F3 RC Simulator

Ver. 1.10
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Overview
The F3 RC Simulator is a program created to allow the RC hobbyist to “fly” a computer generated F3 model in a virtual landscape.  It’s main intents are to give the hobbyist a feel for how the F3 flys and also to help beginning RC pilots learn to fly (or improve their flying).  The program uses a custom, physics based flight model tailored to mimic the flying characteristics of the F3.  This version of the simulation (Ver. 1.10) has two modes – free flight and pylon race.  In free flight mode, the F3 model is placed into a hilly terrain for general practice.  In pylon race mode, the terrain is almost flat, and “smart” pylons are in place for you to fly around in a timed practice race.  This version also allows some basic aircraft parameters (e.g. center of gravity, weight, etc.) to be adjusted.

Recommended System

I would recommend you run this program on a PC with a speed of at least 300 MHz, Win98/2000/NT/XP operating system, and use a video card capable of rendering OpenGL graphics.  Please note that it’s very important that your video driver also support OpenGL (see the “Trouble-shooting” section below for more details).

Installation and Starting the Program
Unzip the file into any folder, and a subfolder (F3 Sim) will automatically be created with all the files needed.  Double click the .EXE and the program should start.

Keyboard Commands
L  
Launches the F3 at full throttle -- it also continues the simulation after a pause.

P

Pauses the simulation.

R
Re-launches the model after a landing, crash, or completed pylon race

down arrow   
Pitches the nose up (when the model is upright).

up arrow  
Pitches the nose down (when the model is upright).

left arrow  
Banks the F3 to the left (when the model is moving away from you).

right arrow  
Banks the F3 to the right (when the model is moving away from you).

5, 4, 3, 2, 1   
Sets the throttle to 100%, 75%, 50%, 25%, and 0% respectively.

Q

Pitch (nose) down trim

A

Pitch (nose) up trim



H
Activates a heads up display which shows airspeed, altitude, climb rate, and trim.

N

Deactivates the heads up display (no HUD).

F1

RC pilot view – standing on ridge

F2

RC pilot view – standing in valley

F3

Model “cockpit” view

J

Enables a 2 axis joystick (if present) – disables the keyboard

K

Enables the keyboard (default) -- disables the joystick

ESC

Exits the program

Flying Tips
Flying the F3 and other flying wings in general are a little different than flying a conventional tailed aircraft.  The F3 has no landing gear, so it must be launched with a hand toss.  Pitch response tends to be more sensitive.  Low speed stalls tend to be more gentle and stall recovery quicker.  With this in mind, here are some tips for flying the F3 simulation:

· The nose will drop a bit and the speed will start to increase after launch, so tap the down arrow key a few times to get the wing flying level.  Adjust the pitch trim (“A” or “Q”) if necessary.

· In general, tap the arrow keys when giving inputs.  The arrow keys fully deflect the control surfaces, so don’t hold the arrow keys down too long or you may overcontrol the model.

· The control surfaces become more effective as the model’s airspeed increases, so give smaller inputs when the model is moving fast.

· Type “J” to enable a joystick (if present).  Be smooth with the stick (give small inputs and see what happens) or you may overcontrol the model.

· To turn the model, bank left or right first, then pull the nose around using the down arrow key (or pull back on the joystick).

· In general, once the model is banked it will stay in that bank until you bank it back to level flight.

· When the model is banked, it does not generate as much lift as when the wing is level, so some down arrow (or stick back) may be needed to keep the model from losing altitude.

· When the model is flying toward you, left and right control is reversed – imagining that the control will “boost that side up” may help when the wing is coming towards you.

· When the model is inverted, nose up and down control is reversed.

· To fly inverted you will need to add “stick forward” (or up arrow) to keep the nose up since elevon reflex is modeled.

· When flying at reduced power settings, increase the trim to maintain level flight.

· To recover from a stall, let the model nose down and gain a bit of speed, then give some “nose up” input to get the model flying level.

Landing Tips

The F3 simulator “judges” your landings.  A “good” landing is based on the following criteria:

· airspeed must be less than 18 mph

· you must land the model in an area with an elevation of less than 12 feet – the “valley” area

· descent rate must be less than 500 feet/min (VSI > -500)

· wings must be level within 15 degrees (with respect to the ground)

· pitch must be between –15 and +20 degrees

· throttle must be set to 0% (or a prop strike will occur – remember there’s no landing gear)

Here are some tips to help you with your landings:

· Use the “F2” (RC pilot valley) view.

· Enable the HUD (“H”).

· Set the throttle to 25% (“2”) and the pitch trim (“A”) to around 11 to descend slowly.

· Plan to land in the “valley”, with the model coming toward you – descend to about 125 feet altitude and line up with the “long” axis of the valley. 

· At around 75 feet above ground, cut the throttle (“1”) and pull back on the stick (or down arrow) enough to keep your airspeed at around 18 mph and the VSI at around –400 ft/min, but try not to stall.

· Keep your wings level and when nearing the ground, “flare” (pull the nose up just a bit more) just before you touch down.

· Practice, practice, practice!

Adjusting F3 Sim and Model Parameters

The file “F3.ini” (located in your F3 Sim folder) contains simulation mode and flight model parameters which can be edited to change the way the simulation and/or model operates.  An example of the contents of the file is shown below.  To edit the file, open it using “Notepad.exe”, overwrite the values, then save the file.  Please note that all values should have a decimal point included except for “Simulation Mode”.  Do not add/delete lines or change the order of the values.

