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Licence

HELI-X R/C Helicopter Flight Simulator. Copyrigh) 2008-2012 by Michael Schreiner (info@heli-
x.net). All rights reserved.

This version of HELI-X is not freeware. You can download thenob version of HELI-X from
www.heli-x.net and the sites which are linked from this $itetesting purposes. The full version
of HELI-X can be obtained via www.heli-x.net. For both verss, you only obtain the right to use
HELI-X privately on your computers.

It is NOT allowed to make HELI-X available for download or testlibute or sell it. You may not
rent, lease, modify, translate, reverse engineer, dedengisassemble, or create derivative works
based on HELI-X.

The usage of HELI-X without registration at www.heli-x.ienot legal. If you are not sure whether
you are allowed to use your copy of HELI-X, ask at inffo@hetiet.

If you are interested in a commercial use of HELI-X, pleasatact info@heli-x.net.

This program was built using Java, Xith3d, Jogl, Joal, LWJ@&om, the java networking library,
Jama, Jagatoo, Gluegen and Jinput. Many thanks to all gesslinvolved in these great projects.
All licenses for these projects are stored in the particidhter.

Warranty Disclaimers and Liability Limitations

HELI-X, and any and all accompanying software, files, dathraaterials, are distributed and provi-
ded "AS IS” and with no warranties of any kind, whether expresimplied. You acknowledge that
good data processing procedure dictates that any prognatunding HELI-X, must be thoroughly
tested with non-critical data before you rely on it, and yeveiby assume the entire risk of using the
program. The same ist true for flying R/C-helicopters. Thiddngerous you do it on your own risk.
This disclaimer of warranty constitutes an essential piattiis license. Any liability of the devel-
opers of HELI-X will be limited to zero. In addition, in no eveshall the developers of HELI-X, or
its principals, be liable for any indirect, incidental, sequential, or punitive damages whatsoever
relating to the use of HELI-X.

Note: Flying with R/C helicopters may be dangerous. R/Cdogliers are no toy.

Have fun with HELI-X.
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Release Notes

Version 4.0 New in Version 4.0 compared to 3.0:
e Download manager for the installation of models, airpa@tgnes, videos
e improved physics
e physics for coaxial helicopters
e controller curves with dead zone in the middle for weakerticdiers
e reaction training
e no collective training
e promenade training
e funnel training
e wind display
e better rotor reflections, dependent on the pitch value
e elastic blades visualization of the rotating rotor
e new models
e new 3D scene Heli Flying field
e better performance in multiplayer simulation
e rework of the keyboard and button functions
e Polish and Italian Language support

e some bug fixes
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Version 3.0 New in Version 3.0 compared to 2.0:
e Crash-Objekte in foto scenes
e 3D scenes
e Pilot position vaiable (in 3d scenes)
e FPV-View (in 3D scenes)
e Smoke
e Tail rotor sound
e ambient sound
e multiplayer using color and texture information
e Basket training
e Rope training
e Failure training
e variable vertical helicopter position on screen
e Object zoom
e Performance updates
e History for helicopter and airport selection
e Filter for the helicopter selection
e Plugins
e Statistics information
e Online news

e New helicopter models

Czech and Norwegian language supported
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Version 2.0 New in Version 2.0 in contrast to 1.1:

e Update of the helicopter physics

Simulation of three axes gyro systems

e Import of V-Stabi Settings

e New dynamic objects (boxes, balls, etc.)

e Balloon training

e Cargo training

e Cage training

e Display of a position marker

e Throttle and pitch curves can be stored

e Slow motion

e French version

e Possibility of a game server (already in the demo version)
e Better adjustment to the performance of the hardware
e New helicopters, textures with alpha channel

e Helicopter colors can be changed interactively
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Version 1.1  New in Version 1.1 in contrast to 1.0:
e Pitch- and throttle-curves, Possibility for fixed pitchikel
e Gyro settings dependent on flight state
e Improvements of the gyro algorithms. Simulation of the $aitvo
e Auto rotation training
e Tail training
e Stall-meter
e Slip-meter
e Rotor head instability
e Improvement of the hover training
e New keyboard functions
e Automatic screen saver deactivation
e Improvements of the graphics of rotating parts

e Change of the view during multi player not only via the menti d&igo by click in the pilot
window

e New helis: T-Rex 600, Honey Bee King V2, Dragonus
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1 Getting Started 1 Getting Started

1 Getting Started

The usage of HELI-X is not that complicated so that it is palesto use HELI-X without reading
the user’s guide completely. But you should consider theviehg points:

e The controller should be plugged lireforethe start of HELI-X.
e At the beginning, you should configure the controller, seetiSe3.3.1

e You also have to assign the functions Idle Up 1 and 2 to a sveitgfour controller or a key
of the keyboard. Only then, the engine of the helicoptersheastarted.

e Then you can select an airport. There are different kindsrpbes available: SkyBox1024
has only a limited resolution (for not so strong graphicspaeid) while SkyBox offers the
full resolution, a HD resolution is available with SkyBoxHD

e 3D-Scenes offer the possibilitiy for a variable pilot pasitand to fly "with” the helicopter.

e Then, you can select a helicopter and your training can. start

e Many functions in HELI-X can be used by assigning functioms tswitch on the controller
or a key on the keyboard. Thus, you might want to have a looleeti@4.

Have fun with HELI-X!
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2 Installation 2 Installation

2 Installation

HELI-X is based on Java and can be run on different operatistems. In order to make this compa-
tibility possible, HELI-X does not make use of features whézce dependent on the operating system
(e.g. the registry in Windows). The important data is thosest in files. Hence it is mandatory that
the structure of the directories in HELI-X is not changed.

2.1 Directory Structure

The standard installation of HELI-X expects (based on tha directory of HELI-X) a directory
structure of the following form:

+ files ------ +

| + Application

| + controller

| + screenshots

|

+ resources --+

| + environnents --+

| | + SkyBox

| | + SkyBox1024
| + flights

| + help

| + mi scel | aneous

| + nodels -------- +

| | + hel i copter
| + Rot or

| + scenes

| + utils

+ libs

+ Java

Please note:

e In the directoryf i | es the configuration data of HELI-X is stored. §tr eenshot s you
can find the screen shots, if there are any.

e Airports, helicopters, utilities and scenes are storedeéaour ces.
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2 Installation 2.2 Windows

Since the models can be edited, it is necessary that the aséiné permissions to write in the
directoryf i | es as well as irr esour ces.

All libraries are stored ini bs.

In the Windows version of HELI-X, a Java distribution is inded. It is stored idava. The
Linux and Mac OS-X versions require that Java is alreadallest on your machine.

When you install the Mac OS-X version frondag then the directorieki | es andr esour ces
are automatically in the private directory of the user.

Experienced users have the possibility to change the pattti$ f es andr esour ces. To do this,
you can use the following parameters in the Java call:

e - Dhel i X. pat h. honme=absolute path
With this statement, the home directory is set, so thdtes andr esour ces are expected
below this directory.

e - Dhel i X. pat h. r esour ces=absolute path
With this parameter, the path fbi | es can be set.

e - Dhel i X. pat h. fi | es=absolute path
With this parameter, the path foesour ces can be set.

o If both files and resources are set, then the parameter
- Dhel i X. pat h. homre is ignored.

2.2 Windows

To install HELI-X on Windows, you only have to execute theugeprogramme. The standard in-
stallation directory i<C: \ HELI - X\ . Remember that you need write access to the directory. Do not
forget to calibrate the controller in the windows settings.

2.3 Linux

The installation of the Linux version is done by unzipping file into a directory. Dependent on
your system (32 bit or 64 bit) you have to execute the coritect script. HELI-X expects that Java 5
(or later) is installed on your system. Do not forget to aalib the controller in the system settings.
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2 Installation 2.4 Mac OS-X

2.4 Mac OS-X

HELI-X on Mac OS-X requires the version Mac OS-X 10.4 or heft@r the installation just move
the installation dmg package to the programs directory tand HELI-X as any other application.
You do not have to calibrate the controller within the opagisystem as it should be done with
Windows.When you start HELI-X for the first time, ttié | es andr esour ces directories are
created automatically in the user’s library directory (élsers/name/library/Heli-X). The file per-
missions are automatically set and you can add your moddlsigports there. Thus, the first start
may take some minutes.

http.//iwww.heli-x.net 11
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3 The Menu 3 The Menu

3 The Menu

Most of the functionality of HELI-X can be accessed from thenm bar.

Simulation  Configuration  Record/Play  Multi Player  Training “iew Shorcuts  Settings  Help

e Simulation. Here you can load airports, helicopters, and utilities. ddigon you can load
and save scenes. Also all editing processes are started here

e Configuration. Here you can perform many configuration tasks: controlléck slis3play,
camera, view, sound, and shadows. In addition, you can mtkf dual rate/expo-settings.
Furthermore, the brightness of the scenes and the wind caetbe

e Flight Recorder. Here you find everything for the record/play functionality.

e Multi Player. Here you find all functionality to practice together via théernet.

e Training. Available training modes can be found here.

e View. HELI-X offers many possibilities to control the view. Fugttmore you can switch on
additional windows, e.g. the stick display.

e Shortcuts. Some of the most important functions in HELI-X can be founteh&he complete
functionality can be accessed via the key and button funstio

e Settings.Define the language and the look and feel here.

e Help. Here you find everything which belongs to the help systenthieamore you can update
your model and airport library.

