‘flyable’ aircraft, then you can remove it by changing a parameter in the .air file.  To do this you must use a utility called ‘AirEd’ that is available on most major flight sim web sites.  Open the .air file with this utility and change the parameter “AircraftType” from 0 to 2.  This will change the aircraft to AI only so it won’t appear in your list of flyable aircraft.

Note that repaints of stock aircraft, aircraft with alternate paint schemes or different airlines for aircraft that came with FS2002, usually don't have any of these problems and can be used as-is.

Updates on working with add-on aircraft:

Making add-on aircraft work as AI is an evolving science.  This subject is discussed regularly on various flight simulation forums and those sites are a good source of new information and methods.  Also, some flight sim web sites have tutorials and FAQ sections that may supply more up to date information than you will find here.  One site that has a good FAQ section is:

http://www.flightsimnetwork.com/flightsimvetclub/

Problems and Q & A

TrafficTools gives an error “Can’t find FS2002”
This can occur if you moved your FS2002 folder without re-installing.  You can fix it by creating a new TrafficTools folder off of your main FS2002 folder and copying the TrafficTools files to it.  For example, if your main FS2002 folder is C:\FS2002 then create a new folder such as  C:\FS2002\TrafficTools.

Add-on aircraft have no landing gear
Aircraft made with older aircraft building tools usually have this problem. Aircraft made with the new GMAX builder usually don’t, so try to find GMAX built aircraft for add-ons where possible.  See the section Guidelines for Adding Aircraft.

Add-on aircraft have no moving propellers or flaps
This has the same cause as the previous problem.

Add-on aircraft crash or land before reaching the runway
The FS2002 AI software seems to be very sensitive about the flight characteristics of aircraft used for AI.   If an aircraft can’t land properly it can usually be fixed by substituting the .air file of a similar aircraft that the software can land.  See the section Guidelines for Adding Aircraft.

Add-on aircraft climb and dive or seem out of control
This has the same cause as the previous problem.

Aircraft can’t land and keep doing ‘go arounds’
This may be due to a bug in the FS2002 AI software that make it unable to land certain aircraft (add-on and stock) using a VFR flight plan.  Changing the flight plan to IFR will fix this.

I changed flight plans or aircraft and nothing changed in the AI world
Did you make a copy of the traffic.bgl file before making changes, and did you leave the copy in the same folder?  FS2002 will often read the copied file, even if it has a different name, and will ignore the modified traffic.bgl file.  This means that FS2002 will be running with all the stock AI traffic.  If you make a copy of that file then change the file extension from “.bgl” to something else, such as “.xyz” so FS2002 won’t try to read it.

I created new flight plans but the aircraft did not appear, or did not depart at the expected time.
If you used your editor to modify flight plans or aircraft, and you saved the modified files then used the compiler to create a new traffic.bgl file, then here are a few things to check:

Flight plan times are all in GMT.  When you set the start time on entering FS2002 you should set the time using GMT, not local time, if you want to observe your AI aircraft departing (or arriving) at the scheduled time.

Make sure you are using the correct departure time.  It can be confusing that the departure airport and the departure time from that airport are found in different legs of the flight plan. For example, in the following flight plan the aircraft departs from CYQR at 03:45:43 and departs CYYZ at 15:45:32.

AC#1,N60168,51%,24Hr,IFR,  03:45:43,09:28:50,050,F,1782,CYYZ,  15:45:32,21:28:40,060,F,1783,CYQR
If you created a new flight plan and you used a new add-on aircraft in the file, change the flight plan to use a stock aircraft temporarily and re-comiple it.  This will narrow down the problem to either the flight plan or the new aircraft.  Some older add-on aircraft don’t appear for some reason.

If the flight plan uses an add-on aircraft, make sure the aircraft name is correct. It should match the “title=” line in the aircraft.cfg file for the aircraft being used with no extra spaces.

If you created a flight plan departing an airport that doesn’t have a control tower or a large enough parking space or gate for the aircraft, the aircraft will not appear.  You can find out the number and sizes of parking spaces from the Current Location window in FS2002.  There is a list box at the bottom where you can select the runway, and all the parking spaces and gates are shown at the bottom of that list.