// Simulation mode (0 for FREE FLIGHT, or 1 for PYLON RACE)

1

// Model CG -- dist from nose (5.1 to 5.5 inches)

5.3

// Model weight (15.0 to 20.0 oz)

16.0

// Model maximum thrust (9.0 to 15.0 oz)

11.0

// Elevator trim (-3.0 to 15.0 degrees)

5.5

// Roll end point adjustment (50.0 to 100.0 %)

80.0

// Pitch end point adjustment (50.0 to 100.0 %)

80.0

A brief explanation of each parameter follows:

· Setting the Simulation mode to 0 will put the sim into “free flight” mode, where the F3 model is placed into a hilly terrain for general practice. Setting the Simulation Mode to 1 will put the sim into “pylon race” mode, where the terrain is almost flat, and “smart” pylons are in place for you to fly around in a timed practice race.

· The Model CG parameter sets the center of gravity of the F3 model.  Lower values will make the model more stable, while higher values will make the model more maneuverable.

· The Model weight  parameter allows you to see how the model would fly if say, a heavier battery pack was used.

· The Model maximum thrust setting allows you to see how the model would fly with different motor/propeller combinations.  I recommend using 11 oz to simulate a 6V SPEED 400 and 14 oz. to simulate a more powerful brushless motor.

· The Elevator trim parameter allows you to set the initial pitch trim.  It can be changed “in flight” using the “A” and “Q” keys.

· Roll end point adjustment and Pitch end point adjustment allow you to set the sensitivity of the model to keyboard and joystick inputs.  Use lower values for more stable control and higher values for more maneuverability.

Also note that setting parameters outside their ranges (shown in parenthesis) will cause the program to use the limit which is closest to the desired setting.  For example, setting the Model weight to 10.0 will cause the program to use 15.0 oz. as the weight.

Pylon Race Mode

To put the sim into pylon race mode, edit the Simulation mode in F3.ini file as shown above (i.e. set it to 1), then run the executable.  The setup and rules for the race were taken from the AMA competition regulations Event 423 (1/2A pylon racing) using 2 pylons.  A top view picture of the race course is shown below.
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This is a timed race.  The object of the race is to fly around the pylons in a counter-clockwise direction (left turns) as fast as possible without colliding with the ground or the pylons. The basic rules of the race and operation of the “smart” pylons are as follows:

· The race timer starts when the model is launched and stops after 10 laps around the pylons have been successfully completed.

· For a lap to count, you must properly round both the right and left pilots, then cross the start finish line.  You should see the “Laps” value increment when you do this properly.  If you “cut” either pylon, the lap will not be counted.

· As your model goes around a pylon, you will see the top of the pylon change from red, to yellow, to green, then back to red.  The pylon changes from red to yellow when the model is passed the pylon in the left or right directions – use this cue to turn.  The pylon changes from yellow to green when the model has rounded the pylon in the front or back directions – use this cue to head to the other pylon.  The pylon changes from green to red after the model has moved away from the pylon.

· Try to stay a bit above the pylons (they’re about 20 feet tall) – if you collide with either of them or the ground, the race ends.  Setting your pitch and roll end point adjustments to low values can help smooth out your flying.

To read the rules in their entirety, please see

http://modelaircraft.org/templates/ama/PDF-files/Rulebook/rc-pylon.pdf 

Have fun!

Trouble-Shooting

The sim starts, but won’t run – This is most likely due to low frames per second (FPS).  Low FPS can occur if your video card does not support OpenGL or your video driver does not support OpenGL.  To solve this, try installing the latest video driver for your video card.  Also see the web links below for more information.

http://opengl.org/users/faq/index.html 

http://www.glsetup.com/about.htm 

The joystick won’t work – The keyboard is enabled by default, so make sure you press the “J” key when the sim starts.  Also, go into “Control Panel” and check that your stick is recognized by Windows.

Versions, New Features, and Known Bugs

Ver. 1.10 – 12/6/02

Added features: pylon race mode, adjustable aircraft parameters, more realistic model size and speed, more realistic stall recovery, fixed joystick sensitivity bug.

Known bugs: HUD causes frame rate drop, HUD may cause system to lock up (Voodoo video cards), model collides with terrain near “sun” well above terrain, program causes a page fault if model is flown outside the terrain bounds.

Ver. 1.00 – 11/12/02

Added features: improved FM, pitch trim control, joystick control, collision/landing detection, multiple views, fixed FM “blow up” problem.

Known bugs: HUD causes frame rate drop, HUD may cause system to lock up (Voodoo video cards), model collides with terrain near “sun” well above terrain, program causes a page fault if model is flown outside the terrain bounds, joystick sensitivity changes with frame-rate.

Disclaimer, Contact,  and Acknowledgements

The usual disclaimers apply – I cannot be held responsible for any damage done by this program or any of its auxiliary files.  There is no warranty (it’s free ( ).

Please contact me (Rich Harazin) at rharazin@hotmail.com with comments, questions, or bug reports.

Special thanks to Game Tutorials.com (www.gametutorials.com) for the slick terrain graphics and all their OpenGL help!  Also thanks to Free Fall (http://freefall.freehosting.net/news/frontpage.html) for providing the free math library needed for some of the graphics animation. 