3.1 Simulation

For the selection of airports, helicopters, utilities andres, there comes up a window of the follo-
wing kind:

http.//iwww.heli-x.net 12
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3 The Menu 3.1 Simulation

E Airport Selection ]

;fype |.0.II bypes - I

~Airport Selection

Aduthor: Gerhard EKlauser

Diese Seenerie =zeigt den
Platz des Modellbsuclubs
Brigantiwn im Sormer Z006

[} wor der Renovierung der
Pizte. War wein erstes
Panorama, daher ist die
CQualitaet noch nicht Top
Class.

oK. I Cancel I Edit htep:ffwwe, mcb-bregenz, atf

The choice is performed using OK. Note the edit button. I§ ipiessed, there appears a window to
edit the parameters:

= Edit X|
1D Marme Yalue
z Mame Madellbauclub Brigankiunm
4 |LightDir 0.2,-0.5,-0.8
5 SkartPosition 0,0,-5
3 HeightOfGraund 0.0
Save I Cancel

All changes are permanent in the sense that they are alsbindlirther runs of HELI-X. You can
also find this combo box:

all bypes ll

Using this box, you can restrict the choices, see next sectio
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3 The Menu 3.1 Simulation

3.1.1 Airports

There are different kinds of airports in HELI-X: SkyBox, $xyx1024 and SkyBoxHD and Sce-
ne3D. The first one uses 6 textures of the size 2048 times 284& pwhile the second one uses
textures of the size 1024 times 1024. This might be impoftanisers with not so efficient graphics
adapters.

Hint: During a multi player session, all players use the sairort as the server. Thus
it might by a good idea to use an airport of type SkyBox102d¢esiyou do not know
how fast the computers of the other players are.

Starting with Version 3.0 there is also the class Scene3le Meu have more possibilities for the
camera settings, e.g. variable pilot position or flying Withe helicopter.

3.1.2 Utilities

Currently there exist three kinds of utilities: boxes (intjmalar interesting for landing training),
pylons and heliports. The positioning is done using a coatgi system withx and z running at
the bottom and/ pointing upwards. To simplify the positioning it might hdlp switch the matrix
view on (function Toggle Matrix View). It is not possible to remove the utilities piece by piece.
To remove all of them together, there is a menu entriGinortcuts”

3.1.3 Scenes

In scenes an airport is stored together with utilities arutiémal) a helicopter. When you save a
scene with a selected helicopter, then the helicopter isdtas part of the scene, otherwise not.

3.1.4 Import VStabi 4 configuration

If the selected heliopter uses a 3-axes gyro system, yourspart the VStabi settings from the
VStabi software in HELI-X. You can decide which settingslwié imported. If you want, you can
decide to store these settings permanently into the coatigarfile of the selected helicopter.
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3 The Menu 3.2 Plugins

3.1.5 Helicopter Colors

If the selected helicopter offers the possibility to chaitgecolors, you can do it here. As long as
you do not choose a color, it is selected randomly.

3.1.6 Helicopter Textures

If the selected helicopter offers the possibility to chaitgaextures, you can do it here. As long as
you do not choose a texture, it is selected randomly.

3.1.7 Recent Helicopters

For the quick selection of recently used helicopters.

3.1.8 Recent Airports

For the quick selection of recently used airports.

3.2 Plugins

Here is the possibility to use external programs.

3.2.1 Quit HELI-X

When you quit HELI-X then your last settings are stored awtcally. They are used for the next
start of HELI-X.

http.//iwww.heli-x.net 15
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3 The Menu

3.3 Configuration

3.3.1 Controller

3.3 Configuration

This is perhaps the most important configuration issuetiSggpoint is this window:

= Controller Configuration

S [=IEY

—Configuration {gao from left ko right)
Sticks | Buttans | Keyboard |
~Sticks
Funckion Stick. Irvert
Collective Pitch ICl:nmp_l LI r L g
Cyclic Rol |Comp_2 [ | = HIRRREENRED v
Cyclic Mick |Comp_o =W~ HIRRREENRED v
Rudder | comp_4 =l r L] L
| ok | Canicel | Load | Save
Here you configure (from left to right):
e The sticks
e The buttons and switches of the controller
e The keys of the keyboard.
The configuration of the sticks is made here:
http.//iwww.heli-x.net 16
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3 The Menu 3.3 Configuration

x|
~Plaese follow these instructions carefully

Move all sticks to their maximum

and minimum positions
—Stick positions

Camp_0 INNNNERNNNANNNNDED

Camp_t INNNNENNNNANNNNDED

Camp_2 INNNNENNNNANNNNDED

Camp_3 INNNNENNNNANNNNDED

Comp_4 INNNNENNNNANNNNDED

Camp_S INNNNNNNENNNNNNENR

Camp_6 INNNNENNNNANNNNDED

Camp_7 INNNNENNNNANNNNDED

Mt Cancel | ik

You only have to follow the messages in the window. If you hatreer switches or sliders on your
controller, do not forget to move them to their end positials®.

In the next window you can assign functions to the buttonsoofontroller:
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3 The Menu

The checkboxes "invert” can be used to toggle the on and ditipa.

http://iwww.heli-x.net

= Button Assignment
Eutton Assignments

Eutton

BEuttoni

Buttonl

Buttonz

Buttons

Buttond

inwert Funckion

¥Rotation+ [

*Raotation-

-

nong

Idle Up 1 {start the engine)
Idle Up 2
Autorokation

Pause and continue
Feload helicopter

Fesek scene {and delete boxes etc.)
Zoom in

Zoom ouk
Freeze and unfreeze wiew

Take screenshok
Playstop video

o [Record)stop video

Simulate crash of tail robor
Showe sticks

Hide sticks

Toggle stick display
Enlarge stick display
Shrink. stick display

Showe skall meker

Hide stall meter

Toggle skall meter display
Enlarge stall meter display
Shrink stall meter display
Show slip meter

Hide slip meter

Toggle slip meter display
Enlarge slip meter display
Shrink. slip meter display
Mare light

Less light

Toggle wind onj'off
StartfStop training
Toggle matrix display
Toggle menu onfoff
Stakus line onjoff

Toggle status display

Wi ko the other helicopters

IIse current position as skark position

3.3 Configuration

18
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3 The Menu 3.3 Configuration

The remaining functions can be assigned to keys of the keglb&ar this, use the following win-
dow:

= Key Assignment Window X|

—key Assignments

Function Key
Idle Up 1 {skart the engine) 1 -
Idle Up 2 z I
Auborokation &

Fause and continue

Reload helicopter

Reset scene {and delete boxes etc,)
Zaam in

Zoarm ouk =]
Freeze and unfreeze view

Wiew ko the other helicopters

Take screenshot

Playstop video

Record)stop video

Iz current position as start position
Simulate crash of tail robor

Show sticks ]
Hide sticks !
Toggle stick display E
Enlarge stick display
shrink, stick display
Mare light

Less light e
SkartfStop training
Toggle matrix display gl
Toggle menu onfoff ﬂ

| CK, I Cancel

The exact meaning of each function is explained later. Itfisracial importance for the use of
HELI-X, that the functions "idle up 1" and "idle up 2" are ageied to a button or a key. Otherwise,
it is not possible to start the engine.

You donot have to store the settings. This is done automatically. Woiks also, if different con-

trollers are used with HELI-X. The save function is only to umed, if you want to use different
settings for the same controller.
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3 The Menu 3.3 Configuration

3.3.2 Stick Display

There is the possibility, that the stick movement of thetgdashown in HELI-X:

The configuration of the stick display is done in this window:

= stick Display Configuratic X
Check the stick position for

cyclic nick {nose down)

—Left Skick, ~Right Stick——
~ r
r r r v
r r
| FEimist I Zancel

It is independent of the configuration of the controller, lsat it is possible for example that you fly
with mode 1 but the stick display looks as if you flew with mode 2

3.3.3 Camera

This is the window for the camera configuration:

http.//iwww.heli-x.net 20
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3 The Menu 3.3 Configuration

—_—— . -
=~ Camera configuration X|
—iiew Angle ~Firsk Person Yiew
FPY r
Default Angle (=) |14|
MiI'IiITIEII F'.ngle I:‘:':I IS Mode Pilat's Wiew w
Maximal Angle {*) |25 Distance |5 m -
—Global Auto Zoom —Dbject Auto Zoom
izlobal Aukto Zoom CnfCfF [ Object Suko Zoom onfoff [
Factor: 0.1 J Factaor: 0.2 = ,I
NURRNIRNERTNRRIAY IR RTRARERTARTARAITAT
Reference Distance IEEI M w Reference Distance |1IIIIII m w
fuko zoom ininner area [ futo zoom ininner area [
~Horizontal —Mertical
Soft Camera Mode o Saft Camera Made N
Maximal Angular Welocity (=fs) IIBIII Maximal Angular Yelocity (/=) IIBEI
Time Constant {5 n.01 Time Conskant {s) 0,01
Inner Area (%) IIZI Inner Area {%%) IIII

| (] 4 I Cancel |

With View Angleyou define the default as well as the minimal and maximal viegle There are
two kinds of auto zoom. The global auto zoom works on the bptier and the airport, whereas the
object auto zoom does only considers the objects, so thaghtriook not real. It should be used
only with large reference distances.

Auto zoom is switched on and off at the top right. Auto zoom n¥ethat there is an automatic
zoom-in when the helicopter is far away from the pilot ancewersa. The corresponding parameter
can be input with the slider. 1.0 (i.e., the rightmost posifimeans that the zoom is performed in
such a way, that the helicopter keeps its size. 0.0 meanshibig is no automatic zoom. A good
starting point for you might be a value 0.2. The referencéadie defines the starting distance at
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3 The Menu 3.3 Configuration

which the auto zoom works. If you select "auto zoom in inneaéit works also within a distance
which is less than the reference distance.

