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Chapter 1

Quick Start: For Pilotsin a hurry

Most pilots arein a hurry andnot interestedn the internalworkings of their en-
gine. Similarly, theremay be no needto go throughall that manualfor your first
flight with FlightGear. If you are surethe graphicsdrivers for your card sup-
port OpenGL(checkdocumentationfor instanceall NVIDIA WindowsandLinux
driversfor TNT/TNT2/Geforce/Geforcedo) andif you areworking underoneof
thefollowing operatingsystems:

o Windows 95/98/ME/NT/2M®0,
e MacintoshMac OS
e DebianLinux

o SGllrix

you canmakeuseof pre-compiledbinaries. Theseaswell asinstructionshow to
installthemcanbefoundunder

http://flightgearsourcefoge.net/Davnloads/

Justdownloadthem,install themaccordingio thedescriptionandrunthemvia the
attachedscriptr unf gf s or batchfile r unf gf s. bat, resp.

Thereis no guarantedor this approacho work, though. If it doesnt, don't
give up but have a closerlook into the manual notablySection5.



Chapter 2

Want to have a freeflight? Take
FlightGear!

2.1 Yetanother Flight Simulator?

Did you everwantto fly aplaneyourself,but lackedthe money or ability to doso?
Are you arealpilot looking to improve your skills without having to takeoff? Do
you wantto try somedangerousnaneuerswithout risking your life? Or do you
justwantto have fun with a more seriousgamenot killing ary people?If ary of
thesequestionsapplies,PCflight simulatorsarejustfor you.

You alreadymay have someexperienceusing Microsoft's (© FS2000or ary
otherof thecommerciallyavailable PCflight simulators.As thepricetag of those
is usuallywithin the$50rangebuying oneof themshouldnotbeaseriousproblem
giventhatrunningary seriousPCflight simulatorrequiresa hardwarewithin the
$1500range despitedroppingprices,atleast.

Why thenthateffort of spendinghundredor thousand®f hoursof program-
ming to build afree simulator?Obviously theremustbe goodreasorto do so:

e All of the commercialprogramshave a seriousdravback: They are made
by a small group of developersdefiningtheir properties- often quite inert
andnot listeningtoo muchto the customer Anyoneever trying to contact
Microsoftwill immediatelyagree.

e CommercialPC flight simulatorsusuallytry to cover a marketsegmentas
broadaspossible For obviousreasonmostof themwantto senetheserious
pilot aswell asthe beginnerandthe gamer Theresultis acompromise As
FlightGear is free,thereis noneedfor suchcompromiseit justcanbegiven
the propertiedts userswvant. It definestself via building.

6



2.1 YET ANOTHER FLIGHT SIMULATOR? 7

¢ Building aflight simulatoris a challengeto the art of programming.Con-
tributing to that projectmakesyou belongto thosebeingableto contribute
to serious ambitiousandadvancedsoftwareprojects.

e It isfun. Notonly is it fun to write the code(...or documentation..) but
alsoto belongto that— temporarilychanging- club of clever peopleon the
nethaving discussedstruggledandfinally succeededih creatingthatproject.
Evenreadingthe FlightGear mailinglists is informative andfun for itself.

The abore-mentionedooints makeFlightGear superiorto its competitorsin
several respect. FlightGear aimsto be a civilian, multi-platform, open, user
supporteduserextensiblesimulator

e Civilian: The projectis primarily aimed at civilian flight simulation. It
shouldbe appropriatefor simulatinggeneralaviation aswell ascivilian air-
craft. It is not a shoot'm-upgame.However, in keepingwith the opencon-
ceptof developmentthisnaturallydoesnotexcludesomeoneakingthecode
andintegratingsayweaporsystemsfor instance.

e Multi-platf orm: Thedevelopersareattemptingo keepthecodeasplatform-
independengaspossible. This is basedon their obsenation that peoplein-
terestedn flight simulationsrun quite a variety of computerhardwareand
operatingsystems.The presentcodesupportghe following OperatingSys-
tems:

— Linux (ary distribution andplatform),

— Windows NT/2000(Intel/AMD platform),
— Windows 95/98/ME,

— BSD UNIX,

— SGIIRIX,

— Sun-0S,

— Macintosh.

At presentthereis no known flight simulator— commercialor free — sup-
porting sucha broadrangeof platforms.

e Open: The projectis not restrictedto a staticor elite cadreof developers.
Anyonewhofeelsheor sheis ableto contributeis mostwelcome.Thecode
(including documentationjs copyrightedunderthe termsof the GPL (Gnu
PublicLicense).
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The GPL is oftenmisunderstoodin simpletermsit stateghatyou cancopy
and freely distribute the program(s)so licensed. You can modify them if
youlike. You areevenallowedto chageasmuchmoney for thedistribution
of the modified or original programasyou want. However, you mustdis-
tributeit completewith the entiresourcecodeandit mustretainthe original
copyrights.In short:

"You cando anythingwith the softwae exceptmakeit non-free”.
Thefull text of the GPL canbe obtainedrom

http://www.gnuorg/cogyleft/gpl.html.

e Usersupported, userextensible: Contraryto variouscommercialsimula-
tors available, sceneryandaircraft format, internal variables,etc. are user
accessiblanddocumentedrom thebeginning. Evenwithoutanexplicit de-
velopmentdocumentatiorfwhich will surelybe written at somepoint) this
is guaranteedby supplyingthe sourcecode. It is the goal of the developers
to build a basicengineto which scenerydesignerspanelengineersmaybe
adwentureor ATC routinewriters, soundartists,andotherscan(andareso-
licited to) add. It is our hope thatthe projectwill benefitfrom the creatvity
andideasof the hundredsf talented’simmers”aroundthe world.

Without doubt,the succes®f the Linux projectinitiatedby Linus Torvaldsin-
spiredseveralof thedevelopers.Not only hasit shovn thatdistributeddevelopment
of even highly sophisticatedoftwareprojectsover the Internetis possible.lt led
to aproductwhich,in severalrespectsis betterthanits commerciakcompetitors.

2.2 A Short History of FlightGear

This projectgoesbackto a discussioramonga groupof netcitizensin 1996re-
sultingin aproposakritten by David Murr who, unfortunatelydroppedout of the
project(aswell asthe net) later. The original proposalis still availablefrom the
FlightGear websiteandcanbefoundunder

http://flightgearsourcefoge.net/poposl-3.0.1.

Although the namesof the peopleand several of the detailshave changedover
time, the spirit of thatproposahasclearlybeenretainedup to thepresentime.
Actual codingstartedin the summerof 1996 and by the end of thatyeares-
sentialgraphicsroutineswere completed.At thattime, programmingvasmainly
performedandcoordinateddy Eric Korpelafrom Berkelsy University. Early code
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ranunderLinux aswell asunderDOS, 0S/2,Windows 95/NT, andSun-OS This
wasfoundto bequiteanambitiousprojectasit involved,amongotherthings,writ-
ing all the graphicsroutinesin a system-independemiay entirelyfrom scratch.

Developmentslowed andfinally stoppedn the beginning of 1997 whenEric
wascompletinghis thesis.At this point, the projectseemedo be deadandtraffic
onthemailing list wentdown to nearlynothing.

It wasCurtOlsonfrom theUniversityof Minnesotavhore-launchedheproject
in themiddleof 1997. His ideawasassimpleasit waspowerful: Why inventthe
wheela secondime? Therehave beenseveralfreeflight simulatorsavailablerun-
ning onworkstationaunderdifferentflavorsof UNIX. Oneof thesel aRCsim(de-
velopedby BruceJacksorfrom NASA), seemedo bewell suitedto theapproach.
Curttook this oneapartandre-wroteseveral of theroutinessuchasto makethem
build aswell asrun on theintendedargetplatforms.Thekey ideain doingsowas
to exploite a system-independegraphicsplatform: OpenGL.

Fig.1: LaRCsims Navionis still availablein FlightGear.

In addition, a clever decisionon the selectionof the basicscenerydatawas
madein theveryfirst version.FlightGear sceneryis createcbasecn satellitedata
publishedby theU. S. GeologicalSuney. Theseterraindataareavailablefrom

http://edcwwwecr.usgs.ge/doc/edchome/nedb/rdcdbhtml
for theU.S.,and
http://edcwwwecr.usgs.gu/landdaac/gtpo30/gtopa30.html,

resp.for othercountries. Thosefreely accessiblscenerydata,in conjunctionwith
scenenpuilding toolsincludedwith FlightGear, areanimportantfeatureenabling
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aryoneto createhis or herown scenery

Thisnew FlightGear code- still largely beingbasedon the original LaRCsim
code- wasreleasedn July 1997.Fromthatmomentthe projectgainedmomentum
again.Herearesomemilestonesn the morerecentdevelopmenthistory:

e The display of sun, moonand starshave beena weak point for PC flight
simulatorsfor alongtime. It is oneof the greatachiezementf FlightGear
to include accuratemodelingand display of sun, moon, and planetsvery
early The correspondingstronomycodewasimplementedn fall 1997 by
Durk Talsma.

e Texture supportwasaddedby Curt Olsonin spring 1998. This markeda
significantimprovementin termsof reality. You may recall that Microsoft
Flight Simulatorhadnon-texturedsceneryup until version4.0. Somehigh-
quality texturesweresubmittedby Eric Mitchell for the FlightGear project.

e A HUD (headup display)was addedbasedon codeprovided by Michele
Americaand Charlie Hotchkissin the fall of 1997 andwasimproved later
by NormanVine. While not generallyavailable for real Cessnal72, the
HUD corveniently reportsthe actualflight performanceof the simulation
andmaybe of furtherusein military jetslater.

e After improving the scenenandtexture supportframeratedroppeddown to
apointwhereFlightGear becameaunflyablein spring1998. This issuewas
resohed by exploiting hardwareOpenGLsupport,which becameavailable
atthattime, andimplementingview frustrumculling (arenderingtechnique
that ignoresthe part of the scenerynot visible in a scene),doneby Curt
Olson. Taking thesemeasuresnadeFlightGear flyable againaslong as
they includeda 3-D graphicshoardthatfeaturechardwareOpenGLsupport.
With respecto framerateoneshouldkeepin mind thatthe code,at present,
is in noway optimized,which leavesroomfor furtherimprovements.

¢ A rudimentaryautopilotimplementingheadinghold wascontributedby Jef
Goeke-Smithin April 1998. It wasimproved by the additionof an altitude
hold anda terrainfollowing switchin October1998andfurtherdeveloped
by NormanVine later.

e Thebasisfor amenusystemwaslaid basedn anothetibrary, the Portable
Library PLIB, in June1998. After having beenidle for a time, the first
working menuentriescameto life in spring1999.

PLIB underwentrapid developmentlater. It hasbeendistributedby Steve
asa separatgackagewith a much broaderrangeof applicationsin mind,
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sincespring1999. It hasprovided the basicgraphicsrenderingenginefor
FlightGear sincefall 1999.

e FriedemannReinharddevelopedearly instrumentpanel code, which was
addedn Junel998. Unfortunately developmentof thatpanelsloveddown
later, partly becausef problemswith compatibility with OpenGL.Finally,
David Megginsondecidedto rekuild the panelcodefrom scratchin January
2000. This led to a rapid addition of new instrumentsand featuresto the
panel,resultingin nearly all main instrumentsbeingincludeduntil spring
2001.

¢ A fully operationafradio stackandworking radioswere addedto the panel
by Curt Olsonin spring2000. A hugedatabas®f Navaidscontributedby
RobinPeelallows IFR navigationsincethen.

e In 1998 there was basic audio support,i.e. an audio library and some
basicbackgroundenginesound. This was later integratedinto the above-
mentionedportablelibrary, PLIB. This samelibrary wasextendedto sup-
port joystick/yoke/rudderin October1999, againmarking a huge stepin
termsof realism. To adapton differentjoystick, configurationoptionswere
introducedn fall 2000.

e In Septemberl998 Curt Olson succeededn creatinga completeterrain
modelfor the U.S. The scenernyis availableworldwide via a clickable map
at:

http://flightgearsourcefoge.net/Davnloads/vworld-scenenhtml.