Make sure your flight plan repeat period is large enough to encompass BOTH legs of the flight plan, and stop over time at both ends, not just one leg.  You cannot have a flight from New York to L.A. and return with just a 6 hour repeat period.

If you are using a weekly repeat period, make sure you have set the correct day before entering FS2002.  The day you set on FS2002 is in local time but the day you specify in a flight plan is in GMT.  If your AI flight doesn’t depart when you expect it to try changing to the day before or the day after.

Also see the description for the previous problem.

My frame rates dropped drastically at airports with add-on aircraft
There are a small number of add-on aircraft that require an unusually large amount of graphics power to display, even though the aircraft themselves may not look very complicated.  If you have one or more of these aircraft then your frame rates will probably suffer.  You may be able to determine which aircraft is causing the problem by taxiing by each different aircraft  and watching for a frame rate drop when you look it.  If this doesn’t work then you can temporarily remove a few aircraft from the Aircraft.txt file by replacing the aircraft types with stock aircraft and recompile the traffic file. If the problem goes away then one of those aircraft caused the problem.  Note that even if an aircraft is moderately worse than normal for frame rates, if you use several of that same model at the same time it could cause very low frame rates.

Can I use the same aircraft model in more than one flight plan?
You can use the same model as many times as you want, even flying at the same time.  FS2002 simply makes as many images of the aircraft as it needs from the model files.

Can I use helicopters?
You can try, but the AI software will probably treat them the same as fixed wing aircraft and will try to taxi them to the runway for takeoff.

Aircraft disappear shortly after landing
This usually means there are no gates or parking spaces for the aircraft.  This can either be because there is no parking of the appropriate size at that airport, or all the appropriate parking spaces are already filled.  Jets the size of a 737 or larger require a gate (gates are all larger than ramp parking), so if a 737 lands at an airport without any gates then It will disappear.  Also see the next paragraph.

Can I add or change parking spaces?
At the time of writing this document there is no way to add or modify parking spaces, but it is expected that tools will soon be available to do this.

My AI aircraft just sits on the runway after landing
This will happen if you program an aircraft to land at an airport that doesn’t have a control tower (ATC tower and ground frequencies).  There is currently no way to add ATC to airports.

None of  my AI aircraft appear any more 
Some third party aircraft installers can cause a problem where your AI aircraft suddenly stop appearing.  Check in the main aircraft folder “FS2002\aircraft” and see if there is still a file there named “default.dp”.  If that file is missing you can re-load it from the FS2002 CD, disk 1.  It is contained in a file called AIRCRAFT.CAB and can be extracted with a Zip program.

My departure times are changed when I compile and de-compile 
When you compile and de-compile the same flight plan file you may notice your departure times change, they usually start a few seconds earlier.  This is because the traffic file does not save time in exact seconds, but in time ‘packets’ and the compiler must round-off the time to fit in a time packet.

If you find the departure time is drastically lower, for example you set a time of 08:21 and the time was chopped to 00:21, this is because you had a repeat period specified and the repeat period was divided out of your departure time.  For example, if you specify a repeat period of 4 hours your flight plan will repeat every 4 hours from 00:00 to 23:59.  So if you specify a departure time of 08:21 the compiler will chop that down to 00:21 and your flight will depart at 00:21, 04:21, 08:21, 12:21 …etc.  Note that your flight will still depart at 08:21 as you originally specified. The AI software needs the flight plan times to be this way.

 Notes on Traffic File Sharing

The traffic.bgl file contains Microsoft copyrighted material, even if it is modified, so if you modify a traffic file and want to share it with others, you cannot post it for public consumption.  It is even possible that posting the de-compiled source files may be a copyright violation. 

Reporting Problems

If you have problems, please consult the Problems and Q & A section first.  If you don’t find a solution there then you can report problems with the TrafficTools package, or suggestions for improvements to:



Lee Swordy



Swordy@rogers.com
Please keep in mind when making suggestions that the scope of the TrafficTools package is limited to manipulating AI traffic, it does not include things that are hard-coded into the software, such as ATC behaviour, or functions that are handled in scenery or aircraft model files.
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