Hint: In reality there is no auto zoom. So you might want tottrgwitch off this feature

after some time and try to fly in such distances that you cédlrssg and control your

helicopter.
Below, you can adjust the soft camera mode for vertical amdotal camera movement separately.
Soft camera means that the helicopter is not fixed in the nmtlpdthe window but can move freely
around the center and the camera does not follow immedidtksre are the following settings:

e The maximum angular speed of the camera.

e The time constant determines how fast the camera reacts todkiements of the helicopter.
The larger this number is, the slower reacts the camera.

e The inner area determines the area in which the helicoptebeavithout a movement of the
camera.

A variable camera location can be activated with First Res’soview (FPV), which works only in
airports of type Scene3D. There are several settings faradhera movement:

e Pilot's viewmeans that the camera moves with the helicopter as if you avpilet inside the
helicopter..

e rigid means that the camera is moving with a fixed distance behadehcopter.
¢ flexiblemeans that the camera movement is around the helicopteawitbferred distance.

e On groundis similar to the flexible mode, but in this mode, the heightref camera is the
usual height of the eyes above the ground.

Note that the same settings are also valid when you look ttheandelicopter in mul-
tiplayer mode or to the video helicopter. And remember tloat gan switch the view
in multiplayer mode by clicking on the pilot'’s name in thegbilvindow or by using a
function.

Further settings for the camera can be found in the nigmuw”.
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3 The Menu 3.3 Configuration

3.3.4 Flight mode

S Flight Mode Configuration
Idle Up 1 ‘ Ide Up 2 i Auto rotation
Cyclic Nick Cyclic Roll Rudder
Expo: 25% Expo: 25% Expo: 0%
U U 1
Dual rate: 100% Dual rate: 100% Dual rate: 100%
U Y Y
Dead band: 0% Dead band: 0% Dead band: 0%
1 I U
Collective Pitch Throttle
-36% -18% 0% 50% 100% 40% 40% 40% 40% 40%
= Gyra Configuration
E2 [ E2
> > = = = > e 800
AL == N
e T HH Gain | 10.0
4 2 o 5 11 947 947 47 947 47
L 0K, J [ Ok /Save | ‘ Load Curves 1 [ Save Curves I [ Caniel

In this window you can adjust the dual rate and expo settingadisas the pitch and throttle curves
to your own needs. In addition, it is possible to define theogyaiin and heading hold gain value.
Of importance are the two possibilities to save the settifg®u press OK/Save, then the settings
are stored in the parameter file of the selected helicoptgoul press only OK, then the settings are
used but not stored together with your helicopter. Thusjdihibe a good idea, to experiment with
the settings (pressing OK) and at the end you store the gettiith the helicopter (OK/Save).

You have the possibility to load and save expo and dual/tatees. The gyro settings are not stored.

New in V4 is the dead band. You can use it when your controlder gfroblems to deliver a correct
zero signal.
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3 The Menu 3.3 Configuration

3.3.5 Wind/Brightness

=3 Wind/ Egrightnss
Wind Settings
Steady Wind
Speed (m/s) 0.0
Direckion (=) 150

Turbulent Wind

Speed (m/fs) 1.0
Time Constant (5] 1.0
Wind activation

Set wind active Fl

Brightness
Ij 00 %

[ (814 ] I Zancel

The wind in HELI-X has two components (as in nature):
e The steady or laminar part has a constant speed and direction
e The turbulent part changes its direction and speed duning. T he time constant determines
how fast the wind changes. A small constant means that the iwivery unsteady. With the
checkbox you can switch the wind on and off. There is also atfon which can be assigned

to a key, if desired.

The brightness of the scene can be influenced with the slidéeaottom. This is interesting for
night flying. In this case you should use helicopters whickeHaghts. The standard value is 90%.
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3.3.6 Slow Motion

Here you can choose the simulation speed (with the samegshydiyour own helicopter.

3.3.7 Performance

In this window you can adjust HELI-X to the possibilities ajyr hardware.

g Performance Configuration @

Performance | opendl

Smoke Configuration

Sound Configuration

i 7]
Smoke of own helicopters [V] Use ambient sound /]

Smoke of video helicopters  []

HUD Zonfiguration
i | SList
Smoke of remote helicopters [] how Timer il
Wisual Blade Configuration Alethm Cenfigkration
Dvnamic blade normals [ i et e 7l
Flactle bloros tak ) 1 Do reset instead crash [7]
Elastic blades {cydlic) [ RS 7l
i J [ Cancel

In the performance tab, you can configure the smoke settindlse visual blade configuration you
decide, if dynamic blade normals are used so that the refecctf the rotating rotor depend on the
actual pitch value.

In some helicopters, the blades and/or the paddles arécebashovable. With these switches you
decide if the elastic parts react to collective and/or cyiriputs. The default value is of course on.
Turn the switches off if you run into performance problems.

Some airports provide an ambient sound file. Decide if youtwanse them.
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On some systems, the timer in the Cage Training needs too reaayrces. In this case, disable the
timer.

Furthermore, you can deactivate the safety zone and youisalle the crash simulation so that the
simulation starts faster after a crash. Decide also, if ymlicopter will be crashed when it collides
in a multi player simulation with an other helicopter.

The second tab provides possibilities to adjust the opergiings.

3 Performance Configuration .
g

| F‘erFu:urmanu:eI openl |

Display Configuration

Resolution

Antialiasing e P w
Waync [l
Maximum FPS unlir.niteu:l -

i J [ Cancel

The anti aliasing settings are responsible for the smogtbfredges. Theses settings might drasti-
cally influence the performance of HELI-X, depending on ygraphics adapter. VSync means that
the frame rate is synchronized with the monitor refreshueggry, which causes a limitation of the
frame rate. If you do not limit the frame rate, HELI-X triesdet as much performance as possible
to maximize the frame rate of the simulation.

If you are a really experienced user, you can set in theMilpl i cati onSetti ngs. xm the
value ofShowAl | Opt i ons to true. Then you can adjust more settings.
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3.3.8 Sound

Here you can turn on and off the sound and adjust the volume Didppler factor influences how
the pitch of the sound changes dependent on the velocityediglicopter.

You can also define the volume of the ambient sound which i@ for some airports.

3.3.9 Shadow configuration

The calculation of the shadows (in particular when therenaaay utilities in the scene), can influ-
ence the performance if you have a graphics adapter whichdia® much performance. Thus you
can define here which shadows are displayed.

3.3.10 Window size

You can set the window size to a standard value with one click.

3.3.11 Video size

Here you can determine the size of the canvas. This is ofgstieif you want to create screen shots
or videos.

3.4 Flight Recorder

RecordiPlay BELIE

Load Flight
Save Flight

RecordiStop
FlayrStop

Play Caontrol

The flight recorder has the following features:
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e Arecording can be started and stopped with the menu entepidéstop”. The recording time
is then displayed in the status bar. In case of a crash, tlediag is stopped automatically.
After recording, the video is in the internal memory of HEXland can be played.

e To play the video you can use the menu entry "Play/Stop” or gai use the play control

window:
=10l x|
~Speed
|
I LI B | LN | HI LI | LN | |
25%  S0% 100%: Z200% 400%
~Position in Flight
|
I LI B [N #I LI B LN | |
0% 0% 100%
~Stop, Pause, Play

e It is possible to fly simultaneously with the video. Using thenu "View Directior?, it can
be determined to which helicopter the camera looks.

e There is only one video stored in the internal memory of HELIf you record another one,
the previous one is lost.

e To store a video, use the menu "Save Flight”. This createsnaatically a new directory to
store the video.

¢ If you want to share this video with you friends, make a zipdile of the complete directory.
You finditinresources/flights.

e You can edit the corresponding xml file to include your comtaeatout the video.

e You can also add a pictup evi ew. j pg to the directory. Then this picture is shown in the
video selection window.

e You can access stored videos with "Load flight”.
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3.5 Multi Player

The multi player functionality is based on a client/servangiple. That means: One pilot acts as
the server: he starts the sessions and predefines the amubithe utilities. The other pilots can

connect as client. All communications are directed via #wer. Thus, the server should have a
good computer with a fast internet access. The multi playeamuiooks as follows:

A= Training  Yiew  Shod

Start as Server
Jaoin Session

Shoye Pilat i
b o e

Feload Femote Helicopters

[Hisconmect

In this state there are two possibilities: You can start a&raes or you can connect as a client to a
running session.

3.5.1 Create session as server

To create a session the following window appears:
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= Create Session Ed
IInternet vI

—Session dekails

Session name IHELI-X Session

Port |1025 ITCF‘,I'UDF‘ - ClientjServer = |

Passward (optional) I

~Client (your compuker)

My name IMichaeI

My pork {optional) I

| Creake Session I Cancel

e Before creating a session you have to select the airporttenditilities.

e Since some pilots might have a poor graphics adapter youtmilgich to select an airport of
the kind SkyBox1024.

¢ In the combo box in the top of the window, you decide if this Beasion used in the internal
network or a session via the internet. Depending on thicgete the IP address for internal
or external use is published.

e Then you specify a name for this session.

e You can select the kind of communication for this sessions Thonly for very experienced
users. In most cases you should keep the standard settings.

e The port defines the port to which the clients have to contieistpublished.

e If you want, you can define a password. In this case, only thesele can connect who know
the password.

e You have to specify your name which is also visible to the oghayers.
e You can specify a port on which you want to send. In most cdsefi¢ld can be left empty.

e Pressing the right button, the session is created.
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e And then, other pilots can connect to your session.