¢ Networking/multplayercodehasbeenintegratedby Oliver DeliseandCurt
Olsonstartingfall 1999. This effort is aimedat enablingFlightGear to run
concurrentlyon several machinesover a network, eitheran Intranetor the
Internet,couplingit to a flight plannerrunningon a secondmachine,and
more.

e ChristianMayer, togethemwith Durk Talsma contributedweatheicodein the
winter of 1999.This includedclouds,winds,andeventhunderstorms.

e Manually changingviews in a flight simulatorsis in a sensealways”un-
real” but nonethelessequiredin certainsituations.A possiblesolutionwas
suppliedby NormanVine in the winter of 1999 by implementingcodefor
changingviews usingthe mouse Alternatively, you canusea hadswitchfor
this purposetoday
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e Finally, LaRCsimsNavion was replacedas the default aircraft when the
Cessndl 72 wasstableenoughin February2000- asmave mostuserswill
welcome.Therearenow severalflight modeloptionsto chooserom atrun-
time: a modified andimproved LaRCsim Cessnal 72 developedby Tony
Peden,JJonBerndt’s X15, andChristianMayer’s hot air balloon.JonBerndt
hasinvesteda lot of time in a morerealisticandversatileflight modelwith
a more powerful aircraft configurationmethod. JSBSim, asit hascome
to be called, may eventually replaceLaRCsimasthe defaultflight dynam-
ics model (FDM), andit is plannedto include suchfeaturesasfuel slosh
effects, turbulence,completeflight control systemsand otherfeaturesnot
oftenfoundall togetheiin aflight simulator

e Thescenerywasfurtherimproved by addinggeographideaturesncluding
lakes,rivers,andcoastlinedater, an effort still going on. Sincethe end of
2000, therewas againstrongerfocus on scenery Textured runwayswere
addedby Dave Cornishin spring 2001 aswere runway lights later. Light
texturesaddto thevisualimpressiorat night.

e A propertymanagemwasimplementedoy David Megginsonin fall 2000. It
allowsparsingafile called. f gf sr c underUNIX/Linux andsyst em f gf src
underWindows for input options. This plain ASCII file hasproven useful
in submittingthe growing numberof input options,andnotablythejoystick
settings.

During developmenttherewere several codereomganizationefforts. Various
codesubsystemsveremoved into packagesAt presentthe codeis organizedas
follows:

Onthebaseof thegraphicsengineis OpenGL, aplatformindependengraph-
icslibrary. Basedon OpenGL thePortableLibrary PLIB providesbasicrendering,
audio,joystick etc.routines.Basedon PLIB is SimGear, which includesall of the
basicroutinesrequiredfor theflight simulatoraswell asfor building scenery On
top of SimGear thereare(i) FlightGear (the simulatoritself), and(ii) TerraGear,
which compriseghe scenerybuilding tools.

This is by no meansan exhaustie history andmostlikely somepeoplewho
have madeimportantcontributionshave beenleft out. Besidesthe abose-named
contributionstherewas a lot of work done concerningthe internal structureby:
JonS. Berndt, Oliver Delise, ChristianMayer, Curt Olson, Tony PedenGaryR.
Van Sickle, NormanVine, andothers. A morecomprehensek list of contributors
canbefoundin Chapter8 aswell asin the Thanks file provided with the code.
Also, the FlightGear Websitecontainsa detailedhistory worth readingof all of
the notabledevelopmentmilestonesinder
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http://flightgearsourcefoge.net/Nevs/

2.3 Systemrequirements

In comparisorio otherrecentflight simulatorsghe systenrequirements$or Flight-
Gear arenot extravagant. A decentPI1/400 or somethingn that rangeshouldbe
suflicient, given you have a proper3-D graphicscard. On the otherhand, ary
modernUNIX-type workstationwith a 3D graphicscardwill handleFlightGear
aswell.

One important prerequisitefor running FlightGear is a graphicscard sup-
porting OpenGL.If you don't know what OpenGLis, the overvien givenat the
OpenGLwebsite

http://www.openglorg

saysit best: "Since its introductionin 1992, OpenGLhasbecomethe industry’s
mostwidely usedand supported2-D and 3-D graphicsapplicationprogramming
interface(API)..”.

You may be ableto run FlightGear on a computerthat featuresa 3-D video
cardnot supportinghardwareacceleratedpenGL— andevenon systemswithout
3-D graphicshardwareat all. However, the absencef hardwareOpenGLsupport
can force even the fastestmachineto its knees. The typical signal for missing
hardwareacceleratiorareframeratesbelow 1 framepersecond.

Any morerecent3-D graphicsfeaturinghardwareOpenGLwill do. For Win-
dows video carddriversthat supportOpenGL,visit the homepageof your video
cardmanufacturerYou shouldnote,thatsometime®©penGLdriversareprovided
by the manufacturer®f the graphicschip insteadof by the makersof the board.
If you aregoingto buy a graphicscardfor runningFlightGear, | would suggest
gettingonebasednaNVIDIA chip (TNT/TNT2/Geforce/Geforce2jt present.

To installtheexecutableandbasicsceneryouneedaround40MB of freedisk
space.In caseyou wantto compilethe programyourselfyou will needabout150
MB for the sourcecodeandfor temporaryfiles createdduring compilation. This
doesnotyetincludethe developmentenvironment,which possiblymayhaveto be
installedunderWindows yet.

If youwantto hearsoundeffectsary capablesoundcardshouldsufiice. Flight-
Gear supportsa joystick or yoke andrudderpedalsunderLinux aswell asunder
Windows.

FlightGear is beingdevelopedprimarily underLinux, afree UNIX clone(to-
getherwith lots of GNU utilities) developedcooperatiely over the Internetin
muchthesamespiritasFlightGear itself. FlightGear alsorunsandis partly devel-
opedunderWindows 95, Windows 98, Windows ME, Windows NT, andWindows
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2000. Building FlightGear is possibleon a Macintoshandon several UNIX/X11
workstationsaswell. Givenyou have a propercompilerinstalled,FlightGear can
bebuilt underall of theseplatforms.The primarycompilerfor all platformsis the
free GNU C++ compiler(the CygnuscompilerunderWin32).

2.4 Which versionshould | use?

ConcerningheFlightGear sourcecodethereexist two branchesa stableoneand
adevelopmentabranch.Evenversionnumberdike 0.6, 0.8, and(somedayhope-
fully) 1.0referto stableversionswhile oddnumberdike 0.7,0.9,andsoon refer
to developmentalersions.Thepolicy is to only do bug fixesin the evenversions,
while new featuresaregenerallyaddedto odd-numberedersionswhich, afterall
thingshave stabilized will becomethe next stablereleasewith a versionnumber
calculatedoy adding0.1.

To addallittle to the confusion,thereusuallyare several versionsof the "un-
stable” branch. First, thereis a "latest official release”which the pre-compiled
binariesare basedon. For developersthereexist nightly snapshot®f the source
code,availablefrom

ftp://flightgearsoucefoge.net/pulflightgear/Deel/Snapshat/.

While thesesarequite recentthey maystill be sometimes few daysbackbehind
development. Thus, if you really wantto getthe very latestandgreates{and, at
times,buggiest)code you canuseatool calledanorymouscvsavailablefrom

http://cvshane.og/

to gettherecentcode. A detaileddescriptionof how to setthis up for FlightGear
canbefoundunder

http://flightgearsourcefoge.net/cvResources/.

Given, that the stableversionis usually quite old, while on the other handthe
recentdevelopmentalversionsmay containbugs (or, undocumentedeatures),l
recommendusingthe "latestofficial (unstableyelease’for the averageuser This
is thelatestversionnamedunder

http://flightgearsourcefoge.net/Nws/;

usuallythisis alsothe versionwhich the binarydistributionsavailableunder
http://flightgearsourcefoge.net/mwnloads/

arebasedn. If nototherwisestatedall procedure this”InstallationandGetting
Started"will bebasednthesepackages.
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2.5 Flight models

Historically, FlightGear hasbeenbasedon the flight modelit inherited(together
with the Navion airplane)from LaRCsim. As this had several limitations (most
important,mary characteristicsvere hardwired andtherewereno configuration
files), therewere several attemptsto develop or include alternatve flight models.
As aresult,FlightGear supportsseveraldifferentflight modelsnow, to be chosen
from atruntime.

Themostimportantoneis the JSBflight modeldevelopedby JonBerndt. Ac-
tually, the JSBflight modelis partof a stand-alongrojectcalledJSBSim, having
its homeunder

http://jsbsm.sourcefoge.net/.

ConcerningairplanestheJSBflight modelatpresenprovidessupportfor aCessna
172, for afighterF-15andfor anexperimentaplanecalledX15. Jonandhis group
aregearingtowardsavery accuratdlight model,andthe JSBmodelis expectedo
becomerlightGear’sdefaultflight modelsometime in the nearfuture.

As aninterestingalternatve, ChristianMayerdevelopedaflight modelof a hot
air balloon. Moreover, Curt Olsonintegrateda specialslev modecalled Magic
Carpetwhich helpsyouto quickly fly from point A to pointB.

All thesemodescanbeinvokedat runtimevia acommandine switch

- -fdmrabcd
to bediscussedaterin Section6.

As anotheralternative, thereis the UIUC flight model, developedby a team
from the University of lllinois, in the beginning independentlyirom FlightGear
(while now usingit for their simulations).This projectaimsat studyingthe simu-
lation of aircrafticing. Its homeis under

http://amberaae.uiuc.edyscott/sis/.

The UIUC providesa hostof differentaircraftincluding several CessnaC172,a
Learjet24,a Twin Otterandmuchmore. To getanidea,you may checkthe folder
Ai rcraf t - Ul UC of theFlightGear path.Contraryto theflight dynamicanodels
namedabore, theUIUC flight dynamicanodelis invokedvia acommandine like

--aircraft=uiuc --aircraft-dir=/usr/local/FlightCear/-
Ai rcraft-uiuc/Beech99.
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2.6 To whom this guide is addressedand how it is orga-
nized

Thereis little, if ary, materialin this Guidethatis presentedereexclusively. You
could even saywith Montaignethat! "merely gatherecherea big bunchof other
men’ flowers, having furnishednothing of my own but the strip to hold them
together”.Most (but fortunatelynotall) of theinformationcanaswell be obtained
from the FlightGear websitelocatedunder:

http://flightgearsourcefoge.net/

However, a neatly printed manualis arguably preferableover loosely scattered
Readmdiles by mary, andthosepeoplemayacknavledgethe effort.

This FlightGear Installation and Getting Startedmanualis intendedto be a
first steptowardsamorecompleteFlightGear documentatiorfwith the otherparts,
hopefully, to bewritten by others).The tamgetaudiencds the end-usemwho is not
interestedn theinternalworkingsof OpenGLor in building hisor herown scenery
for instance.lt is our hope,that somedaytherewill be anaccompaywing Flight-
Gear Programmers Guide (which could be basedon someof the documentation
foundunder

http://flightgearsourcefoge.net/»cs;

a FlightGear ScenenpDesignGuide describingthe Scenerytools now packaged
asTerraGear; andaFlightGear Flight Scool, atleast.

Installationand GettingStartedis organizedasfollows:

Chapter3, Gettingthe engine: Installing OpenGLgraphicsdrivers, describes
how to preparethe computerfor supportingFlightGear’s graphicsrequirements.
FlightGear is basedon a graphicslibrary called OpenGL, so you mustinstall
graphicscarddriversthat supportOpenGL,preferredwith hardwareacceleration
(unlessyou have alreadydoneso).

Chapter4, Building the plane: Compilingthe program, explainshow to build
(compileandlink) the simulator Dependingon your platform this may or may
not be required. Therewill however be executableprograms(binaries)available
for several platforms. Thoseon suchsystemsvho wantto take off immediately
without goingthroughthe potentiallytroublesomerocessf compiling, may skip
thatChapterandgo directly to Chapters.

In Chapter5, Preflight: Installing FlightGear, you will find instructionsfor
installing the binariesin caseyou did not build themyourselfas specifiedin the
previous Chapter Youwill needto install scenerytextures,andothersupportfiles
collectedin thebasepackage.
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Thefollowing Chapter6, Takeof: How to startthe program, describesiow to
starttheprogramandincludesanovervien onthenumerougommandine options.

Chapter7, In-flight: All aboutinstruments keystrokesand menus describes
how to operateheprogram,. e. how to actuallyfly with FlightGear. Thisincludes
a (hopefully) completelist of keystrokecommandsan overview of the menuen-
tries, detaileddescriptionof instrumentpanelandthe HUD (headup display)as
well ashintson usingthe mousefunctions.

In Chapter8, Landing: Somefurther thoughtsbefore leavingthe plane we
would like to give creditto thosewho desere it, andsketchanoverview on what
remainsto bedone.

| kindly ask you to help me refine this document by submitting correc-
tions, improvementsand more. Any useris invited to contribute descriptions
of alternative setups(graphics cards, operating systemsetc.). | will be more
than happy to include thoseinto futur e versionsof this I nstallation and Getting
Started (of coursenot without giving credit to the authors).

I hopeto continuouslyupdatethis documentt leastfor the foreseeabléuture,
but supposedlywill not be ableto producea newv one for ary single releaseof
FlightGear. While | am watchingthe mailing lists, it would help if developers
addingnew functionalitywould sendmea shortnote.



Chapter 3

Getting the engine: Installing
OpenGL graphicsdrivers

FlightGear’sgraphicsengineis basednagraphicdibrary calledOpenGL.Its pri-
mary adwantagss its platformindependencae, e., programswritten with OpenGL
supporttanbecompiledandexecutedon severalplatforms giventhe properdrivers
having beeninstalledin advance.Thus,independentf if youwantto runthebina-
riesonly or if youwantto compilethe programyourselfyou musthave somesort
of OpenGLsupportinstalledfor your videocard.

A goodreview on OpenGLdriverscanbefoundunder

http://flightgearsourcefoge.net/Hrdware.
Specificinformationis collectedfor windows under

http://www.x-plane.com/SY SREQ/v5ih.html
andfor Macintoshunder

http://www.x-plane.com/SYSREQ/v5mac.html.