3.5.2 Connecting with a running session

To connect with an existing session you can use this window:

= Join Session

3.5 Multi Player

x|

—Zurrent Sessions

Marme

Aijrpork

Filaks IF

Paort

Mode

Private

HELI-¥ Session alkach

217.238.6.110

1025

TCP/UDP

o

—Server

P IZI?.ZSB.E-.IIEI

Port |1025 ITCF‘,I'UDF‘ - Clierit/Server = |

~Clienk (your computer)

My mame IF‘eter

Password {optional) ||

My part (optional) I

| Conneck

Cancel

Ipdate Lisk

¢ In the top area you find a list of all sessions HELI-X is awarelsing the button "Update
List” you can force a refresh of the list.

e If you click on a session, then all the necessary parametensid into the right places.

e You need the port and the IP address of the server as well &thef the connection.

e |f you want to connect to a session which is not in the list, gan write the data in the fields
by yourself. In this case, the pilot of the server has to gime the information.

e You have to input your name and you can input a port which isémal port of your computer.

In most cases you do not have to determine a port.

e If the session has a password protection (you see this abthen "private” in the list) you
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have to input the correct password to join the session.

e If you press "connect”, the connection to the server will b&ablished.

3.5.3 Other windows

After the session is online, other menu items are available:

AN EWET Training  Yiew  Shor

Start as Semver
Jaim Session

Showe Pilat Info
Showy Chat wind o

Feload Remote Helicopters

Disconnect

The window with the pilot information looks like this:

—_— . .

= Pilot Information — O] x|
Mame Helicopter

Plichael HELLX

Peter A109

Show on changes v Close Stop server | Remoyve pilok

e All pilots are listed together with their helicopters. Whepilot selects a model which is not
available at your computer, you get an appropriate messaitpesiwindow.

e If you click on a line, the view follows automatically the paular pilot.
¢ If the box "Show on changes” is checked, the window is broughie front at every change.

This might be an advantage when you want to know who is in tesige, but it might also
disturb you during your flying.
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e The server has an additional button to disconnect anotlagepl You have to select the ap-
propriate player in the list beforehand.

Another window which can be activated is the chat window:

= Chat Window - O] x|

Peter f12:23 ) Hello
Michael { 12:23): Hi

Show on changes v Send | Close

It's use is obvious. A message is sent when the send buttaessed or when you type Enter. The
messages which were sent before you connect, are not shown.

3.5.4 Other functions

If the session is out of sync, or you have updated your hei@djbrary and you want to use the
new helicopters for the remote pilots, you can use the meitny &Reload Remote Helicopters”.
In this case, all remote helicopters are removed and retbaflerwards. You should need this item
only rarely. The last menu item can be used to disconnectufact as the server, the whole session
is closed.
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3.5.5 Requirements for the communication

The communication of the HELI-X multi player mode is basedT@P and UDP. Please note the
following hints:

e The client has to allow outgoing connections. For this, digonation in the router might be
necessary. Used is the given port and the two following pamimers, for example 1025-1027.

e The port should be able to communicate with T&tl UDP.
e The server has to allow incoming connections.

e If you have a fire wall, you should be aware of the parametasetin Windows, it might
help to deactivate the fire wall.

e If your router does perform a port mapping, it has to bo coméidwaccordingly.

e All these settings depend strongly on your particular haréwThus, if there are any questi-
ons, you should ask for help at the HELI-X forumttp://forum.heli-x.infa

3.6 Training

Here you can start and configure all the available traininghods. The first entry in the menu
allows to start and stop any training.

Hover Training
To configure the hover training, the following window appear
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= Hover Configuration X|

—who conkrals what

~Hover Details

Me HELI-¥ | | Inverted I
Colleckive Ritch v [ Height |1.5m "I
Cyclic Mick VT Yiew Direckion Il:uack - I
Cytlic ol v Fiatation speed IIZI pet rinuke I
Rudder LI 4 Feverse [

—Control Algorithm
robust '_,I Fast 3
(I I I A O

—Skart/Stop Training

Start Training

e On the left hand side, you can decide which functions arerotbed by HELI-X and which
you want to control by yourself.

e Several details are specified on the right hand side.
— Do you want to practice inverted or not?
— In which height is the hover training performed?
— Which side of the helicopter should be visible?

— With the box "Rotation Speed” you can define if the helicosteould rotate around the
vertical axis or not. You can also specify the rotation speed

— With the checkbox below you can change the rotation diractio
e Those functions which are controlled by HELI-X, are perfedrin such a way, as a teacher
would do. The position of the helicopter is therefore nottagtificially. The control algorithm

can be set to fast or robust according to the value of therslidie helicopter starts to swing
you should choose a lower value. And if the heli does not hislghosition, chose a higher
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value.
¢ Using the buttons, you can start or stop the training.

e |tis possible during the training to change the airport erhilicopter.

Promenade Training

The promenade training is similar to the hover training. ldeer, this time the pilot walks around the
helicopter. The nose of the helicopter should typicallynp@ito the same direction. The promenade
training does only work when an airport of type Scene3D isiel.

Reaction Training

The idea of this training is that the helicopter starts inredan situation and it is your task to bring
the helicopter safely to the ground.

Tail Training

The tail training is to practice the tail in such a way, tha ttelicopter is always oriented along its
flight path. For this, the slip meter shows the angle diffeesbetween the helicopter orientation and
its flight direction.

When you start the tail training you get an explanation ardslip meter is activated. Therefore
there is nothing to stop.
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Funnel Training
The funnel training is similar to the tail training. This tanhowever, the flight direction is perfectly
orthogonal to the helicopter orientation. The display enticalled a side slip meter.

Autorotation Training
For the configuration of the auto rotation training, thedwaling window appears:

—AF Details

Riickenflug o

Hihe IEIJEI m vI
Horizontale Geschwindigkeit IIZI kmnjh - I

W artezeit Os -
Blick auf Heli Ihinten - I

—Start/Stop Training

Training starten | Schliessen

Here you can define the height for the start, the horizontlmicity during start, the time until the
engine stops and the view direction to the heli. The checldadines if you want to start inverted.
The goal is of course, to land with a small vertical velocity.

The stall meter might help you with the training. It is expld later.

Balloon Training
In order to configure the balloon training, the following @ow is used:
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= Balloon Training |
~Balloon Details
Mumber of Balloons I 1 ll
Area Ismall LI
Size Irandu:um LI
~Rope Details
Length {m) Iranu:lu:um LI
Cietails Iu:u:uarse LI
—Start/Stop Training
Stark Training

You choose the number of balloons, the size of the area wheyeare and their size. For the lines,
you define their lengths and the details in the dynamic sitiua

Cargo Training
For the configuration of the cargo training, you can use tktings in this window:
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&= Cargo Training X|

~Rope Details

- O -
Dekails Iru:urmal LI

Aukomatic Conneckion Iexact * |

Haoaok Pasition IMiddIe

1

—Object Dekails

murmber of Objects |1

Object Type IEaII 0.4 kg

~Heliport Details

[
[
Area |smal -]
[
[
[

Mumber Heliports IIII
Position stretch I 1
Heliport Type I 1.5m
—Start/Stop Training
| Skark Training I Close |

The settings are similar to the balloon training. Note thai ave to put the cargo from where it
is placed to the active heliports. There it is unloaded aatarally as soon as it touches the active
heliport.

Basket Training
The basket training is similar to the cargo training. Butltlaéls are stored in baskets.
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Lasso Training
The goal of the lasso training is to fly with the rope. The roge be cut by the rotors. So typically
the helicopter has to fly backwards.

Cage Training

The goal of the cage training is to hover as long as possilidenof the cage. Depending on the
level, the cage moves. If the display of the timer needs tonpyma@sources on your computer, you
can switch it off in the configuration menu.

= Cage Training Configurat X|
—Cage Details
Level |1 LI
Cage Size ISmaII LI
—Start/Stop Training
Stark Training

No Collective Training

The idea of this training is that the helicopter is held aitily at a given height and the collective
input of the helicopter is ignored. This can be used to pradtie stick movement of the cyclic stick,
e.g. to get clear about what to to in a piroflip.

Failure Training
With the failure training you can practice the right reaciavhen parts of the helicopter fail. Use
this window to choose the right settings:
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m~ Failure Simulation

~Failure Selection

Ackive Failure Frequency Kind
[ =P Serva rarely Cernporary
- =P Serva Gear rarely Cernporary
- Tail Servo rarely kemporary
- Tail Servo Gear rarely kemporary
- Belt YWearouk rarely kemporary
- Belt Broken immediakely kemporary
- Dtive Gear Wearouk rarely Cernpor aty
- Engine Broken rarely kemporary
- Conkraoller Faulk rarely kemporary
- Conkroller Fault Fail Safe rarely kemporary

~Failure Activation
[T Activate Failure Simulakion
ik Cancel

3.7 View

x|

Show Statistics

The statistics window gives you information about your esafHELI-X.

3.7 View

In this menu you find several functions to define the view witHELI-X.

e Zoom functions (instant zoom) are set to F11 and F12 (can begdd). In contrary to the

zoomfunctionsthey are active while pressing the keys and not while rabegisie keys.

e Freeze view means that the view does not follow any helic@stgmore. You can look around
using the arrow keys.

e Using ,Heli on Screen” you can achieve that the helicoptetbigve the center of the screen.
This may help to see the ground earlier during auto rotatiodihgs or to achieve to see both

the cargo and the helicopter together during the cargoitigin

e The position pointer is a circle on the ground. It may help watl the cargo training.

http.//iwww.heli-x.net
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With the next five menue entries you can switch on and off tepldy of the sticks, the stall meter,
the slip meter, the side slip meter and the wind display.