An excellentplaceto searchfor documentatiormboutLinux and3-D accelerators
is the Linux QuakeHOWTO under

http://www.linuxquake.com.

This shouldbe your first aid in casesomethinggoeswrong with your Linux 3-D
setup.

Unfortunately thereare so mary graphicsboards,chipsanddriversout there
that | am unableto provide a completedescriptionfor all systems. Given the
presentmarketdominanceof NVIDIA combinedwith the fact that their chips
have indeedbeenproven powerful for running FlightGear, we will concentrate
onNVIDIA driversin whatfollows.

18
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3.1 NVIDIA Chip basedcards under Linux

RecentLinux distributions include and install anything neededto run OpenGL
programaunderLinux. Usuallythereis no needto install arything else.

If for whatever reasorthis doesnot work, you may try to downloadthe most
recentdriversfrom the NVIDIA siteunder

http://www.nvidia.com/Product&rivers.nsf/Lirux.html

At presentthis pagehasdriversfor all NVIDIA chipsfor thefollowing Linux dis-
tributions: RedHat7.1, Redhat7.0, Redhat6.2, Redhat6.1, Mandrake7.1, Man-
drake7.2, SUSE7.1, SUSE7.0 in several formats(.rpm, .targz). Thesedrivers
supportOpenGLnatively anddo not needary additionalstuf.

The pagenamedabove containsa detailedREADVE and I nstal |l ation
Qui de giving a step-by-steglescriptionmakingit unnecessario copythemate-
rial here.

3.2 NVIDIA Chip basedcards under Windows

Again, you mayfirst try the driverscomingwith your graphicscard. Usually they
shouldinclude OpenGLsupport.If for whatever reasorthe makerof your board
did notincludethis featureinto the driver, you shouldinstall the Detonatorefer
encedriversmadeby NVIDIA (which might be a goodideaarnyway). Theseare
available in threedifferentversions(Windows 95/98/ME, Windows 2000, Win-
dows NT) from

http://www.nvidia.com/produc.nsf/timimedia/ettonate3.html

Justread carefully the Releasenotesto be found on that page. Notably do not
forgetto uninstallyour presendriver andinstall a standard/ GA graphicsadapter
beforeswitchingto thenew NVIDIA driversfirst.

3.3 3DFX Chip basedcards under Linux

Notably, with 3DFX now having beentakenover by NVIDIA, usageandsupport
for these(Voodool, 2, 3,...) cardswill continuallydisappearReportedly how-

ever, XFree864.0 supportshesecardsout of the box, evenin acceleratednode.
Thus,if you have got a recentLinux distribution you shouldbe safe. If you are
still runningaversionof Xfree863.X andruninto problemsconsideranupgrade.
NotablytherecentDebiandistribution hasbeenreportedto work well.



20 3. GETTING THE ENGINE

3.4 3DFX Chip basedcardsunder Windows

With the Glide driversnolongerprovidedby 3DFX thereseemgo belittle chance
to getit running (exceptto find older OpenGLdriverssomavhereon the net or
privately). All pageswhich formerly provided official supportor instructionsfor
3DFX aregonenow. For analternatve, you may wantto checkthe next section,
though.

3.5 An alternative approachfor Windows users

Thereis now anattemptto build a programwhich detectshegraphicschiponyour
boardand automaticallyinstalls the appropriateOpenGLdrivers. This is called
OpenGLSetupandis presentlyin betastage.It'shomepagecanbefoundunder

http://www.glsetupcom/.

| did not try this myself, but would suggesit asa lastresortfor thosecom-
pletelylost.
Onefinal word: | would recommendhatyou testyour OpenGLsupportwith one
of the programsthat accompan the drivers,to be absolutelyconfidentthat it is
functioningwell. Therearealsomary little programs,often available asscreen
savers,thatcanbe usedfor testing. It is importantthatyou areconfidentin your
graphicsacceleratiomecausélightGear will try to runthecardasfastaspossible.
If yourdriversarent workingwell, or areunstableyouwill havedifficulty tracking
down the sourceof ary problemsandhave afrustratingtime.



Chapter 4

Building the plane: Compiling
the program

This central Chapterdescribeshow to build FlightGear on several systems. In
caseyouareonaWin32 (i. e. Windows95/98/ME/NI/2000)platformor ary of the
other platformswhich binary executablesare available for, you may not wantto
go thoughthat potentially troublesomeprocessbut skip that Chapterinsteadand
straightlygoto thenext one.(Not everyonewantsto build his or herplanehimself
or herself,right?) However, theremay be goodreasonfor at leasttrying to build
thesimulator:

e In caseyouareonaUNIX/Linux platformtheremaybeno pre-compiledi-
nariesavailablefor yoursystem In practiceit is commonto install programs
like thisoneon UNIX systemsy recompilingthem.

e Thereareseveral optionsyou cansetduringcompiletime only.

e Youmaybe proudyou did.

Ontheotherhand,compiling FlightGear is not a taskfor novice users.Thus,
if you'reabeginner(we all wereonce)on a platformwhich binariesareavailable
for, | recommengostponinghis taskandjust startingwith the binarydistribution
to getyou flying.

As youwill note,this Chapteiis far from beingcomplete Basically | describe
compiling for two operatingsystemsonly, Windows andLinux, andfor only one
compiler the GNU C compiler FlightGear hasbeenshavn to be built under
different compilers(including Microsoft Visual C) as well as different systems
(Macintosh)aswell. Thereasorfor thesdimitationsare:

21
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e Personallyl have accesgo a Windows machinerunningthe Cygnuscom-
piler only.

e Mostof the usersseemto have ary oneof the systemsabove, accordingto
themailing lists.

e Thesearethe simplestsystemao compileFlightGear on. Othercompilers
mayneedspecialdd-ongworkplaceetc.) or evenmodificationsof thecode.

e The GNU compileris freein the samesenseof the GPL asFlightGear is.

Finally: Youmightwantto checkSection9, Missedapproad, if anythingfails.
In casethis doesnot help| recommendendinga noteto oneof the mailing lists
(for hintson subscriptiorseeChapter8).

Thereareseveral Linux distributionson the market,andmostof themshould
work. Somecomeeven bundledwith (often outdated)versionsof FlightGear.
However, if you aregoingto downloador buy a distribution, Debian(Woody) is
suggestedby mostfor this purpose SuSEworkswell, too.

Contraryto Linux/Unix systemsWindows usually comeswithout ary devel-
opmenttools. This way, you first have to install a developmenternvironment. On
Windows, in a sense beforebuilding the planeyou will have to build the plant
for building planes.This will bethetopic of thefollowing section,which canbe
omittedby Linux users.

4.1 Getting a developmentenvironmentunder Windows

Thereis apowerful developmenternvironmentavailablefor Windows andthiseven
for free: The Cygnusdevelopmentools, resp.Cygwin. Their homeis under

http://souces.redhat.comygwin/,

andit is alwaysa goodideato checkbackwhatis goingontherenow andthen.

Nowadays,installing Cygwin is nearly automatic. First, makesurethe drive
you want Cygwin, PLIB, SimGear and FlightGear to live on, hasaround600
MB of free disk space.Createa temporarydirectory and downloadthe installer
from the sitenamedabove to thatdirectory (While theinstallerdoesanautomatic
installationof theCygnuservironment;t is agoodideato downloadanew installer
fromtimeto time.)

Invoketheinstallernow. It givesyou threeoptions.To avoid having to down-
load stuff twice in caseof a re-installationor installationon a secondmachine||
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highly recommendetb takea two-stepprocedureFirst, selectthe option Down-

| oad from I nternet. Insertthepathof yourtemporarydirectory your Inter-
netconnectiorsettingsandthenchoosea mirror form thelist. Nearsenersmight
be preferredbut maybesometimes bit behindwith mirroring. | found

ftp://mirrors.rcn.net

avery recentandfastchoice. In the next windows the defaultsettingsareusually
agoodstart. Now chooseNext , sit down andwait.

If you aredonewith this. Invoke the installer a secondtime, now with the
optionl nstall from I ocal directory. After confirmingthetemporary
directoryyoucanselectarootdirectory(actingastherootdirectoryof your pseudo
UNIX file system).Cygnusdoesnotrecommendakingtherealrootdirectoryof a
drive,thuschoosec: / Cygwi n (but otherdriverswork aswell). Now, all Cygwin
stuff andall FlightGear stuff livesunderthis directory In addition,select

Default text file type: Unix

Install For: Just ne.

As afinal stepyoushouldincludethebinarydirectory(for instancec: / Cygwi n/ bi n)
into your patheitherviaaddingpat h=c: \ Cygw n\ bi n inyouraut oexec. bat
or via thecorrespondingool in WindowsNT/200.

Now you aredone.Fortunatelyall this hasto be doneonly once.At this point
you have a nearlyUNIX-like (commandine) developmentenvironment.Because
of this, thefollowing stepsarenearlyidenticalunderWindows andLinux/Unix.

4.2 Compiling FlightGear under Linux/W indows

Thefollowing stepsareidenticalunderLinux/Unix andunderWindowswith minor
modifications.UnderWindows, just openthe Cygwin icon from the Startmenuor
from thedesktopto geta commandine.

1. First, choosean install directory for FlightGear This will not be the one
your binarieswill livein but the onefor your sourcecodeand compilation
files. | suggest

cd: /usr/ | ocal/
nmkdi r source

2. Now, youhaveto installasupportibrary PLIB whichis absolutelyessential
for the building procesgseeChapter2). PLIB containsmostof the basic

graphicsrendering audio,andjoystick routines.Downloadthelateststable
versionof PLIB from
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http://plib.sourcefoge.net/

(atpresentthisis versionplib-1.2.0.targz)to/ usr / | ocal / sour ce. Change

to thatdirectoryandunpackPLIB using
tar xvfz plib-X X X tar.gz.
cdintopl i b- X. X. Xandrun

./configure
make
make install.

UnderLinux, you have to becomeroot for beingableto make i nstal |,
for instancevia thesu command.

Confirmyou now have PLIB’s headeffiles under/ usr/i nclude/ plib
(andnowhereelse).

. Next, you have to install anotheribrary SSmGear containingthe basicsim-

ulationroutines.Getthefile Si nGear - X. X. X. tar. gz from
ftp://simgearsourcefoge.net/pufsimgear/Source/

Downloadit to/ usr/ | ocal / sour ce. Changeto thatdirectoryandun-
packSimGear using

tar xvfz plib-X X X tar.gz.

cd into Si mGear - X. X. Xandrun

./ configure
make
make install

Again, underLinux, you have to becomeroot for beingableto make i n-
st al I, for instancevia thesu command.

. Now, you'refinally preparedo build FlightGear itself. GetFl i ght Gear -

X. X, X. tar. gz from
ftp://flightgearsoucefoge.net/pulflightgear/Source/

anddownloadit to/ usr /| ocal / sour ce. Now, unpackFlightGear us-
ing

tar xvfz FlightGear-X X X tar.gz.

cd into Fl i ght Gear - X. X X'andrun
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./ configure

configureknows aboutnumerousptions,with the morerelevantonesto be
specifiedvia awith/without switchas

e - - Wi t h- net work- ol k: IncludeOliverDelise'smulti-pilot network-
ing support,

e - -di sabl e- net wor k- ol k: DisableOliverDelise'smulti-pilot net-
working support,

e --w t h- ol d-weat her: Include original/simpleweathersubsys-
tem,

e - - Wi t h- x: Usethe X Window system(Linux only)

o --prefix=/ XXX Install FlightGear in thedirectoryXXX.

A goodchoicewould be - - prefi x=/usr/l ocal / Fl i ght Gear. In
thiscaseFlightGear’sbinarieswill liveunder/ usr /| ocal / Fl i ght Gear / bi n.

Assumingconf i gur e finishedsuccessfullyrun

make
make install.

Again, underLinux, you have to becomeroot for beingableto make i n-
st al |, forinstancevia thesu command.

Note: You cansave asignificantamountof spaceby strippingall thedelug-
ging symbolsoff the executable.To do this, makea

cd /Flight Gear/bin

to thedirectoryin thei nst al | tr ee whereyourbinariesliveandrun
strip *.

This completesuilding theexecutableandshouldresultin afile f gf s (Unix)
orf gfs. exeunder/ usr/| ocal / Fli ght Gear/ bi n

Note: If for whatever reasonyou wantto re-huild the simulator usethe com-
mandmake di st cl ean eitherintheSi nGear - X. X. XorintheFl i ght Gear -
X. X. X directoryto remove all the build. If youwantre-runconf i gur e (for in-
stancebecaus®f installing anotherversionof PLIB etc.),remove thefiles con-
fi g. cache from thesesamedirectoriesbefore.
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4.3 Compiling on other systems

A detaileddescriptionof this lies beyond the scopeof this Guide. Packagege-
quiredfor specificmachinesanbefoundunder

http://flightgearsourcefoge.net/mwnloads/

Thereshouldbe a workplacefor Microsoft Visual C includedin the official
FlightGear distribution. Macintoshusersfind the requiredCodeWarrior files asa
. bi n archveunder

http://icdwebcc.purdue.edwialisser/fg/.