The stall meter has three bars. The red vertical bar showsmaeh percent of the main rotor is in
stall. The green bar shows the rotation speed of the main fbihe small red horizontal bar shows,
how much pitch is given at the tail rotor. The stall meter dtidwelp you to practice auto rotation
landings.

e You can switch on and off the status line with the next item.
e With the menu item "Look at” you can decide which helicopteuywant to follow. This can

be your helicopter (which is the default) the video helievpr helicopters from other players
within an internet session.
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Shotcuts  Settings  Help
Zoom In [F11]
Zoorm Qut [F12]

Freeze View
Unfreeze YView

Showe sticks
Hide sticks

Look at Your Helicopter
Yideo Heltopter

Peter (4108)

You can follow a remote helicopter also by clicking on a linghie pilot information window.

3.8 Shortcuts

Some of the most important functions are available in thetshts menu. Note that all functions
can be assigned to a key on the keyboard or to a button of yairotier.

e The Pause and Resume functions stop your own helicopteretggise it again. Remote heli-
copters or the video helicopter will continue their flight.

e Reset helicopter means that your own helicopter is movets t&tart position.

e You can remove your own helicopter with the next item. This ba helpful, when you are
watching at a video helicopter or in a multi player setting.

e With Remove Utilities you can remove all boxes, pylons aniibbes from your scene.
e With Reset Scene you remove your helicopter and all uslitie

e The next items can be used to enlarge or shrink the stickadispl

e The same can be made with the stall meter.

e And with the slip meter.

e And with the side slip meter.

http.//iwww.heli-x.net 43


http://www.heli-x.net

3 The Menu 3.9 Settings

e And with the wind display.

3.9 Settings

Language  » |
Look And Feel k hetal
Windows

“ AWindows Classic

Here is the place to change the language settings and thetwbkeel of HELI-X. These settings
are stored so that they are effective at the next start of HELI

3.10 Help

Help

LIsers Manual

HELI-X Homepage |
HELI-X Farum

Look for Mew Helicopters
| Look for Mew Airports
Look for Mew Scenas
Look for Mew Utilities
i Look for Mew Flights

Update HELI-X

Mews ‘

About .. |

Here you find different things concerning help issues anatgdVith the first item you obtain the
online user manual version (updated). Next you find linkhieoHELI-X Homepage and the support
forum.
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The following items start a process where HELI-X looks fodafed versions of airports, helicopters
and so on. Of course you need to have online access for thigde&/'ou get a list where you can
see for which local data there is an update available. Deglt® data you want to download and
press the update button.

Updates of HELI-X are available online. When you select itieis you see whether your version is
up-to-date. When there is an update available, you canroibtaith your personal registration data.

The news screen gives you the most recent information abBut-.

For further assistance have a look at the HELI-X—Forhttp(//forum.heli-x.infg.
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4 Functions

This important section describes the many functions of HElWhich can be assigned to a button
or switch of the controller or to a key of the keyboard. Sin@ngnfeatures of HELI-X can be used
with these functions, this is a section which you should read

e Idle Up 1 (start the engine).You start or stop the idle up 1 state, that means the engine is
started and runs with a low speed.

¢ Idle Up 2. The state with a higher rotor speed.

e Autorotation. You start the auto rotation with this function.

e Airport Selection. Same function as the corresponding menu entry.

e Helicopter Selection.Same function as the corresponding menu entry.

e Utility Selection. Same function as the corresponding menu entry.

e Scene SelectionSame function as the corresponding menu entry.

e Pause.Turning on the pause.

e Resume.Turning off the pause.

e Toggle pause and resumelurning on and off the pause.

e Reload Helicopter. The actual helicopter is reloaded. This function is in gatar useful
when you are editing model parameters with an external editsing this function you can
immediately try the changes made in the xml file.

e Reset scene (and delete boxes etthe reset functionality of HELI-X.

e Zoom in/Zoom out. These zoom functions can be assigned on any key.

e Freeze and unfreeze viewToggle on and off of the dynamic view.

e Switch view from heli to heli. Changes the view focus from helicopter to helicopter. The
other helicopters can be a video helicopter and the remditpters.

e Toggle Heli position on screenMoves the heli position vertically. This may be of advantage
while in an auto rotation or cargo training.
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Take ScreenshotTake a screenshot and store it in the screenshots directory.

Play/Pause VideoStart and stop the playback of a video.

Record/Stop Video.Start and stop the recording of a video.

Use current position as start position.After the next crash or a reset the helicopter is at this
position with the current engine state. This might help theatient pilots who do not want

to wait until the engine starts.

Simulate crash of tail rotor. The only way to "repair” the tail rotor is a reset (or crashjtod
helicopter.

Show/Hide/Toggle SticksThese functions can be used to control the stick display.nvigint
prefer the toggle function on the keyboard.

Enlarge/shrink Stick Display. Change the size of the stick display. The settings are stored
when HELI-X is finished.

Show/Hide/Toggle Stall Meter.These functions can be used to control the stall meter. You
might prefer the toggle function on the keyboard.

Enlarge/shrink Stall Meter. Change the size of the stall meter. The settings are stored wh
HELI-X is finished.

Show/Hide/Toggle Slip Meter.These functions can be used to control the slip meter. You
might prefer the toggle function on the keyboard.

Enlarge/shrink Slip Meter. Change the size of the slip meter. The settings are stored whe
HELI-X is finished.

Show/Hide/Toggle Side Slip Meter.These functions can be used to control the side slip
meter. You might prefer the toggle function on the keyboard.

Enlarge/shrink Side Slip Meter. Change the size of the side slip meter. The settings are
stored when HELI-X is finished.

Show/Hide/Toggle Wind Display.These functions can be used to control the wind display.
You might prefer the toggle function on the keyboard.

Enlarge/shrink Wind Display. Change the size of the wind display. The settings are stored
when HELI-X is finished.
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Toggle Position Pointer.This function can be used to control the position pointer.

More light/Less Light. Use this to make the scene darker for night flights.

Toggle wind on/off. Use this function to turn the wind on and off. The velocitytisgfs for
the wind are stored.

Start/Stop Training. To start and stop the currently selected training.

Unload Cargo. To unload the cargo manually during the cargo training.

Toggle matrix display. The matrix display can help you to find the right position falities.

Ay

_f:.j; {é —

e Toggle menu on/off.You have the possibility to switch the menu on and off, so thatarea
for the display of the scene can be enlarged. This might besefwhen you have several
windows opened. For Mac users this function does not makees&nce the menu bar is at
the top of the window.

e Status line on/off. You have the possibility to switch the status line on and sdf that the
area for the display of the scene can be enlarged. This megbf bse when you have several
windows opened.

e Toggle status line.There are three different status lines possible. Besidestdndard line,
you can chose to display the helicopter position. This mlggtuseful to define the start
position or utility positions. The third possibility is tasplay the direction of the sun light.
During this display, the cursor keys can be used to changégthedirection. The numbers
can then be put into the configuration file of an airport.
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Toggle Sound on/off.You can switch the sound on and off.

e Switch to next texture. If the helicopter has several textures, they can be changfbdhvis
function

e Switch to next color. If the helicopter supports the change of a color, this candre dvith
this function

e Toggle topography shapelf you construct crash objects, you can make them visiblé wit
this function.

e Reload topography.Using this function, you can update the crash objects frartdpogra-
phy files without loading the sky box pictures.

e Instant Zoom In/Out These functions are only available for the keyboard. Inmeshtto the

normal zoom functions, they act instantly when a key is m@ssd not when it is released.
In a standard installation they are assigned to F11 and F12.

http.//iwww.heli-x.net 49


http://www.heli-x.net

5 Developer 5 Developer

5 Developer

5.1 Helicopter Models

Currently, all helicopters are seen as helicopters whisle lpaddles. If you want to model a helico-
pter without paddles, just set the coupling between paduidslades to zero.

5.1.1 General remarks

e Models for helicopters consist out of a couple of files whioh @llected in one directory.
e The name of the helicopter is the name of the directory.

e In order to ensure compatibility with the different opengtisystems, you have to take care of
the cases in the filenames.

e As said before, all files are collected in one directory.

e Three files have the same name as the directory: *.wav witedhad of the helicopter, *.xml
with the parameters and *.obj which is a wavefront graphies fi

e There might be other files in the directory, e.g. for the mateor the textures.

e If there is a picture "preview.jpg” in the directory, thiscpiire is used as preview in the model
selection window.

e The .obj-File is a wavefront file. Please take care aboutdhewWing:

— The center of gravity of the model is the origin of a right had@oordinate system. The
X axis points to the front, thg axis is vertical. The axis points to the right.

— The rotating axis of the main rotor lies on thaxis.
— The groups which build the main rotor have names beginnirtly Mainrotor”.
— The groups which build the tail rotor have names beginnirty Wiailrotor”.

— Groups with transparent material must have a name that eitds tw anspar ent ,
e.g.canopy_transparent.
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e HELI-X uses different graphical objects for the rotor witwl speed and the rotor with high
speed. The low speed rotors are the ones from the object diteokors with a high speed, a
different object is used. If you want specific objects for ybalicopter, these objects have to
be in the directory with the names "Mainrotor.obj” and "Tatbr.obj”. If these files are not
present, HELI-X uses standard rotors.

e Within the xml file there are some parameters for the grapfikey are used for the position
of the rotors and for the size of the helicopter.

5.1.2 Visual parameters

In the xml file of the model the following parameters are userdtlie visual representation of the
model.

<Mai nrotorPosition> [f,f,f]
The position of the main rotor in local model coordinatess lised when the rotor is substi-
tuted by the transparent disk.

<Mai nrot or Tur nAxi s> [f, f, f]
The turn axis of the main rotor.