4.4 Installing the basepackage

If yousuccessfullyperformedhestepsnamedabore, you have adirectoryholding
theexecutablegor FlightGear. Thisis notyetsufficientfor performingFlightGear,
though. Besidesthose,you will needa collection of supportdatafiles (scenery
aircraft, sound)collectedin the so-calledbasepackageIn caseyou compiledthe
latestofficial releasethe accompaying basepackages availablefrom
ftp://flightgearsoucefoge.net/pulflightgear/Shared/
asf gf s- base- X. X. X tar. gz.
This packagés usuallyquite large (around25 MB), but mustbe installedfor
FlightGear to runproperly Thereis nocompilationrequiredfor this packageJust
downloadit to/ usr/ | ocal andinstallit with

tar xvfz fgfs-base-X X X. tar.gz.
Now you shouldfind all thebasefilesunder/ usr/ | ocal / Fl i ght gear in the
following directorystructure::

/usr/local/Flightgear
lusr/local/Flightgear/Aircraft
/usr/local/Flightgear/Aircraft-uiuc
/usr/local/Flightgear/bin

/usr/ | ocal / Flightgear/Wat her.

4.5 For testpilots only: Building the nightly snapshots

It you'rereally into adwventuresor feel you're anadvanceduser you cantry oneof
therecentightly snapshotsinder
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ftp://flightgearsourcefoge.net/pib/flightgear/Devel/Snapbots/.
In this caseyou have to getthe mostrecentSnapshotrom SimGear under
ftp://simgearsourcefoge.net/putdimgear/Degel/Snapsbty

aswell. But be prepared: Theseare for developmentand may (and often do)
containbugs.

If you are usingthesenightly snapshotshe basepackagenamedabove will
usually not be in syncwith the recentcodeand you have to download the most
recentdevelopmentalersionfrom

http://rockfish.net/fg

Klick Downl oad Base Package Snapshot. Thenext pageusesa special
automatediownloadmechanismif younow double-klickf gf sbase- X. X. X tar. gz
the downloadstartsautomatically If you for whatever reasorhave difficulty with
this, youmayright-klick thefile anduseSave as. .. todownloadit manually

I suggesdownloadingthis packagef gf sbhase- X. X. X. tar. gz to atem-
porarydirectory Now, decompresg using

tar xvfz fgfsbase-X X X tar. gz.

In recentversionsof f gf sbase- X. X. X t ar. gz thisresultsin a subdirectory
/ f gf sbase containing/ Fl i ght gear andall of its subdirectorieslIf youin-

stalledthe FlightGear binariesunder/ usr/ 1 ocal / Fl i ght gear/ bi n asde-
scribedabove, move the basepackagdiles and sub-directoriesnto that directory
andyou aredone.Make sureyou got the directorystructurenamedabove.
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Preflight: Installing FlightGear

You canskip this Sectionif you built FlightGear alongthe linesdescribedn the
previousChapter If you did notandyou’rejumpingin hereyour first stepconsists
in installingthe binaries.At presenttherearepre-compiledinariesavailablefor

o Windows 95/98/Me/NT/2000,
e MacintoshOS,
e DebianLinux,

o SGllrix.

5.1 Installing the binary distrib ution on a Windows sys-
tem
The following supposesyou are on a Windows 95/98/Me/NT/2000system. In-
stallingthebinariesis quitesimple.Goto
ftp://flightgearsoucefoge.net/puldlightgear/Win32/

anddownloadthethreefilesf gf s- base- X. X X. zi p, f gf s- manual - X. X. X. zi p,
andf gf s- wi n32- bi n- X. X. X. zi p (beingprovidedcourtesyCurtOlson)from

ftp://flightgearsoucefoge.net/pulilightgear/Wn32/

to adrive of your choice.l suppose/ou alreadyhave atool for unzippingthem. If
not, I would suggestiownloadinga free onelike POAERARCHI VER, which you
canfetchfrom
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http://www.powerarchver.com/.

Useit to extract the files. If you choosedrive c: you shouldfind a file r un-
f gf s. bat underc: / Fl i ght gear now. Double-clickingit shouldinvoke the
simulator

5.2 |Installing the binary distrib ution on a Macintosh sys-
tem

If your Macintoshis runningthe corventionalMac OS 9 or earlier downloadthe
file Fl i ght Gear _Installer_0.7.5.sit (beingprovidedcourtesyDarrell
Walisser)from

http://icdwebcc.purdue.edwialisser/fg/.

This file containsthe programaswell asthe requiredbasepackagdfiles (scenery
etc.).For unpackinguseSt uf fi t Expander 5. 0 orlater.

Alternatively, if you arerunningMac OS X, downloadf gf s- OSX. gz from
the samesite namedabove. This canbe unpackeadvith gunzipvia

gunzi p fgfs-OSX. gz.

Now you will find afolder FI i ght gear containingthe scriptr unf gf s to
startthe program.

5.3 Installing the binary distrib ution on a Debian Linux
system
Downloadthefile f I i ght gear _0. 7. 6- 6_i 386. deb (beingprovided cour
tesyOve Kaaven)from ary of the Debianmirror siteslistedunder
http://packages.debianglunstble/games/flighgearhtml.
Like ary Debianpackagethis canbeinstalledvia
dpkg --install flightgear_0.7.6-6_i 386. deb.

After installation,youwill find thedirectory/ usr/ | ocal / Fl i ght gear con-
tainingthescriptr unf gf s to startthe program.

5.4 |Installing the binary distrib ution on a SGI IRIX sys-
tem

Downloadall therequiredfiles (beingprovided courtesyErik Hofman)from
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http://www.al.nl/ehofman/fgfs/

andinstall them.Now you canstartFlightGear via runningthe script
/usr/ 1 ocal /FlightGear/bin/gofgfs.

5.5 Installing add-onscenery

Thereis acompletesetof scenenyfiles worldwideavailablecreatedoy Curt Olson
which canbe downloadedvia a clickablemapunder

http://flightgearsourcefoge.net/mwnloadsivorld-sceneryhtml

Moreover, Curt providesthe completesetof US Sceneryon CD-ROM for those
whoreallywouldlike tofly overall of theUSA. For moredetail,checktheremarks
onthedownloadspageabore.

For installingthesdiles,youhaveto unpackhemunder/ Fl i ght gear/ Scenery.
Do notde-compresthenumberedcenernfiles like 958402.g2 Thiswill bedone
by FlightGear onthefly.

5.6 Installing documentation

Most of the packagesiamedabove includethe completeFlightGear documenta-
tionincludinga.pdfversionof this InstallationandGettingStartedGuideintended
for pretty printing usingAdobe’s AcrobatReadeibeingavailablefrom

http://www.adobe.com/acrobat

Moreover, if properlyinstalled,the.htmlversioncanbeaccessettia FlightGear’s
hel p menuentry.

Besidesthe sourcecodecontainsadirectorydocs- i ni containingnumer
ousideason andsolutionsto specialproblems.Thisis alsoagoodplacefor further
reading.



Chapter 6

Takeoff: How to start the
program

6.1 Launching the simulator under Linux

UnderLinux (or ary otherflavor of Unix), FlightGear is invokedby
runfgfs --optionl --option2...,

wherethe optionswill bedescribedn Section6.3below.

6.2 Launching the simulator under Windows

In Windows explorer, changeto the / Fl i ght Gear directory and double-click
runf gfs. bat.

Alternatively, if for one or the other reasonthe batchfile doesnot work or
is missing,you canopenan MS-DOS shell, changeto the directorywhereyour
binaryresideqtypically somethindike c: / Fl i ght Gear / bi n whereyoumight
have to substitutec: in favor of your FlightGear directory),setthe ervironment
variablevia (notethe backslashes!)

SET FG.ROOT=c: \Fl i ght Gear \bi n

andinvoke FlightGear (within the sameMS-DOS shell, aservironmentsettings
areonly valid locally within the sameshell)via

fgfs --optionl --option2....
Of courseyou cancreateyourownr unf gf s. bat with not epad usingthe
two linesabove.
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For gettingmaximumperformancet is recommendedo minimize (iconize)
thetext outputwindow while runningFlightGear.

: FlightGear Hi=E

File View Environment Autopilot Help
(157 310 315 320 325 |
37527 515N S W IR SR AW AT ~127%06.7218

Fig.2: Readyfor takeof. Waiting at thedefaultstartuppositionin Arizona.

6.3 Commandline parameters

Following is a list and shortdescriptionof the numerouscommandiine options
availablefor FlightGear.
If youarerunningFlightGear underWindowsyou canincludethesentor un-

f gf s. bat. However, in caseof optionsyou wantto re-usecontinually(like joy-
stick settings)it is recommendetb includetheminto afile called. f gf sr c under
Unix systemsandsyst em f gf src, resp.,underWindows. Thisfile hasto bein
the top FlightGeardirectory (for instance/usr/local/Flightgear) As it dependn
your preferencesi is not deliveredwith FlightGear, but canbe createdwith ary
text editor (notepademacsyi, if you like). Exampledor suchafile (includinga
detaileddescriptionon the configurationof joysticks)canbefoundunder

http://rockfish.neghellabautjoy.txt.
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6.3.1 General Options

- - hel p: Givesasmallhelptext, kind of ashortversionof this Section.

- - f g- r oot =path: Tells FlightGear whereto look for its datafiles if you
didn’t compileit with the defaultsettings.

- - f g- scener y=path Allowsspecificatiorof apathto thescenerydirec-
torypath, in casesceneryis not at the defaultpositionunder/ Fl i ght -
gear/ Scenery; this might be especiallyusefulin caseyou have scenery
onaCD-ROM.

- - di sabl e- ganme- node: Disablesfull screerdisplay.
- - enabl e- gane- node: Enabledull screerdisplay

- - di sabl e- spl ash- scr een: Turnsoff therotating3DFX logo when
theacceleratoboardgetsinitialized (3DFX only).

- - enabl e- spl ash- scr een: If youlike adwertising,setthis!

- - di sabl e-i ntro-nusi c: Noaudiosamples beingplayedwhenFlight-
Gear startsup.

--enabl e-i ntro-nusi c: If your machineis powerful enough,enjoy
this setting.

- - di sabl e- nouse- poi nt er : Disablesnouseinterface.

- - enabl e- nouse- poi nt er: Enablesmouseinterface. Useful in full
screemmodefor old Voodoo/\bodod| basedcards.

- -di sabl e-freeze: Thiswill putyouinto FlightGear with the engine
running,readyfor Take-Of.

- - enabl e-fr eeze: StartsFlightGear in frozenstate.

--contr ol - node: Specifyyourcontroldevice (joystick,keyboard mouse)
Defaultsto joystick (yoke).

- -di sabl e- aut o- coor di nat i on: Switchesautocoordinatiorbetween
aileron/ruddenff (default).

- - enabl e- aut o- coor di nat i on: Switchesautocoordinatiorbetween
aileron/ruddeon (recommendegithout pedals).
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6.3.2 Features

- - di sabl e- hud: Switchesoff the HUD (HeadUp Display).

--enabl e-anti -al i as- hud: Turnson anti-alisedHUD linesfor bet-
ter quality, if hardwaresupportghis.

- -di sabl e-anti - al i as- hud: Turnsoff anti-aliaseddUD lines.
- - enabl e- panel : Turnstheinstrumenipanelon (default).

- - di sabl e- panel : Turnstheinstrumentpaneloff.

- - enabl e- hud: TurnstheHUD on.

- - di sabl e- hud: Turnsthe HUD off (default).

- - di sabl e- sound: Prettyselfexplaining,isn’t it?

- - enabl e- sound: Seeabove.

6.3.3 Flight model

- - f dmrabced Selectthe coreflight model. Optionsarej sb, | arcsi m
magi ¢, external, ball oon. Defaultvalueis| ar csi m Magicis
a slew mode. Balloonis a hot air balloon. The UIUC flight modelis not
choserthis way but via the next option! For moredetailon flight modelscf.
Section2.5.

- - ai r cr af t =abcd Specifiesthe aircraft modelto load. Defaultis c172.
Alternatives available dependon the flight model chosen. Specialoption:
- -ai rcraft=ui uc selectgsheUIUC flight model.

- -ai rcraft-di r=path Togetherwith the option- - ai r cr af t =ui uc
namedbefore,this allows selectingoneof the UIUC flight models.For pos-
siblechoiceshave alook into /Flightgear/Aircraft-uiuc.You have to specify

thefull pathasin--aircraft-dir=/usr/local/FlightGear/Aircraft-
ui uc/ Beech99.

- - nodel - hz=n Runthe Flight DynamicsModel with this rate (iterations
persecond).

- - speed=n Run the Flight DynamicsModel this much fasterthan real
time.

- -not ri mDo NOT attemptto trim the modelwheninitializing JSBSim.
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6.3.4

Initial Position and Orientation

- - on- gr ound: Startup atgroundlevel (default).

--in-air: Startupin the air. Naturally, you have to specify an initial
altitudeasbelow for this to makesense.

- - wi nd=DIR@SPEED Specifywind comingfrom the directionDIR (in
degrees)at speedSPEED(knots).

--ai rport-i d=ABCD: If youwantto startdirectly atanairport,enterits
internationalcode,i.e. KIFK for JFK airportin New York etc. A long/short
list of the IDs of the airportsbeingimplementedccanbefoundin / Fl i ght
Gear/ Ai r por t s. Youonly have to unpackoneof thefileswith gnuzi p.
Keepin mind, you needtheterraindatafor therelevantregion, though!

--of f set - di stance=nm Hereyou canspecifythe distanceto thresh-
oldin nm.

- - of f set - azi nut h=deg: Hereyou canspecifytheheadingo threshold
in degrees.

- - | on=degrees Thisis the startuplongitudein degreegwest= -).
- - | at =degrees Thisis the startuplatitudein degreeg(south=-).

--al ti tude=feet Thisis usefulif youwantto startin freeflight in con-
nectionwith - - i n- ai r. Altitude specifiedin feetunlessyou choose- -
uni ts-neters.

- - headi ng=dgyrees Setstheinitial heading(yaw angle)in degrees.
- -r ol | =dggrees Setsthestartuproll angle(roll angle)in degrees.
- - pi t ch=dggrees Setsthe startuppitch angle(pitch angle)in degrees.

- - uBody=feetpersecond Speedalongthebody X axisunlessyou choose
--units-neters.

- - vBody=feetpersecond SpeedalongthebodyY axisunlessyou choose
--units-neters.

- - wBody=feetper second SpeedalongthebodyZ axisunlessyou choose
--units-neters.
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- - ve=speed Allows specifyingthe initial airspeedn knots(only in con-
nectionwith - - f dn¥j sb).

- -mach=speed Allows specifyingthe initial airspeedas Mach number
(only in connectiorwith - - f dnFj sb).

6.3.5 Rendering Options

- - f og- di sabl e: To cut down the renderingefforts, distantregionsare
vanishingin fog by default. If you disablefogging, you'll seefartherbut
yourframerateswill drop.

--fog-fast est: Thescenerywill notlook very nice but frameratewill
increase.

- -fog- ni cest: Thisoptionwill giveyouafairly realisticview of flying
onahazyday

- - enabl e- cl ouds: Enablecloudlayer (default).
- - di sabl e- cl ouds: Disablecloudlayer.
- - ¢l ouds- asl =xxx: Specifyaltitudeof cloudlayerabove sealevel.

- - f ov=xx.x Setsthefield of view in degrees. The valueis displayedon
theHUD. Defaultis 55.0.

- - di sabl e-ful | scr een: Disablefull screermode(default).
- -enabl e-f ul | scr een: Enablefull screemmode.

- - shadi ng- f | at: Thisis thefastesimodebut theterrainwill look ugly!
This optionmight helpif yourvideo processors really slow.

- - shadi ng- snoot h: This is the recommendedand default) setting-
thingswill look really nice.

- - di sabl e- skybl end: Nofoggingor haze sky will bedisplayedusing
justonecolor. Fastbut ugly!

- - enabl e- skybl end: Fogging/hazeas enabledsky andterrainlook re-
alistic. Thisis the defaultandrecommendedetting.

- - di sabl e-t extur es: Terraindetailswill bedisabled.Looksugly, but
mighthelpif yourvideoboardis slow.
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- -enabl e-t ext ur es: Defaultandrecommended.

--enabl e-wi r ef rane: If youwantto know how theworld of Flight-
Gear lookslike internally, try this!

e --di sabl e-wi refr ane: Nowireframe.Default.

- - georret r y=WWWxHHH Defineghesizeof thewindow used,.e. VWYX -
HHH canbe640x480, 800x600, or 1024x768.

- - vi ew of f set =xxx Allows settingthe defaultforward view direction
asanoffsetfrom straightahead PossiblevaluesareLEFT, RI GHT, CEN-
TER, or aspecificnumberof degrees.Usefulfor multi-window display

--visibility-mles=xx Youcanspecifytheinitial visibility in miles
here.

6.3.6 SceneryOptions

e --til e-radi us=n: Specifieghetiles radius;allowedvaluesfor n arel
—4.

6.3.7 HUD Options
e --units-feed: HUD displaysunitsin feet.
e --units-neters: HUD displaysunitsin meters.
e - - hud-tris: HUD displaysthe numberof trianglesrendered.

e - - hud- cul | ed: HUD displayspercentagef trianglesculled.

6.3.8 Time Options
e --tine-of f set=[+-]hh:mm:ss: Offsetlocal time by thisamount.

e --tine-mat ch-real : Synchronizeeal-worldandFlightGear time. (Can
beusedin combinatiorwith - - t i ne- of f set.)

e --tine-match-|ocal : Synchronizelocal real-world and FlightGear
time.

e --start -dat e-gnt =yyyymm:dd:hh:mm:ssSpecifyastartingtime and
date.Usesyour systentime.
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e --start-dat e- gnt =yyyy:mm:dd:hh:mm:ssSpecifyastartingtime and
date.Timeis GreenwichMeanTime.
e --start-date-|at =yyyy:mm:dd:hh:mm:ssSpecifyastartingtimeand
date.Useslocal aircrafttime.
6.3.9 Network Options

e --protocol =nmedi um di rection, hz, medi umoptions,...:Il/O
options,usefulfor runningFlightGear over a networkor in interactionwith
externalprogramg(preliminary). pr ot ocol canbe native,nmea,garmin,
fgfs,rul, pve..., medi umhasthevaluesserial, soket,file..., di r ecti on
canbein, out, bi, hz is the numberof timesto processhannebpersecond.
Shouldbetried by expertsonly.

6.3.10 Network OLK Options

Thefollowing startoptionswork only if you compiledwith Oliver Delise’s multi-
pilot networkingcodeenabled,i.e. - -wi t h- net wor k- ol k (seeChapter4).
Thisis notimplementedy default.

e - -enabl e- net wor k- ol k: EnableQliver Delisess networkcode.
e - - enabl e- net wor k- ol k: DisablesOliver Delisess networkcode.
e - - net - hud: HUD displaysnetworkinfo.

e - - net - i d=name Specifyyourown callsign

6.3.11 Route/Waypoint Options

e - - Wp=ID[@alt] : Allowsspecifyingawaypointfor theautopilot;it is possi-
ble to specifymultiple waypoints(i.e. aroute)via multiple instance®f this
command.

e --flight-plan=[file]: This is more comfortableif you have several
waypoints.You canspecifyafile to readthemfrom.
6.3.12 Joystick properties

The combinatiorof the numerougypesof joysticks,flightsticks,yokes,pedalsetc.
on the marketwith the severaltamget operatingsystemsmakesjoystick supporta
nontrivial taskin FlightGear.
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FlightGear supposesertaindefaultvaluesfor theaxesof yourjoystick/yoke/rudder
asfollows (notethatnumberingof axis startswith O!) :

axis0 aileron
axisl elevator
axis2 rudder
axis3 throttle

Theseaxessettingsarevalid, for instancdor MS sidevinder. However, if you
happerfor instanceo usethequitecommoncombinationof CH Virtual Pilot (Pro)
+ CH (Pro) Pedalsthis will not work for you. As aresultyou may seethe plane
spinshortlyafterstart,for instance.

Basically all theseaxessettingscanbe modifiedvia the following command
line switch:

--prop:/input/name=j sx/ axi sn/ property=val ue,

where
X = numberof device,
n = numberof axis,
property = control,dead-bandoffset,factor,
value = thecorrespondingaluefor thatproperty

The numberof the device startswith 0, andusuallyis 0, if you only have one
joystick. numberof the axis characterizeshe axis, the propertyof which is to
be defined,and startswith 0, aswell. The propertycontrol canhave the values
/controls/aileron/controls/eleata, /controls/rudder/controls/throtie. dead-band
specifiesa range,within which signalsarediscardedwhich is usefulto avoid jit-
tering for minor yoke movements. The propertyoffsetcan be usedto specify a
device, the value of which shouldnot be centeredn its neutralposition. This is
typically the casefor throttle. Finally, factor controlssensitvity of thataxis. The
defaultvalueis +1, with avalueof -1 reversingthebehaior.

An examplemight makethis moreclear Let usconsiderthefollowing entries
in. fgfsrcorsystem fgfsrc,resp.,

--prop:/input/jO/axisO/control=/contols/aileron
--prop:/input/j9/axsl/icontrol=/controlsklevata
--prop:/input/jO/axis2/control=/contolsthrotle
--prop:/finput/jO/axis2factor=1.0
--prop:/input/jH/axs3/control=/contolsiudder
--prop:/input/jO/axis3factor=1.0
--prop:/input/jO/axis3/offset=0.5
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Thesearethe settingsl usefor my CH Virtual Pilot Pro/ProPedals(Gameport).
Thefirst 2 linesmightbenotstrictly necessaryasthey aresetby default. However,
asyou see throttleandrudderare exchangedn my case.Besidesnaximumand
minimum of throttlearereversed.

You shouldbe able to at leastget your joystick working along theselines.
Concerningall thefiner points,for instance gettingthe joystick buttonsworking,
JohnCheckhaswritten a very usefulREADME, the mostrecentversionof which
is availablefrom

http://rockfish.neghellabautjoy.txt.

In caseyou runinto ary troublewith yourinput device, it is highly recommended
to have alook into this document.



Chapter 7

In-flight: All about instruments,
keystrokesand menus

Finally we're in the air. Thisis a descriptionof the main systemdor controlling
the programand piloting the plane: Historically, keyboardcontrolswere devel-
opedfirst, andyou canstill control mostof the simulatorvia the keyboardalone.
Later on, they were supplementedby several menuentries,makingthe interface
moreaccessibleparticularlyfor beginners,andproviding additionalfunctionality.
A joystick or yoke providesa morerealisticalternatve for actualpiloting of the
plane. You canspecify your device of choicefor controlvia the - - cont r ol -
node option,i.e. selectjoystick, keyboard,mouse.The defaultsettingis joystick.
Concerningnstrumentsthereareagaintwo alternatves: You canusethepanelor
the HUD.

A shortleafletbasedon this chaptercanbe foundunder

http://flightgearsourcefoge.net/Das/InstllGuideFGShortRef.html.

7.1 Keyboardcontrols

While joysticksor yokesaresupportedsareruddermpedalsyoucanfly FlightGear
using the keyboardalone. For propercontrol of the planeduring flight via the
keyboard(i) the Num_ock key mustbe switchedon (ii) the FlightGear window
musthave focus(if not, click with the mouseon the graphicswindow). Several of
thekeyboardcontrolsmight be helpful evenin caseyou useajoystick.

After activatingNurLock thefollowing keyboardcontrolsshouldwork:
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Tah 1: Main keyboard controls for FlightGear on the numerickeypadwith acti-
vatedNumLock key:.

Key Action
PgUp/PgDn Throttle
Left Arrow/RightArrow | Aileron
Up Arrow/Down Arrow | Elevator

Ins/Enter Rudder
5 Centeraileron/eleator/rudder
Home/End Elevatortrim

For changingrviewsyouhaveto de-actvateNuniock. Now Shi ft + <Numeri c
Keypad Key> changesheview asfollows:

Tah 2: View directionsaccessibleafter de-activatingNuniock on the numeric
keypad.

NumericKey | View direction
Shift-8 Forward
Shift-7 Left/forward
Shift-4 Left
Shift-1 Left/back
Shift-2 Back
Shift-3 Right/back
Shift-6 Right
Shift-9 Right/forward

Theautopilotis controlledvia thefollowing controls:

Tah 3: Autopilotandrelatedcontrols.

Key Action

Ctrl + A | Altitude hold toggleon/off

Ctrl + G | Follow glide slopel toggleon/off
Ctrl + H | Headinghold toggleon/off

Ctrl + N | Follow NAV 1 radialtoggleon/off
Ctrl + S | Autothrottletoggleon/off

Ctrl + T | Terrainfollow toggleon/off

Ctrl + U | Add 1000ft. to your altitude

F11 Autopilot altitudedialog

F12 Autopilot headingdialog

Ctrl + T is especiallyinterestingasit makesyour Cessnél72behae like a cruise
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missile. Ctrl + U might be handyin caseyou feel you're just aboutto crash.

(Shouldnt realplanessportsucha key, too?)

In casethe autopilotis enabledsomeof thenumerickeypadkeys geta special

meaning:

Tah 4: Specialaction of keys, if autopilotis enabled.

Besideghesebasickeystherearesomemorespecialbnes;someof theseyou'll

Key Action

Up/Down Arrow | Altitude adjust
Ins/Enter Headingadjust
PgUp/PgDn Auto Throttleadjust

probablynotwantto try duringyourfirst flight:
Tah 5: Specialkeyboad controls.