<Mai nrotor Angl e> [f,f,f]
Tipping angles of the axis of the main rotor.

<TailrotorPosition> [f,f,f]
The position of the tail rotor in local model coordinategsltised when the rotor is substituted
by the transparent disk.

<Tai |l rotor TurnAxi s> [f,f, f]
The turn axis of the tail rotor.

<Tail rotor Angl e> [f,f, f]
Tipping angles of the axis of the tail rotor.

<Tai | rot or CrashSi zePer cent age> [f]
using this value (0-100) you can reduce the sensitivity eftéil rotor with respect to crashes.

<Scal e> [f]
This parameter can be used to define the scale between maddiraies and real coordina-
tes. Usually, it is not used. Then the actual size of the bptir is determined by the next two
parameters.
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<Scal eDet er m nant Part Nane> [s]
Here you write e.g. Mainrotor

<Si zer Scal eDet ermi nant Part > [f]
and then you specify the diameter of the main rotor here iremet

<Hel i copt er Type> [s]
Type of the helicopter: Trainer or Scale.

<HookPosi tion> [s, f,f,f]
Defines a hook for the cargo training. A comma seperated\ete and X,y z coordinates.

<Fact or Vi sual El asti cBl adePi t ch> [f]
If you want that a part of the main rotor object deforms duéhtogitch or cyclic values, give
those parts a group name that contains the stingst i c. Similarly if you want that the
face normals change their angle due to the pitch value, bwedrresponding group a hname
that containglynami ¢_nor rmal . This factor now determines the amount of elastic bending
due to pitch.

<Fact or Vi sual El asti cBl adeCyclic> [f]
This factor determines the amount of elastic bending of thannmotor due to cyclic controls.

<Col or Shape> [s]
It is possible to change the colors of Shapes within HELI-¥u¥efine the shapes for which
this is possible as ColorShape. To identify which color isgdole for which shape, there are
used groups. An example:
<Col or Shape group="0" col or="1">Body</ Col or Shape>
There is a shape with the name Body. It is associated withrihepd). The optional value for
col or means, that color 1 is used for this shape.

<Color> s, f,f, f f, f, ff, f, f]
With this tag you define the colors. It is a comma separatedAfter the name of the color
there are nine numbers between 0 and 1. They define the RG&s\wallthe ambient, diffusive
and specular intensities.

<Text ur eShape> [s]
It is possible to change the texture of the so called textapeas which are defined with this
tag. To identify which texture is possible for which shapere are used groups. An example:
<Text ur eShape group="0" texture="1">Body</ Text ur eShape>
There is a shape with the name Body. It is associated withritngogD. The optional value for
t ext ur e means, that texture 1 is used for this shape.

<Texture> [s, s]
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This tag defines a texture. in a comma separated list thelne isame and then the file name
of the texture. You should also use the attribute group.

5.1.3 Physics parameters

General parameters

<Nanme> [s]
The name of the model. It is displayed in the title bar of thadeiw.

<Ti meFact or> [f]
This factors determines the simulation speed. Default is 1.

<Physi cal Mbdel Nane> [s]
The internal name of the physical model. Here you have tewét i copt er V1 1.

<Aut hor > [s]
The name of the author of the model.

<WWAS [s]
URL of the author’s web site.

<Commrent > [s]
Comments about the model.

Mass, geometry, etc.

<RhoAi r > [f]
The density of the air in kg/f Default value is 1.2009.

<Mass> [f]
The mass of the helicopter in kg.

<I xx> [f]
Moment of inertia for rotation around theaxis. In kg nt.

<lyy> [f]
Moment of inertia for rotation around theaxis. In kg nf.

<lzz> [f]
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Moment of inertia for rotation around theaxis. In kg n#.

<Ixy> [f]
Combined moment of inertia for rotation around g axis. In kg n¥.

Main rotor

<Rot or HeadPosi ti on> [f, f, ]
The position of the main rotor in the true coordinate systewz in m.

<Nunber O Bl ades> [i]
The number of blades.

<MaxRadi usBl ade> [f]
Outer radius of the blades in m.

<M nRadi usBl ade> [f]
Inner radius of the blades in m.

<Chor dLengt hBl ade> [f]
Chord length in m.

<MassBl ade> [f]
Mass of a blade in kg.

<SenseOf Orientation> [i]
Direction of rotation. To the right: -1, to the left: 1.

<Mul ti pl i cat or Mai nRot or I nerti a> [f]

With this factor you increase the moment of inertia of themmrator around the axis, e.g. to
take into account the paddles.

Main rotor — settings

<Pi t chAngl eM nMax> [f, f]
Minimum and maximum pitch angle in degree.

<Bl adeRol | Angl eM nMax> [f, f]
Minimum and maximum roll angle in degree.
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<Bl adeNi ckAngl eM nMax> [f, f]
Minimum and maximum nick angle in degree.

<Rot or RevPer M n100> [f]
Number of revolutions per minute of the main rotor. The vadiimes the speed when the
throttle curve has the valug100%.

<PitchCurve> [i,i,i,i,i]
5 values, which define the pitch curve. Values from -100 to. 100

<PitchCurve2> [i,i,i,i,i]
Like <Pi t chCur ve>, but for Idle Up 2.

<PitchCurveA> [i,i,i,i,i]
Like <Pi t chCur ve>, but for auto rotation.

<ThrottleCurve> [i,i,i,i,i]
5 values, which define the throttle curve. Values from -100G0.

<ThrottleCurve2> [i,i,i,i,i]
Like <Thr ot t | eCur ve>, but for Idle Up 2.

<ThrottleCurveA> [i,i,i,i,i]
Like <Thr ot t | eCur ve>, but for auto rotation.

<Ni ckExpo> [i]
Expo settings for cyclic nick, -100 up to 100. Default is O.

<Ni ckExpo2> [i]
Like <Ni ckExpo>, but for Idle Up 2.

<Ni ckExpoA> [i]
Like <Ni ckExpo>, but for auto rotation.

<Ni ckDual Rat e> [i ]
Dual rate settings for cyclic nick, 25 up to 125. Default i©10

<Ni ckDual Rat e2> [i]
Like <Ni ckDual Rat e>, but for Idle Up 2.

<Ni ckDual Rat eA> [i ]
Like <Ni ckDual Rat e>, but for auto rotation.
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<Rol | Expo> [i]
Expo settings for cyclic nick, -100 up to 100. Default is O.

<Rol | Expo2> [i]
Like <Rol | Expo>, but for Idle Up 2.

<Rol | EXpoA> [i ]
Like <Rol | Expo>, but for auto rotation.

<Rol | Dual Rat e> [i]
Dual rate settings for cyclic roll, 25 up to 125. Default i9910

<Rol | Dual Rat e2> [i]
Like <Rol | Dual Rat e>, but for Idle Up 2.

<Rol | Dual Rat eA> [i]
Like <Rol | Dual Rat e>, but for auto rotation.

Main rotor — thrust

<Mul tiplicatorRotorLift> [f]
This factor is used to fit the thrust of the rotor.

<Mul ti plicatorRotorlLiftAutorotation> [f]
Same advul ti pl i cat or Rot or Li ft, but valid during auto rotation.

<Mul ti plicatorAirResistanceM [f]
This factor determines the air resistance of the rotor wiscimdependent of the angle of
attack.

<Mul ti plicatorAirResistanceN> [f]
This factor determines the air resistance of the rotor wiickependent on the angle of attack.

<MultiplicatorStallLift> [f]
This factor controls the lift during stall.

<Fact or Ai r Resi st anceDuringStal |l > [f]
During stall you can influence the air resistance (depenoeipitch) with this factor.

<Stal | Angl e> [f]
This is the angle (in degree), for which a stall might occur.
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<Stal | Angl eAut orotati on> [f]
Like StallAngle, but valid during the autorotation phase.

<Stal | RevPer M n> [f]
The stall can only happen when the number of revolutionslmsabthis number.

<Mul ti plicatorN ckRol | Power > [f]
This factor increases the power consumption caused byccygotlitrols. It is due to the air
resistance of the paddles.

<Addi ti onal Li near Ai r Resi st ance> [f]
With this parameter you can adjust the air resistance ddoirgard flight (independent of the
angle of attack).

<Addi ti onal Li near Pi t chAi r Resi st ance> [f]
With this parameter you can adjust the air resistance ddioinvgard flight (dependent on the
angle of attack).

<G oundEf f ect Exponent > [f]
Tuning of the ground effect. Default is 1. Higher values wittrease the ground effect.

<Ti pLossFact or > [f]
The thrust at the tips of the blades is not optimal. If you dase the value (default is 1) you
can decrease the thrust in order to simulate the tip losses.

<Vertical CinbFactor> [f]
This factor is very experimental. Values greater than tHaudevalue 1 will restrict the ma-
ximal climb speed of the helicopter. Maybe this parametdirbei erased at some time.

<Mul ti pl i cat or Rot or Tor que> [f]
Factor to increase the torque caused by the main rotor.

<Eul er Fl owivagi cNurber 1> [f]
This parameters controls the inertia of the air flowing tigtothe main rotor. This influences
the reaction speed in pitch changes.

<Eul er Fl omvagi cNunber 2> [f]
This factor controls the flow situation in forward flight. & fresponsible for the gain of lift
during forward flight.

<Eul er Fl owivagi cNunber 3> [f]

This parameter controls the shape of the air flow above amavtbe main rotor. This controls
e.g. the maximum climb velocity.
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<Fact or Rol | Ni ckCoupl i ngFor ewar dFl i ght > [f]
During forward flight torque is also produced in roll directi This can be influenced by this
value.