Key | Action

a/A | Speedup/slov down (time acceleration)

b Both gearbrakeson/off

h/H | Changecolor of HUD/toggleHUD off forward/backward
i/l Minimize/maximizeHUD

m/M | Changeime offset(warp)usedby t/T forward/backward
P Toggleinstrumentpanelon/off

p Togglepauseon/off

t/T Time speedup/slov down forward/backward

x/X | Zoomin/out

% Cycleview modes

W Togglefull screermodeon/off (Mesa/3dfx/Glideonly)
z/Z | Changevisibility (fog) forward/backward

, Left gearbrake(usefulfor differentialbraking)

. Rightgearbrake(usefulfor differentialbraking)

] Extendflaps

[ Retractflaps

F2 RefreshScenernytile cache

F3 Save screenshatnderf gf s- screen. ppm

F6 Toggleautopilottargetbetweercurrentheadingandwaypoint
F8 Togglefog on/off

F9 Toggletexturing on/off

F10 | Togglemenuon/off

ESC | Exit program

Tah 6: Alternativefunctionkey commandsccessiblesia Shift+ key.
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Key Action

Shift-F1 Restordlight fromf gf s. sav

Shift-F2 Save currentflighttof gf s. sav

Shift-F3 Reada panelfrom a propertylist

Shift-F4 Re-readylobalpreferencefrom pr ef er ences. xni
Shift-F5/F6 | Shiftthepanelin y direction

Shift-F7/F8 | Shiftthepanelin x direction

Shift-F10 | Toggledataloggingof FDM on/off

Note: If you have difficulty processinghe screenshot gf s- scr een. ppmona
windowsmachinejustrecallthatsimply pressinghe”Print” key copiesthescreen
to the clipboard,from which you canpasteit into arny graphicgprogram.

7.2 Menu entries
At presentthe menuprovidesthefollowing usefulfunctions.

o File

Saveflight Savesthecurrentflight, by defaultto f gf s. sav.
Load flight Loadsthecurrentflight, by defaultfromf gf s. sav.

ResetResetyouto theselectedtartingposition. Comeshandyin case
you got lostor somethingventwrong.

— Snap Shot SavesScreenshounderf gf s- scr een. ppm
— Print Allows printing of a presensnapshotavailableunderWindows

only)
— Exit Exitstheprogram.

o View

— TogglePanel Togglesinstrumentpanelon/off.
— Pilot Offset Allows settinga differentviewpoint (usefulfor R/C fly-
ing).
— HUD Alpha Togglesantialiasingof HUD lines on/off.
e Autopilot

— SetHeading Setsheadingmanually
— SetAltitude Setsaltitudemanually
— Add Waypoint Adds Waypointto waypointlist.
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— Skip Curr ent Waypoint Selfexplaining.
— Clear Route Clearscurrentroute.
— Adjust AP SettingsAllowsinputof several Autopilot parameters.

— ToggleHUD format Togglesfiguresof latitude/longiudein HUD.
e Environment

— Goto Airport Enterthe airportID. For detailson how to getthe IDs
seeChapter6.

e Network (supposesompileoption- - wi t h- net wor k- ol k)

— ToggleDisplay Togglecall signetc. on/off.

— Enter Callsign Enteryour call sign.

— Scanfor DaemonsScanfor demonsonthenet.

— Registerfor FGD Registerfor FlightGear Daemon.

— Unregisterfor FGD Unregisterfrom FlightGear Daemon.
e Help

— Help Shouldbringupthis FlightGearGettingStartedGuide. At present
notyetfully implemented.Underwindows this works via a batchfile
webr un. bat under/ fli ght gear. If youintendto usethatfea-
tureyou may have to editwebr un. bat . UnderUNIX acomparable
shellscriptmightdo. Requiresf gf s- manual - X. X X. exe being
properlyinstalled.

7.3 The Instrument Panel

The instrumentpanelis actvatedby defaultwhenyou start FlightGear, but can
be de-actvatedby pressingthe "P” key. While a completedescriptionof all the
functionsof the instrumentpanelof a Cessnas beyond the scopeof this guide, |
will atleasttry to outlinethemainflight instrumentsr gauges.
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=3 FlightGear =1k
File View Environment Autopilot Help

Fig.3: Thepanel.

Let usstartwith themostimportantinstrumentsary simulatorpilot mustknow.
In thecenterof theinstrumenpanel(Fig. 3), in theupperrow, youfind theartificial
horizon (attitudeindicator) displayingpitch andbankof your plane. It haspitch
marksaswell asbankmarksat 10, 20, 30, 60,and90 degrees.

Left to theartificial horizon,you’ll seetheairspeedndicator. Not only doesit
have a speedndicationin knotsbut alsoseveralarcsshaving characteristioveloc-
ity ragesyou have to consider At first, thereis a greenarcindicatingthe normal
operatingrangeof speedwith the flapsfully retracted.Thewhite arcindicatesthe
rangeof speedwith flapsin action. The yellow arc shavs a range,which should
only beusedin smoothair. Theupperendof it hasaredradialindicatingthespeed
never to be exceeded.

Below the airspeedndicatoryou canfind the turn indicator. The airplanein
the middle indicatestheroll of your plane.If theleft or right wing of the planeis
alignedwith oneof the marks,this would indicatea standardurn, i.e. aturn of
360degreesn exactly two minutes.

Below the plane,still in the turn indicator, is the inclinometer. It indicates
if rudderandaileronsare coordinated.During turns,you alwayshave to operate
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aileronandrudderin sucha way thatthe ball in the tube remainscentered;oth-
erwisethe planeis skidding. If you don't have pedalsor lack the experienceto
handlethe properratio betweergileron/ruddeautomaticallyyou canstartFlight-
Gear with theoption- - enabl e- aut o-coor di nati on.

Furtherbelow theturnindicatoris themanifold pressurendicator.

To ther.h.sof the artificial horizonyou find the altimetershawing the height
above sedevel (notground!)in hundredof feet. Below thealtimeteris thevertical
speedndicatorindicatingtherateof climbing or sinkingof your planein hundreds
of feetperminute. While youmayfind it morecorvenientto usethenthealtimeter
in caseskeepin mind thatits diplay usually hasa certainlag in time. Further
below the vertical speedindicatoris the RPM (rotationsper minute) indicator,
which displaysthe rotationsper minutein 100 RPMs. The greenarc marksthe
optimumregion for long-timeflight.

The group of the main instrumentsfurther includesthe gyro compasseing
situatedbelow theartificial horizon.Besideghis one,thereis amagneticcompass
sitting on top of the panel.

Four of thesegaugesdeingarrangedn thefrom of a"T" areof specialimpor-
tance:Theair speedndicator, theartificial horizon,thealtimeter andthecompass
shouldbe scannedegularly duringflight.

Besidesthese,thereare several supplementarynstruments.To the very left
you find the clock, beinganimportanttool for instancefor determiningturn rates.
Onthebottom,belowr the compassis theflap indicator. Furtherbelow areseveral
small gaugesdisplaying the technicalstateof your engine. Certainly the most
importantof themis thefuel indicator- asary pilot knows.

Like in mostflight simulatorsyou actuallygeta bit morethanin arealplane.
Theinstrumenbnthebottombelow theturnindicatorindicateghepositionof your
yoke. This senesaskind of a compensatiorior the missingforcesyou feel while
pushingarealyoke,for instance Threeof thearrans correspondo thethreeaxes
of youryoke/pedatontrollingnoseup/donn, bankleft/right, rudderleft/right, and
throttle. (Keepin mind: They do not reflectthe actualpositionof the plane!) The
left verticalarraw indicateselevatortrim. Thebrakeindicatorabove yokeindicator
displayswhenyou arebraking.

Theright handsideof the panelis occupiedby the radio stack.Hereyou find
two VOR recevers (NAV1/2), an NDB recever (ADF) andtwo communication
radios(COMM1/2) aswell astheautopilot.

The communicationradio is usedfor communicationwith air traffic facil-
ities; it is just a usual radio transcever working in a specialfrequeny range.
The frequeng is displayedin the "COMM” field. Usuallytherearetwo COMM
transcevers;thisway you candial in thefrequeng of thenext controllerto contact
while still beingin contactwith the previousone.
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TheVOR (Very High Frequeng Omni-DirectionalRangeyecever is usedfor
courseguidanceduring flight. The frequeng of the senderis displayedin the
"NAV” field. In asenseaVOR actssimilarly to alight housepermittingto display
the position of the aircraft on a radial aroundthe sender It transmitsone omni-
directionalray of radiowavesplusaseconday, thephaseof whichdiffersfrom the
first onedependingn its direction(which may consideredisa "rotating” signal).
The phasedifferencebetweenthe two signalsallows evaluatingthe angle of the
aircrafton a 360 dggreescircle aroundthe VOR sendeythe so-calledradial. This
radial is thendisplayedon the gaugesNAV1 and NAV2, resp.,left to frequeny
field.

Below the two COMM/NAV devicesis an NDB recever called ADF (auto-
matic directionfinder). Again thereis a field displayingthe frequeng of the fa-
cility. The ADF canbe usedfor navigation, too, but contraryto the VOR does
not shav the positionof the planein a radial relative to the senderbut the direct
headingfrom the aircraftto the sender This is displayedon the gaugebelow the
two NAV gauges.

Abovethe COMML1 displayyouwill seethreeLEDs in thecolorsblue,ambey
and white indicating the outer middle, and, inner, resp. markerbeakon. These
shaw the distanceo the runwaythresholdduring landing. They to notrequirethe
input of a frequeny. Rightto thesethreeLEDs is the autopilotswitch, allowing
youto setit to hold theheadinga NAV radial,or thealtitude.

A detaileddescriptionof the workingsof theseinstrumentsandtheir usefor
navigation lies beyond this Guide; if you are interestedin this exciting topic, |
suggestonsultinga book on instrumentflight (simulation). Besidesthis would
bematerialfor ayetto bewritten FlightGear Flight School.

You canneglect theseradio instrumentsaslong asyou are strictly flying ac-
cordingto VFR (visualflight rules)only.

For thosewantingto do IFR (instrumentlight rules)flights, it shouldbe men-
tionedthatFlightGear includesa hugedatabasef navaidsworldwide.

Finally, you find the throttle, mixture,andflap controlin thelower right of the
panel(recall,flapscanbe setvia [ and]).

7.4 The HeadUp Display

At current,therearetwo optionsfor readingoff the mainflight parameter®f the
plane: Oneis the instrumentpanelalreadymentionedwhile the otheroneis the
HUD (HeadUp Display). NeitherareHUDs usedin usualgenerabviation planes
norin civilian ones.Ratherthey belongto the equipmenif modernmilitary jets.
However, somemightfind it easietto fly usingthe HUD evenwith generakviation
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aircraft. Several Cessnailots might actuallylove to have one, but technologyis

simply too expensvefor implementingHUDsin generakbviation aircraft. Besides,
the HUD displaysseveralusefulfigurescharacterizingimulatorperformancenot

to bereadoff from the panel.

: Flight Gear

85,0

Fig.4: TheHUD, or HeadUp Display.

The HUD shawn in Fig.4 displaysall mainflight parameter®f the plane.In
the centeryou find thepitch indicator(in degrees)with theaileronindicatorabove
and the rudderindicator belon. A correspondingscalefor the elevation can be
foundto theleft of the pitch scale.On the bottomthereis a simpleturn indicator.

Therearetwo scalesat the extremeleft: The inneronedisplaysthe speedin
kts) while the outeroneindicatespositionof the throttle. The Cessnd 72 takesoff
ataround55 kts. Thetwo scaleson the extremer.h.sdisplayyour height,i. e. the
left oneshows the heightabove groundwhile theright of it givesthatabore zero,
bothbeingdisplayedn feet.

Besidesthis, the HUD displayssomeadditionsinformation. On the upper
right you find dateandtime. Below, you seelatitudeandlongitudeof your current
position on the I.h.s andr.h.s, resp. In the lower left cornerthereis a number
indicating the frame rate (the numberof times the picture being re-dravn each
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second).
You canchangecolor of the HUD usingthe”H” or"h” key. Pressingt several
timesminimizesthe HUD.

7.5 Mousecontrolled actions

Besidegust clicking the menus,your mousehasgot certainvaluablefunctionsin
FlightGear.

Therearethreemousemodi. In theusualmode(pointercurser)anelscontrols
canbe operatedvith the mouse. To changea control, click with the left/middle
mousebutton on the correspondindnob/lever. While theleft mousebuttonleads
to smallincrements/decrementse middle one makesgreaterones.Klicking on
theleft handsite of theknob/lever decreasethe value,while clicking on theright
handsideincrease#.

Right clicking the mouseactivatesthe simulatorcontrol mode(crosshair cur-
sor). This allows control of aileron/eleator via the mousein absenceof a joy-
stick/yoke(enable - enabl e- aut o- coor di nat i on inthiscase)If youhave
ajoystickyou certainlywill notmakeuseof thismode

Right clicking the mouseanotheitime activatesthe view controlmode(arrov
cursor). This allows changingdirectionof view, i.e. panandtilt theview, via the
mouse.

Rightclicking the mouseoncemoreresetst into theinitial state.

If you are looking for someinterestingplacesto discover with FlightGear
(which may or may notrequiredownloadingadditionalscenery)you maywantto
check

http://flightgearsourcefoge.net/Places/

Thereis now a menuentryfor enteringdirectly the airportcodeof theairportyou
wantto startfrom.

Finally, if you're doneandareaboutto leave theplane,just hit the ESCkey or
usethecorrespondingnenuentryto exit theprogram.lt is notsuggestetb simply
“kill” the simulatorby clicking the text window.
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Landing: Somefurther thoughts
before leaving the plane

8.1 Those,who did the work

Did youenjoytheflight? In caseyoudid, don't forgetthosewho devotedhundreds
of hoursto thatproject. All of this work is doneon a voluntarybasiswithin spare
time, thusbarewith the programmersn casesomethingdoesnot work the way
you wantit to. Instead,sit down andwrite themakind (!) mail proposingwhat
to change. Alternatively, you can subscribeto the FlightGear mailing lists and
contributeyour thoughtsthere.Instructionsto do socanbefoundunder

http://flightgearsourcefoge.net/mail.hinl.

Essentiallytherearetwo lists, oneof which beingmainlyfor thedevelopersandthe
otheronefor endusers Besidesthereis a very low-traffic list for announcements.

Thefollowing namesthe peoplewho did the job (this informationwasessentially
takenfrom thefile Thanks accompaying the code).

Raul Alonzo (amil@las.es)

Mr. Alonzois theauthorof Ssystermandprovidedhiskind permissiorfor usingthe
moontexture. Partsof his codewereusedasa templatewhenaddingthe texture.
SsystenmHomepageanbefoundat:

http://www1.las.esamil/ssystem.

Michele America (nomimarketing@mail.telepac.pt)
Contributedto the HUD code.
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Michael Basler (pomb@epost.de)
Author of InstallationandGetting Started.Flight SimulationPageunder

http://www.geocites.com/pmlgeo/flus.htm

Jon S.Berndt (jsh@hal-pc.ay)

Working on a completeC++ rewrite/reimplimentatiorof the core FDM. Initially
he is using X15 datato testhis code,but oncethingsareall in placewe should
be ableto simulatorarbitrary aircraft. Jon maintainsa pagedealingwith Flight
Dynamicsunder:

http://jsbsim.sourcefaye.net

Specialattentionto X15 is paidin separatgpageson this site. Besides Joncon-
tributedvia alot of suggestions/correctisto this Guide.

Paul Bleisch (pbleisch@acm.qy)

Redid the delug systemso that it would be much more flexible, soit could be
easilydisabledfor productionsystemandsothatmessagefor certainsubsystems
couldbeselectvely enabled Also contributeda first stabat a configfile/command
line parsingsystem.

Jim Brennan (jjb@kingmont.com)
Providedabig chunkof online spaceo storeUSA sceneryfor FlightGear.

Bernie Bright (bbright@c031.aone.net.au)
Many C++ style, usage andimplementationmprovements STL portability and
much,muchmore.Currentlyheis trying to createa BeOSport.

Bernhard H. Buckel (buckel@mail.uni-wuerzbrg.de)
Contributedthe README.Linux. Contributedseveral sectiongo earlierversions
of InstallationandGetting Started.

GeneBuckle (geneb@deltasoft.com)
A lot of work gettingFlightGear to compilewith the MSVC++ compiler Numer
oushintson detailedimprovements.

Ralph Carmichael (ralph@pdas.com)
Supportof the project. The Public DomainAeronauticalSoftwarewebsiteunder

http://www.pdascom

hasthe PDAS CD-ROM for salecontaininggreatprogramsor astronauticaéngi-
neers.

Didier Chauveau(chauvau@math.urimlv.fr)

Provided someinitial codeto parsethe 30 arcsedEM filesfoundat:
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http://edcwwwecr.usgs.gu/landdaac/gtpo30/gtopa30.html.

John Check (j4strngs@rockfish.net)

Johncontributed cloud textures, wrote an excellent Joystickhowto aswell asa
panelhowto. Moreover, hecontributednew instrumenpanelconfigurationsFlight-
Gear pageunder

http://rockfish.net/fg

Dave Cornish (dmc@halgon.com)
Dave createchew cool runwaytextures.

Oliver Delise(delise@mail.isis.de)
FAQ Maintainer DocumentationPublicrelations.Working onaddingsomenetworking/muli-
usercode.Founderof the FlightGearMultiPilot Projectunder

http://www.isis.de/membersidelise/progs/fligtgear.

Jean-FrancoisDoue
Vector2D, 3D, 4D andMatrix 3D and4D inlined C++ classes(Basedon Graphics
GemslV, Ed. Paul S. Heckbert)

http://www.animats.com/siplepppftp/puldic_html/topics/deelopers.hmnl.

Dave Eberly (eberly@magic-software.com)

Contributed somesphereinterpolationcode usedby Christian Mayer's weather
databasesystem.On Dave’s website therearetonsof really usefullooking code
under

http://www.magic-softvare.com.
Francine Evans(evans@cs.swshedu)
http://www.cs.sugshedu/ &angstripe.html
Wrotethe GPL tri-striper.

Oscar Everitt (bigoc@premienet)
Createdsingle enginepiston enginesoundsas part of an F4U packagefor FS98.
They arepretty coolandOscarwashappyto contributethemto our little project.

Bruce Finney (bfinney@gte.net)
Contributedpatchedor MSVC5 compatibility.

Jean-loupGailly andMark Adler (zlib@quest.jpl.nasa.g9
Authorsof the zlib library. Usedfor on-the-fly compressiorand decompression
routines,

http://www.cdrom.com/pubfifozip/zlib/.
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Mohit Garg (theproteanl @hotmail.com)
Contributedto themanual.

ThomasGellekum (tg@ihf.rwth-aachen.de)
Changesindupdategor compilingon FreeBSD.

Jeff Goeke-Smith(jgoeke @wyagemet)
Contributedour first autopilot(HeadingHold). Betterautoconfcheckfor external
timezone/daylighvariables.

Michael I. Gold (gold@puck.asd.sgi.com)
Patiently answeredjuestionson OpenGL.

Habibe (habibie@MailandNes.com)
MadeRedHatpackagebuilding changedor SimGear

Erik Hofman (erik.hofman@al.nl)
ContributedSGI IRIX binary.

Charlie Hotchkiss (clhotch@pacbell.net)
Workedon improving andenhancinghe HUD code. Lots of codestyle tips and
codetweaks.

Bruce Jackson(NASA) (e.hjackson@larc.nasa.gp
http://dchblarc.nasa.gowww/DCBStaf/ebj/ebjhtml

Developedthe LaRCsimcodeunderfunding by NASA which we useto provide
theflight model. Brucehaspatientlyanswerednary, mary questions.

Ove Kaaven (ovek@arcticnet.no)
ContributedDebianbinary.

Richard Kaszeta(bofh@me.umn.edu)

Contributed screenbuffer to ppm screenshotroutine. Also helpedin the early
developmentof the "altitude hold autopilotmodule” by teachingCurt Olsonthe
basicsof Control Theoryandhelping him codeanddelug early versions. Curt’s
"Boss” Bob Hain (bob@me.umn.edudlso contributed to that. Further details
availableat:

http://www.menet.umn.edalrt/fgfs/Docs/Autil ot/AltitudeHod/AltitudeHdd. html.

Rich’'s Homepageés under
http://www.menet.umn.edlkiaszeta.

Tom Knienieder (tom@knieniedecom)
Portedthe audiolibrary first to OpenBSDandIRIX andafterthatto Win32.
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Reto Koradi (kor@mol.biol.ethz.ch)
http://www.mol.biol.ethz.ch/"ko
Helpedwith settingup fog effects.

Bob Kuehne(rpk@who.net)
Redidthe Makefile systensoit is simplerandmorerobust.

Kyler B Laird (laird@ecn.purdue.edu)
Contributedcorrectiongo themanual.

David Luff (david.luff@nottingham.ac.uk)
Contributedto the I0360 pistonenginemodel.

Christian Mayer (flightgear@christianmayete)

Working on multi-lingual corversiontools for fgfs asa demonstratiorof technol-
ogy. Contritutedcodeto readMicrosoft Flight Simulatorscenenytextures. Chris-
tianis working onacompletelynen weathersubsystembDonateda hotair balloon
to the project.

David Megginson(david@megginson.com)

Contributed patchego allow mouseinput to control view directionyoke. Con-
tributed financially towards hard drive spacefor use by the flight gearproject.
Updatesto README.running. Working on getting fgfs and ssgto work with-
out textures.Also addedthe new 2-D panelandthe save/loadsupport.Further he
developednew panelcode playingbetterwith OpenGL with new features Devel-
opedthe propertymanageandcontributedto joystick support.

Eric Mitchell (mitchell@mars.ark.com)
Contributedsometopnotchscenerytexturesbeingall original creationsy him.

Anders Morken (amrken@online.no)

Maintainsthe Europeammirror of the FlightGear web pages.Unfortunatelythis
mirror hasbeentakendown dueto ruleschangesncluding an enforcemento 10
MB spaceper subscriberimit which was way too small for the ever growing
FlightGear Projectfiles. He'd be happyto maintaina new oneif he could find
aplaceto putit, soif you have anidea,contacthim!

Alan Murta (amurta@cs.man.ac.uk)
http://www.cs.man.ac.uk/aig/stélan/sdtware/
Createdhe GenericPolygonClipping library.

Phil Nelson(phil@cs.wwu.edu)
Author of GNU dbm, a setof databaseoutinesthat useextendiblehashingand
work similarto the standardJNIX dbmroutines.
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Alexei Novikov (anovikov@heron.itep.ru)
CreatecEuropearsceneryContributedascriptto turnfgfs scenerynto beautifully
rendered®-D maps.Wroteafirst draft of a SceneryCreationHowto.

Curt Olson (curt@flightgeaorg)

Primaryorganizatiorof the project.

Firstimplementatiorandmodificationshasedon LaRCsim.

Besideguttingtogetherall the piecesprovided by othersmainly concentratingpn

thescenerysubsystenaswell asthe graphicsstuff. Homepageinder
http://www.menet.umn.edwurt/

Tony Peden(apeden@earthlink.net)

Contributionson flight model development,including a LaRCsimbasedCessna
172. Contributedto JSBSim theinitial conditionscode,a morecompletestandard
atmospherenodel,andotherbugfixes/additionsHis Flight Dynamicspagecanbe
foundat:

http://www.nwlink.com/apeden.

Robin Peel(robin@cpwd.com)
Maintainsworldwide airport and runway databasdor FlightGear aswell as X-
Plane.

Alex Perry (arpll@pacbell.net)

Contributedcodeto moreaccuratelymodel VSI, DG, Alticude. Suggestiongor
improvementsof the layoutof the simulatoron the mailing list andhelp on docu-
mentation

Friedemann Reinhard (mpt218@faupt212.pisik.uni-erlangen.de)
Developmentof anearlytexturedinstrumentpanel.

Petter Reinholdtsen(pere@games.no)

Incorporatedhe GNU automake/autocorsfystem(with libtool). Thisshouldstream-
line andstandardizehe build procesdor all UNIX-like platforms.It shouldhave
little effecton IDE typeervironmentssincethey don’t usethe UNIX makesystem.

William Riley (riley@technologiscom)
Contributed codeto add”brakes”. Also wrote a patchto supporta first joystick
with morethan2 axis.

Paul Schlyter (pausch@saaf.se)

Provided Durk Talsmawith all the informationhe neededo write the astrocode.
Mr. Schlyteris alsowilling to answerastro-relatedjuestionsvhenerer oneneeds
to.
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Chris Schoenemar(crs@millpond.engsgi.com)
Contributedideason audiosupport.

Phil Schubert (philip@zedlg.com)
Contributedvarioustexturesandenginemodelling.

http://www.zedlg.com/Philigindex.htm.

Jonathan R Shewchuk(JonatharR_Shevchuk@ux4.sp.cs.cmu.edu)
Author of the Triangle program.Triangleis usedto calculatethe Delaung trian-
gulationof ourirregularterrain.

Gordan Sikic (gsikic@public.srce.hr)

Contributeda Cherokedlight modelfor LaRCsim. Currentlyis not working and
needdo be delugged.Useconfigure- - wi t h- f | i ght - nrodel =cher okee to
build the cherokeensteadof the Cessna.

Michael Smith (msmith99@flash.net)
Contributed cockpit graphics,3-D models,logos,and otherimages. ProjectBo-
nanza

http://members.xoom.com/ConceptSim/irdeml.
Sourceforge
http://sourcefoge.net/

Sourcefogeis afreeservicefor opensourcedevelopersproviding a hostof differ-
entfeatures.It providesweb spaceftp spacethe mailing lists andmorefor our
projectfor free.

Durk Talsma(d.talsma@chello.nl)

AccurateSun, Moon, and Planets. Sun change<olor basedon positionin sky.
Moon hascorrectphaseand blendswell into the sky. Planetsare correctly po-
sitionedand have propermagnitude. Help with time functions,GUI, and other
things. Contributed2-D cloudlayer. Websiteunder

http://people.a200.nl/ctals

UIUC - Departmenbf AeronauticalindAstronauticaEngineering
Contributedmodificationgo LaRCsimto allow loadingof aircraftparameterf§om
afile. Thesemodificationsveremadeaspartof anicing researclproject.

Thosedid the codingandmadeit all work:
Jef Scottjscott@studerstuilc.edu
Bipin Sehgabsehgal@uiuc.edu
Michael Seligm-selig@uiuc.edu
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Moreover, thosehelpedto supportthe effort:
JayThomagthomas2@uiuc.edu
EunicelLeeey-lee@students.uiuc.edu
ElizabethRendomrmdfhoyos@md.impsat.net.co
SudhiUppulurisuppulur@studestuiwc.edu

U. S. GeologicalSurvey
http://edcwwwcr.usgsgov/doc/edchomefdcdbhdcdbhiml
Provided geographiaatausedby this project.

Mark Vallevand (Mark.Vallevand@UNISYS.com)
ContributedsomeMETAR parsingcodeandsomewin32 screerprinting routines.