<Pi t chDynami c> [f]
Shortens the reaction time to pitch which is due to the dyonarmi the blade angles. It makes
the heli more aggressive, so use it with care. Default: O:

<Ni ckDynani c> [f]
Shortens the reaction time to nick which is due to the dynamiche blade angles. It makes
the heli more aggressive, so use it with care. Default: O:

<Rol | Dynani c> [f]
Shortens the reaction time to roll which is due to the dynaroicthe blade angles. It makes
the heli more aggressive, so use it with care. Default: O:

Main rotor — rotor head

<Rot or HeadSt i f f nessTi meConst ant > [f ]
The bearing of the feathering shaft can cause vibrations i§tthe time constant of theses
vibrations (in seconds).

<Rot or HeadSt i f f nessDanpi ng> [f]
The damping of the system is determined by this parametghdilivalues mean a greater
damping. Small values cause intensive vibrations. Thaevalis the limit between oscillating
systems and strongly damped systems.

<Rot or HeadSt i f f nessM ni mal Danpi ng> [f]
For small rotation speeds the vibrations are typically niistensive. Thus, this damping value
is used for small rotation speeds.

<Rot or HeadSt i f f nessM ni mal Onega> |[f ]
And this damping value is used for revolutions per minutechtdre smaller than this value.

<Rot or HeadSt i f f nessNi ckRol | Coupl i ng> [f]
The coupling of the vibrations in nick and roll direction istdrmined by this value. Zero
means no coupling, larger values mean a greater coupling.

<Rot or Headl nst abi | i t yTi neConst ant > [f]
Time constant (in seconds) for the rotor head instabilitgo&d starting point is 2.
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<Rot or HeadSt i f fnessDi fferenti al > [f]
This value (when greater than the default value 0) causesngtifecation of the vibrations
based on the vibration velocity.

<Rot or Headl nst abi | i t yAnpl i t ude> [f]
Amplitude of the rotor head instability.

<Rot or PhaseShi f t Degr ees> [f]
The pase shift (if1) between controlled and true cyclic controls.

Bell-Hiller paddles

<MassPaddl e> [f]
The mass of a paddle in kg.

<MassFl ybar> [f]
The mass of the flybar in kg.

<Lengt hFl ybar > [f]
The length of the flybar in m.

<Ar eaPaddl e> [f]
Area of one paddle in f

Bell-Hiller paddles — settings

<Paddl ePi t chFact or > [f]
Factor between angles of the flybar and the angle of attadkedblades. Example: 1 means
the angles of the flybar is equal to the angle of the bladesefussalent to a rotor without
paddles.

<Hi I | er Ni ckAngl eM nMax> [f]
Minimum and maximum nick angle of the paddles in degree.dfdhare two values, the first
is for idle up 1, the second for idle up 2.

<Hi Il er Rol | Angl eM nMax> [f]

Minimum and maximum roll angle of the paddles in degree. é¢f¢hare two values, the first
is for idle up 1, the second for idle up 2.
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Tail rotor

<Tai | Nunmber O Bl ades> [i ]
Number of blades of the tail rotor.

<Tai | MaxRadi usBl ade> [f]
Outer radius of the tail rotor in m.

<Tai | M nRadi usBl ade> [f]
Inner radius of the tail blades in m.

<Tai | Chor dLengt hBl ade> [f]
Chord length of the tail blades in m.

<Tai |l XyzPosition> [f,f,f]
Position of the tail rotor, x,y,z, in m.

<Tai |l XyzDi rection> [f,f, ]
Direction of the rotation axis of the tail rotor.

<Tai | FrequencyRati o> [f]
Frequency ratio between the revolutions of the tail rotat #ga@ main rotor.

Tail rotor — thrust

<Mul tiplicatorTail RotorLift> [f]
This factor is used to fit the thrust of the tail rotor.

<Mul ti plicatorTail Ai rResi stanceM> [f]
This factor determines the air resistance of the tail rotoictvis independent of the angle of
attack.

<Mul ti plicatorTail Ai rResi stanceN> [f]
This factor determines the air resistance of the tail rothictvis dependent on the angle of
attack.

<Mul ti plicatorSi deShiftByTail Rotor> [f]
This factor increases the sideward thrust of the tail rddefault is 1.

<Tai | Rot or Fl i ght Ai r Resi st anceM> [f]
This factor determines the air resistance of the tail ratdoiward flight which is independent
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of the angle of attack.

<Tai | Rot or Fl i ght Ai r Resi st anceN> [f]
This factor determines the air resistance of the tail ratdorward flight which is dependent
on the angle of attack.

Tail rotor, gyro — settings

<Tai | Pi t chAngl eM nMax> [f, f]
Smallest and greatest angle of attack of the tail blades.

<Tai | ServoSpeed> [f]
Maximum speed of the tail servo in pitch degrees per second.

<Tai | Thrust Reducti on> [f]
This exponent is responsible for a non proportional reduaabf the thrust. Default: 1. Values
greater than 1 will make a stall at small numbers of revotutiwore likely.

<YawRat eMax> [f]
Maximum rotation speed around the vertical axis in revohsgiper second.

<GyroGai n> [f]
Gyro gain.

<GyroGai n2> [f]
Gyro gain for Idle Up 2.

<Gyr oGi nA> [f]
Gyro gain during auto rotation.

<Gyr oHeadi ngHol dGai n> [f]
Gain value for heading hold. 0 means no heading hold.

<GQyr oHeadi ngHol dGai n2> [f]
Like <Gyr oHeadi ngHol dGai n>, but for Idle Up 2.

<GQyr oHeadi ngHol dGai nA> [f]
Like <Gyr oHeadi ngHol dGai n>, but for Autorotation.

<GyroSensor Qual i ty> [f]
For the simulation of the gyro drift. Value 0: no drift. Valgesater than O: Yes there is a drift.
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<YawExpo> [i ]
Expo setting for yaw, -100 up to 100. Default is 0.

<YawExpo2> [i]
Like <YawExpo>, but for Idle Up 2.

<YawExpoA> Ji]
Like <YawEx po>, but for Autorotation.

<Yawbual Rat e> [i ]

Dual rate setting for yaw, 25 up to 125. Default is 100.

<YawDual Rat e2> [i ]
Like <YawbDual Rat e>, but for Idle Up 2.

<YawDual Rat eA> [i]
Like <YawDual Rat e>, but for Autorotation.

3-Axes-Stabilisation system

<St abi Ni ckGai n> [f]
P-Factor for the control of cyclic nick.

<St abi Ni ckHeadi ngHol dGai n> [f]
I-factor for the control of cyclic nick.

<St abi Ni ckSensor Qual i ty> [f]
Quiality of the sensor. 0 means best quality.

<St abi Ni ckRat eMax> [f]
The maximum rate in revolutions per second.

<St abi Rol | Gai n> [f]
P-Factor for the control of cyclic roll.

<St abi Rol | Headi ngHol dGai n> [f]
I-factor for the control of cyclic roll.

<St abi Rol | Sensor Qual ity> [f]
Quality of the sensor. 0 means best quality.
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<St abi Rol | Rat eMax> [f]
The maximum rate in revolutions per second.

<VSt abi Pi t chFact or > [f]
The corresponding value of the V-Stabi system.

<VSt abi ExpoModeYaw> [i ]
The corresponding value of the V-Stabi system.

<VSt abi ExpoModeSwashpl at e> i ]
The corresponding value of the V-Stabi system.

Engine

<Engi neFr equencyRati o> [f]
Frequency ratio of the engine to the main rotor.

<OregaTor queData> [f,f,...]
Table with the engine characteristics. Each pair represenumber of revolution per minute
and the torque in Nm.

<Cear FrictionCoefficientNormal > [f]
Friction coefficient for the friction which is proportiontd the speed.

<Cear FrictionCoefficientAutorotation> [f]
Same as above for auto rotation. Usually smaller than thealovalue.

Servos

<ServoMaxSpeed> [f]
Maximum angular speed of a servo in degree per second.

<ServoC earance> [f]
Clearance of the servos in degree.

Fuselage

<Face> [node]
The fuselage is approximated using faces. Each face isseped by a list of the following
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tags:

<Position> [f,f,f]
The coordinates of the midpoint of the surface.

<Normal > [f,f,f]
The direction of the normal vector (pointing outwards) af thce.

<CW [f]
TheCy-value if the face.

<Area> [f]
the area of the face im?.

<Mul ti pl i catorAi rResi stanceTai | Rot or Br oken> [f]

In case of a tail rotor crash, this parameter can be used te&se the air resistance against
the rotation of the fuselage.

Horizontal and vertical tails

<Vertical Tail Area> [f]
Area of the vertical tail plane.

<Vertical Tai | Normal > [f,f, ]
A vector which is normal to the vertical tail plane. Ofter),@, is correct.

<Vertical Tail Position> [f,f,f]
The position of the midpoint of the vertical tail plane.

<Hori zont al Tai | Area> [f]
Area of the horizontal tail plane.

<Hori zont al Tai | Normal > [f, f, f]
A vector which is normal to the horizontal tail plane. Oftérl,0 is correct.

<Hori zontal Tai | Position> [f,f,f]
The position of the midpoint of the horizontal tail plane.

Landing gear
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<Contact Sti ffness> [f]
Stiffness of the landing gear.

<Cont act Vi scosi ty> [f]
Damping of the landing gear in normal direction.

<Cont act Vi scosi tyTangenti al > [f]
Damping of the landing gear in tangential direction.

<FrictionCoefficientX> [f]
Friction coefficient in x-direction, i.e. forwards.

<FrictionCoefficientz> [f]
Friction coefficient in z-direction, i.e. sidewards.

<Maxi mal Cont act Vel ocity> [f]
The maximal velocity during contact so that there is no casm/s). Default: 5.

Sound

<SoundVol uneFact or > [f]
Loudness factor of the engine sound, between 0 and 1.

<Bl adeVol uneFact or > [f]
Loudness factor of the blade sound, between 0 and 1.

<Tai | Vol umeFact or > [f]
Loudness factor of the tail sound, between 0 and 1.

<CrashVol uneFact or > [f]
Loudness factor of the crash sound, between 0 and 1.

<Bl adeSound> [f]
This factor determines at which stall value the stall sosnctéated.

<Bl adeSoundExpo> |[f]
This factor makes the blade sound behavior non linear.

<Tai | Sound> [f]
This factor determines at which stall value at the tail raober tail sound is created.
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<Tai | SoundExpo> [f]
This factor makes the tail sound behavior non linear.

Smoke

<Snokel nt ensi tyFact or > [f]
The intensity of the smoke. Usually values in the range 0.®Up

<SnokeDur at i onSeconds> [f]
The life time of a smoke particle in seconds.

<SnmokeDi f f usi onConst ant > [f]
The value defines how fast the smoke spreads out in the air.

<SnmokeTi neConst ant > [f]
The time constant determined how fast the smoke follows pleed of the surrounding air.
Values which are too small (less than 0.01) might causebiisias in the smoke simulation.

<SnmokeCol or RGB> [f, f, f]
The smoke color as RGB value.

<SnokeSour cePosi tion> [f,f, f]
The position of the smoke source in model coordinates.

<SnmokeDi rection> [f, f,f]
The initial direction of the smoke velocity.

<SnmokeEm ssi onVel ocity> [f]
The speed of the smoke in m/s.

<SnokeEm ssi onSpread> [f]
This value determined the diameter of the cone of the smokergdon. Typical values are in
the range 0.1 to 1.

<SnokeBl endi ngPr eset 1t 08> [i ]
Here you define one out of 8 presets how the blending is rehlizeerms of openGL.

<SnokeText ur eNunber > [i ]
You choose the texture of the smoke with an integer value dxmtvd and 5. Default value: 0.

<Snmoke2l nt ensi t yFact or> [f]
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The intensity of the smoke. Usually values in the range 0.50up. For the second smoke
source.

<Snoke2Dur at i onSeconds> [f]
The life time of a smoke patrticle in seconds. For the secorakeraource.

<Snmoke2Di f f usi onConst ant > [f ]
The value defines how fast the smoke spreads out in the aithE@econd smoke source.

<Snoke2Ti meConst ant > [f]
The time constant determined how fast the smoke follows pleed of the surrounding air.
Values which are too small (less than 0.01) might causelhiigias in the smoke simulation.
For the second smoke source.

<Snoke2Col or RGB> [f, f, f]
The smoke color as RGB value. For the second smoke source.

<Snmoke2Sour cePosition> [f, f, f]
The position of the smoke source in model coordinates. Fos¢itond smoke source.

<Snoke2Di rection> [f,f,f]
The initial direction of the smoke velocity. For the secontb&e source.

<Snmoke2Emni ssi onVel ocity> [f]
The speed of the smoke in m/s. For the second smoke source.

<Snmoke2Eni ssi onSpr ead> [f]
This value determined the diameter of the cone of the smokergdon. Typical values are in
the range 0.1 to 1. For the second smoke source.

<Snmoke2Bl endi ngPr eset 1t 08> [i ]
Here you define one out of 8 presets how the blending is reblizeerms of openGL. For the
second smoke source.

<Snmoke2Text ur eNunber > Ji ]

You choose the texture of the smoke with an integer value datv@ and 5. Default value: 0.
For the second smoke source.
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5.2 Airports

We distinguish two kinds of airports: photo realistic ongthwa fixed position of the pilot and a 3D
type where the pilot position is not fix.

5.2.1 Photo realistic airports

Airports are made from photo realistic panorama picturesetre the details:

e HELI-X uses the cubic format. Details can be found e.g. here:
http://www.panoguide.com/howto/panoramas/types.jsp

e Each airports consists out of 6 pictures. They have the foR®&8x 2048 (SkyBox), 1024
1024 (SkyBox1024) pixels or more (SkyBoxHD).

e The smaller format is in particular for poor graphics adegpte

e The six pictures should be in the same directory. The nameeadirectory is the name of the
airport. An example: The airport Alvier is in the directoryvfer and there are six files with the
following namesAl vi er _back. j pg,Alvier front.jpg,Alvier left.jpg,Alvier_right.j|
Al vi er _bottom jpg,Al vier_top.jpg.

e Furthermore, the fil&l vi er . xm is needed. In this file there are informations regarding
the direction to the sun, the start position of the heliccgpénd the height of the horizon.

In the xml file which belongs to the airport, the following sacan be found:

<Nanme> [s]
The name of the airport.

<Aut hor > [s]
The name of the author.

<WWAS [s]
A link to the web site of the author.

<Commrent > [s]
Comments about the airport.

<Hei ght O Gr ound> [f]
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The height of the ground in m. Typically O.

<Hei ght O Eyes> [f]
The height of the eyes above the ground (in meter). A usuakuval 1.7. This height should
be the height of the camera when the photos are taken.

<StartPosition> [f,f,f]
The start position of the helicopter. The coordinate systearight handed one withandz
on the bottom, ang pointing upwards. In order to find a suitable start positigmy can use
the option- Dhel i X. st at usf or mat =1 in the start script. In this case, the current position
of the helicopter is shown in the status bar. Or you can usenttex view.

<LightDir> [f,f, ]
The direction of the sun rays is important for the creatiothef shadows. You have to input
the x-, y- andz-component of the vector which describes the direction efstin rays. Since
the sun shines from above, thealue should be negative.

<StartPosition0> <StartPositionl> ... [f,f,f]
With these tags you can define the start positions for all tledpters in the multi player
simulation.

<Anbi ent SoundFi | e> [s]
The name of a sound file for the ambient sounds. It has to besindg-Format.

<UseSt andar dHei ght OF G oundPl ane> True or false. You define, if the ground plane is
seen as a crash object in this setting.

<FrictionFact or G oundPl ane> [f]
With this factor, you multiply the friction of the ground ple, default: 1.

<Topogr aphyFi | e> [s]
The file name of a topography file, where the crash objectsefieed!.

A topography file is a file which defines crash objects. Theeelaree kinds of crash objects:
<Tri angl e> Atriangle, defined by three points.
<Par al | el ogranm> A parallelogram. It is defined like a triangle with three gsin
<Pl ane> A flat plane of infinite size.

For each of these crash objects you can define
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<CrashSensi tivityFactor> This factor defines how dangerous it is to crash this object,
default: 1.

<FrictionFact or> A factor, to increasex 1) or decrease< 1) the friction.
For triangles and parallelograms, there are in addition:
<Al pha> The Alpha value defines the opaqueness of the part. If Alphatfse helicopter is not

visible when behind the object. If Alpha is 0, the crash obignot visible. You can also use
skybox pictures with alpha channel (then you have to use peg) fi

5.2.2 Scene3D-Airports

Airports of typeScene3Dallow a free pilot position (for this, FPV has to be activaiethe camera
settings). In addition, the following tags are allowed.

Vari abl ePi | ot Posi ti on Setto true, if the pilot is allowed to move.

MaxPi | ot Radi usGround The maximum radius the pilot can move as long as he is on the
ground.

MaxPi | ot Radi usAi r The maximum radius the pilot can move when he is in the air.

(Cbj ect An object is a graphical model in the wavefront format. Definan object, you can
define the following attributes:

MakeCr ashObj ect This defines, if the object is included in the collision anahteat
detection.

Cei | i ngType If amodel is of ceiling type it is not considered when definihg height
of the start position and in the ground effect.

GroundType When amodelis of ground type then internallgt Dept hBuf f er Wi t eEnabl ed
is set to false.

FrictionFactor The friction factor gives the friction a factor of the usuakfion
coefficient.

Within an object description, the following tags have to lkeékd:

Pat h The path to the wavefront file.
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Transl ati on A translation inx, y, andz direction
ShadowOnGr ound This determines whether a shadow is calculated for thiscbbje

Rot at i on The rotation angle (in degrees) around yfa&xis. In the rotation tag, you might
set the attributdi | | boar d.

Aut oText ur eShapeNane This defines the name of a group where the texture is varia-
ble.

Aut oText ur ePat h With several of these tags the different paths of the testame
defined.

Aut oText ur eSeconds The time in seconds in which the textures are changed.
ShadowBox A shadow box can be used, if you need a shadow on a horizoctahgilar face.
It's attributes arexM n, xMax, zM n, zMax, andyMax. Inside the object you define the

translation with the tagr ansl at i on, as before.

Cbj ect Fi | e With this tag, you define another xml file where you can put ciiiggs.

5.3 Utilities

It is possible, to load utilities in an airport. Airport andlities are then called a scene. Currently,
there are three types of utilities: Boxes, pylons and helipd hey differ in their creation of shadows
and in their collision behavior. You can put the utilitiesaaty position in the scene. As always: The
coordinates of the ground axeandz

The xml file for the utilities consists out of the followinggs

<Physi cal Model Nane> [s]
The name of the internal simulation model. You have the @éélg¢l on, Hel i port or Box.

<Aut hor > [s]
The name of the author.

<WWAS [s]
The URL of the author’s web site.

<Commrent > [s]
Comments about the model
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<Scal e> [f]
This factor scales from the model coordinates to the worlitdioates. The default value is
1.
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