Gary R. Van Sickle (tiberius@braemarinc.com)
Contributedsomeinitial GameGLUTsupportandotherfixes. Hasdonesomein-
terestingpreliminarywork on abinaryfile format. Check

http://www.woodup.og/projd ORKIiD/fgfs.him.

In addition,Garyhassetup a"Cygwin Tips” sitethathasbeenvery helpful to
mary peoplein gettinga Cygwin Unix-on-Windows build ervironmentsetup so
they canbuild FG effectively. See

http://www.woodoup.og/proj§ ORKiD/cygwin.htm.

Norman Vine (nhv@yahoo.com)

Provided more than uncountabldJRL's to the "FlightGear Community”. Many
performanceoptimizationsthroughoutthe code. Many contributions and much
advicefor the scenerygeneratiorsection. Lots of Windows relatedcontributions.
Contributedwgs84distanceand courseroutines. Contributeda greatcircle route
autopilot modebasedon wgs84routines. Marny other GUI, HUD and autopilot
contributions. Patchto allow mouseinputto controlview direction.

Roland Voegtli (webmaster@sanunibe.ch)
Contributedgreatphotorealistidextures.Founderof EuropearSceneryProjectfor
X-Plane:

http://www.g-pdnt.com/xpcityesp/

Carmelo Volpe (carmelo.elpe@mednut.ki.se)
PortingFlightGear to the Metro Works developmentervironment(PC/Mac).

Darr ell Walisser (dwaliss1@purde.edu)
Contributeda large numberof changeso porting FlightGear to the Metro Works
developmentervironment(PC/Mac).Finally producedhefirst Macintoshport.
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Ed Williams (Ed_Williams@compusers.com).
Contributedmagneticvariationcode(implimentsNima WMM 2000). We've also
borrovedfrom Ed’swonderfulaviationformularyatvarioustimesaswell. Website
under

http://www.best.comyvilliams/index.html

Jean-ClaudeWippler (jcw@equi4.com)

Author of MetaKit - a portable,embeddibledatabasevith a portabledatafile for-
mat. This softwareis not GPLd but the authoris kindly allowing usto bundle
MetaKit with our code. MetaKit hasa liberal X/MIT -style license.Pleaseseethe
following URL for moreinfo:

http://www.equi4com/metakit

Robert Allan Zeh (raz@cmg.FCNBD.COM)

Helpedtremendouslyn figuring out the CygnusWin32 compilerandhow to link
with .dII's. Without him thefirst run-ablewin32 versionof FlightGear would have
beenimpossible.

8.2 What remainsto be done

At first: If you read(and, maybe,followed) this guide until this point you may
probablyagree:FlightGear, evenin its presenstate s not atall for thebirds. It is
alreadya flight simulatorwhich hasa flight model,a planewith panelandevena
HUD, terrainscenerytexturing, all the basiccontrolsandweather

Despite FlightGear needs- andgets— further development.Exceptinternal
tweaks,thereare severalfields whereFlightGear needshasicsimprovementand
development.A first directionis addingairports,streetsandmoreof thosethings
bringing sceneryto real life and belongingto realistic airports. Anothertaskis
furtherimplementatiorof themenusystemwhich shouldnot betoo hardwith the
basicseingworking now. A lot of optionsatpresensetviacommandine or even
during compiletime shouldfinally makeit into menuentries.Finally, FlightGear
lacksary ATC until now. A glasscockpitneedsto be constructedandthereare
thoughtson a 3D cockpitaswell.

Thereare alreadypeopleworking in all of thesedirections. If you're a pro-
grammerandthink you cancontribute,you areinvited to do so.

Achnowledgements

Obviously thisdocumentouldnothave beenwritten withoutall thosecontributors
mentionedabove makingFlightGear areality.
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Beyondthis| wouldlike to sayspecialthanksto Curt Olson,whosenumerous
scatteredRreadmesThanks,Webpagesand personakMails were of specialhelp
to me andwerefreely exploitedin the makingof this booklet.

Next, BernhardBuckel wrote several sectionsof early versionsof that Guide
andcontributedat lot of ideasto it.

JonS. Berndtsupportedne by critical proofreadingof severalversionsof the
documentpointingoutinconsistenceandsuggestingmprovements.

Moreover, | gainedalot of helpandsupportfrom NormanVine. Maybe,with-
out Normans answerd would have never beenableto tamedifferentversionsof
the Cygwin — FlightGear couple.

Furthercontributionsanddonationson specialpointscamefrom Oliver Delise
(severalsuggestionscludingnotesonthatchapter) Mohit Gaig (OpenGL) Kyler
B. Laird (corrections),Alex Perry (OpenGL),and Kai Troester(compile prob-
lems).



Chapter 9

Missedapproach: If anything
refusesto work

In thefollowing, | tried to sortsomeproblemsaccordingto operatingsystem but
if you encounter problemit maybeawiseideato look beyond your” operating
system- just in case.Besidesjf anything fails, you maywantto checkthe FAQ
maintainedby Oliver Delisebeingdistributedalongwith the sourcecode. More-
over, thesourcecodecontainsadirectorydocs- nmi ni containingnumerousdeas
on andsolutionsto specialproblems.This is alsoa goodplacefor furtherreading.

9.1 FlightGear Problem Reports

The bestplaceto look for help aregenerallythe mailing lists [FGFS-Devel] and
[FGFS-User]. Instructionsfor subscriptiorcanbefoundunder

http://flightgearsourcefoge.net/mail.hinl.
Sometimest alreadyhelpsbrowsingthroughthearchive under
http://www.menet.umn.edwurt/fgfs/search.html

to detectsomeondadthatvery sameproblemaweekago.
Therearenumeroudhelpful developersandusersreadingthelists, andusually

guestiongyetansweredjuickly. However, messagef thetype
FlightGeardoesnotcompileon mysystemWhatshall | do?

are hardto answerwithout ary further detail given, arent they? Herearesome

ideason importantinformationwhich may be helpful (dependingon the problem

you have):

61
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9. MISSEDAPPROACH

Operating system:(Linux Redhat7.0.../Windows 98SE...)
Computer: (Pentiumlll, 1GHz...)

Graphics board/chip: (DiamondViper 770/NVIDIA RIVA TNT2...)
Compiler/version: (Cygnusversionl.0...)

Versionsof relevant libraries: (PLIB 1.2.0,Mesa3.0...)

Type of problem: (Linker dieswith message..)

General problems

| cant accesshehttp/ftp sener.

While Sourcefogeis a stablesener, theremaybe casesvherefor whatever
reasonyou cant accesst or it appeardo be slow. Herearetwo mirrors
which usuallywork:

HTTP:
http://www.menet.umn.edwurt/fgfs/

FTP:
ftp.kingmont.com/pub/kigmontftp_fgfs/.

A completdist of mirrorscanbefoundunder
http://flightgearsourcefoge.net/Mirrors/

If you have difficulty accessinghe Sourcefogeftp senerwith MS Internet
Explorer disable’Folderview for FTPsites”under’InternetOptiongAdvanced”.

FlightGear runsSOOOslow.

If theHUD indicatesyou aregettingsomethindike 1fps (framepersecond)
or belowv youtypically don’'t have working hardwareéDpenGLsupport.There
may be several reasondor this. First, theremay be no OpenGLhardware
driversavailablefor oldercards.In this casdit is highly recommendetb get
anew board.

Secondcheckif yourdriversareproperlyinstalled.Severalcardsneedaddi-
tional OpenGLsupportdriversbesideghe’native” windows ones.For more
detailcheckChapter3.

Third, checkif yourhardwarelriveris calledopengl 32. dl | orjustmerely
opengl . dl | . By thedefaultcompilation binariesarelinkedagainsbpen
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gl 32. dl | . If yourequirethe non-32version,considerehuilding Flight-
Gear with thelibrariesopengl 32. dl |, gl ut 32. dl |, andgl u32. dl |
replacedy their non-32counterparts.

e Eitherconfi gur e or make dieswith notfoundPLIB headerr libraries.
Makesureyou havethelatestversionof PLIB (> versionl.2)compiledand
installed. Its headerdike pu. h have to beunder/ usr/i nclude/plib
andits librarieslike | i bpl i bpu. a under/ | i b. Doublecheckthereare
no PLIB headers/librariesitting elsavhere!

Besidescheckcarefulthe errormessagesf conf i gur e. In severalcases
it sayswhatis missing.

9.3 Potential problemsunder Linux

Sincewe don't have accesdo all possibleflavors of Linux distributions hereare
somethoughtson possiblecausesf problems. (This Sectionincludescontribu-
tionsby Kai Troester)

e Wronglibrary versions
This is arathercommoncauseof grief especiallywhenyou preferto install
the libraries neededby FlightGear by hand. Be surethat especiallythe
Mesalibrary containssupportfor the 3DFX boardandthatGLIDE libraries
areinstalledandcanbefound.If al dd ‘ whi ch f gfs' complainsabout
missinglibrariesyou arein trouble.

You shouldalsobe sureto keepalwaysthe latestversionof PLIB on your
system. Lots of peoplehave failed miserablyto compile FlightGear just
becausef anoutdatedolib.

e Missingpermissions
FlightGear needsto be setuidrootin orderto be capableof accessingan
acceleratoiboard (or a specialkernel module as describedearlier in this
documentpasedn 3DFX chips. Soyou caneitherissuea

chown root.root /usr/local/bin/fgfs ;
chnod 4755 /usr/local/bin/fgfs

to give theFlightGear binarythe properrightsor install the 3DFX module.
Thelatteris the“clean” solutionandstronglyrecommended!

¢ Non-defaultinstall options
FlightGear will displayalot of diagnosticsvhenbeingstartedup. If it com-
plainsaboutbadlooking or missingfiles, checkthat you installedthemin
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theway they aresupposedo be,i.e. latestversionandproperlocation. The
canonicalocationFlightGear wantsits datafilesunder/ usr /| ocal / | i b.
Be sureto grabthelatestversionsof everythingthatmight beneeded!

Compileproblemsin general

Make sureyou have the latest(official) versionof gcc. Old versionsof gcc
area frequentsourceof trouble! On the otherhand,recentversionsof the
RedHat7.0reportedlyhave certainproblemscompiling FlightGear asthey
includeapreliminaryversionof GCC.

Configurecouldnot find MesaandGlut thoughthey areinstalled

If theconfigurescriptcouldnotfind your MesaandGlut librariesyou should
addthe Mesalibrary-path(i.e./ usr /| ocal / Mesa) totheEXTRA DIRS
variablein thefile configure.in(i.e. EXTRA_DI RS=" "/ usr/ | ocal / usr/
X11R6/ usr/ 1 ocal / Mesa’ ' ). After thisyouhaveto runautoconf.(Please
readREADME.autoconfor runningautoconf.)

Potential problemsunder Windows

Theexecutableefusedo run.

Youmay have tried to startthe executabledirectly eitherby double-clicking
f gf s. exe in Windows exploreror by invoking it within a MS-DOSshell.
Double-clickingvia explorer doesnever work (exceptyou setthe erviron-
mentvariableFG ROOT in aut oexec. bat or otherwise).Ratherdouble-
click r unf gf s. bat . For moredetail,checkChapter6.

Anothercauseof grief might be you did not downloadthe mostrecentver
sionsof the basepackagdiles requiredby FlightGear, or you did not load
ary of thematall. Have a closelook at this, asthe scenery/tetureformatis
still underdevelopmentandmay changefrequently For moredetail,check
Chapters.

Next, if you run into trouble at runtime, do not usewindows utilities for
unpackingthe . t ar. gz. If youdid, try it in the Cygnusshellwith t ar
xvf z instead.

FlightGear ignoresthe commandine parameters.
Thereis a problemwith passingcommandine optionscontaininga "=" to
windows batchfiles. Insteadjncludethe optionsinto r unf gf s. bat .

While compilingwith the CygnusCompilerConf i gur e complainsnotto
findgl u32.dl |.
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Make sureyou changeo the Main FlightGeardirectory e.g. with
cd /mt/FlightGear-X X X
beforerunningConf i gur e andMvake.

e | amunableto build FlightGear underMSVC/MS DevStudio.
By default,FlightGear is build with GNU C++, i. e. the Cygnuscompiler
for Win32. For hints or Makefilesrequiredfor MSVC for MSC DevStudio
have alook into

ftp://flightgearsourcefoge.net/pb/flightgear/Source/.

In principle, it shouldbe possibleto FlightGear with the projectfiles pro-
videdwith thecode.

e Compilationof FlightGear dies.
Theremaybeseveralreasondor this,includingtrue bugs. However, before
trying to do arything elseor reporta problem,makesureyou have the latest
versionof the Cygwin compiler asdescribedn Section4. In caseof doubt,
startset up. exe aneav anddownloadandinstall the mostrecentversions
of bundlesasthey possiblymay have changed.
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