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Chapter 1

Quick Start: For Pilots in a hurry

Most pilots arein a hurry andnot interestedin the internalworkingsof their en-
gine. Similarly, theremaybeno needto go throughall thatmanualfor your first
flight with FlightGear. If you are surethe graphicsdrivers for your card sup-
portOpenGL(checkdocumentation;for instanceall NVIDIA WindowsandLinux
driversfor TNT/TNT2/Geforce/Geforce2do)andif you areworkingunderoneof
thefollowing operatingsystems:

� Windows95/98/ME/NT/2000,

� MacintoshMacOS

� DebianLinux

� SGI Irix

you canmakeuseof pre-compiledbinaries.Theseaswell asinstructionshow to
install themcanbefoundunder

http://flightgear.sourceforge.net/Downloads/.

Justdownloadthem,install themaccordingto thedescriptionandrunthemvia the
attachedscriptrunfgfs or batchfile runfgfs.bat, resp.

Thereis no guaranteefor this approachto work, though. If it doesn’t, don’t
giveup but havea closerlook into themanual,notablySection5.
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Chapter 2

Want to have a fr eeflight? Take
FlightGear!

2.1 Yet another Flight Simulator?

Did youeverwantto fly aplaneyourself,but lackedthemoney or ability to doso?
Are you a realpilot looking to improve your skills without having to takeoff? Do
you want to try somedangerousmaneuverswithout risking your life? Or do you
just want to have fun with a moreseriousgamenot killing any people?If any of
thesequestionsapplies,PCflight simulatorsarejust for you.

You alreadymay have someexperienceusingMicrosoft’s c
�

FS2000or any
otherof thecommerciallyavailablePCflight simulators.As thepricetagof those
is usuallywithin the$50rangebuyingoneof themshouldnotbeaseriousproblem
giventhat runningany seriousPCflight simulatorrequiresa hardwarewithin the
$1500range,despitedroppingprices,at least.

Why thenthateffort of spendinghundredsor thousandsof hoursof program-
ming to build a freesimulator?Obviously theremustbegoodreasonto do so:

� All of the commercialprogramshave a seriousdrawback: They aremade
by a small groupof developersdefiningtheir properties- often quite inert
andnot listeningtoo muchto the customer. Anyoneever trying to contact
Microsoftwill immediatelyagree.

� CommercialPC flight simulatorsusuallytry to cover a marketsegmentas
broadaspossible.For obviousreason,mostof themwantto servetheserious
pilot aswell asthebeginnerandthegamer. Theresultis a compromise.As
FlightGear is free,thereis noneedfor suchcompromise;it justcanbegiven
thepropertiesits userswant. It definesitself via building.

6



2.1 YET ANOTHERFLIGHT SIMULATOR? 7

� Building a flight simulatoris a challengeto the art of programming.Con-
tributing to thatprojectmakesyou belongto thosebeingableto contribute
to serious,ambitiousandadvancedsoftwareprojects.

� It is fun. Not only is it fun to write the code(. . .or documentation.. . ) but
alsoto belongto that– temporarilychanging– club of clever peopleon the
nethaving discussed,struggledandfinally succeededin creatingthatproject.
EvenreadingtheFlightGear mailing lists is informativeandfun for itself.

The above-mentionedpointsmakeFlightGear superiorto its competitorsin
several respect. FlightGear aims to be a civilian, multi-platform, open, user-
supported,user-extensiblesimulator.

� Civilian: The project is primarily aimedat civilian flight simulation. It
shouldbeappropriatefor simulatinggeneralaviation aswell ascivilian air-
craft. It is not a shoot’m-upgame.However, in keepingwith theopencon-
ceptof development,thisnaturallydoesnotexcludesomeonetakingthecode
andintegratingsayweaponsystems,for instance.

� Multi-platf orm: Thedevelopersareattemptingtokeepthecodeasplatform-
independentaspossible.This is basedon their observation that peoplein-
terestedin flight simulationsrun quite a variety of computerhardwareand
operatingsystems.Thepresentcodesupportsthefollowing OperatingSys-
tems:

– Linux (any distributionandplatform),

– WindowsNT/2000(Intel/AMD platform),

– Windows95/98/ME,

– BSD UNIX,

– SGI IRIX,

– Sun-OS,

– Macintosh.

At present,thereis no known flight simulator– commercialor free – sup-
portingsucha broadrangeof platforms.

� Open: The project is not restrictedto a staticor elite cadreof developers.
Anyonewhofeelsheor sheis ableto contributeis mostwelcome.Thecode
(includingdocumentation)is copyrightedunderthe termsof theGPL (Gnu
PublicLicense).
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TheGPL is oftenmisunderstood.In simpletermsit statesthatyoucancopy
and freely distribute the program(s)so licensed. You can modify them if
you like. Youareevenallowedto chargeasmuchmoney for thedistribution
of the modifiedor original programasyou want. However, you mustdis-
tributeit completewith theentiresourcecodeandit mustretaintheoriginal
copyrights.In short:

”You cando anythingwith thesoftwareexceptmakeit non-free”.

Thefull text of theGPLcanbeobtainedfrom

http://www.gnu.org/copyleft/gpl.html.

� User-supported, user-extensible: Contraryto variouscommercialsimula-
tors available,sceneryandaircraft format, internalvariables,etc. areuser
accessibleanddocumentedfrom thebeginning.Evenwithoutanexplicit de-
velopmentdocumentation(which will surelybe written at somepoint) this
is guaranteedby supplyingthesourcecode. It is thegoalof thedevelopers
to build a basicengineto which scenerydesigners,panelengineers,maybe
adventureor ATC routinewriters,soundartists,andotherscan(andareso-
licited to) add.It is ourhope,thattheprojectwill benefitfrom thecreativity
andideasof thehundredsof talented”simmers”aroundtheworld.

Withoutdoubt,thesuccessof theLinux projectinitiatedby Linus Torvaldsin-
spiredseveralof thedevelopers.Notonly hasit shownthatdistributeddevelopment
of even highly sophisticatedsoftwareprojectsover the Internetis possible.It led
to aproductwhich,in severalrespects,is betterthanits commercialcompetitors.

2.2 A Short History of FlightGear

This projectgoesbackto a discussionamonga groupof net citizensin 1996re-
sultingin aproposalwrittenby David Murr who,unfortunately, droppedoutof the
project(aswell asthe net) later. The original proposalis still availablefrom the
FlightGear websiteandcanbefoundunder

http://flightgear.sourceforge.net/proposal-3.0.1.

Although the namesof the peopleandseveral of the detailshave changedover
time, thespirit of thatproposalhasclearlybeenretainedup to thepresenttime.

Actual codingstartedin the summerof 1996andby the endof that yeares-
sentialgraphicsroutineswerecompleted.At that time, programmingwasmainly
performedandcoordinatedby Eric Korpelafrom Berkeley University. Early code
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ranunderLinux aswell asunderDOS,OS/2,Windows95/NT,andSun-OS.This
wasfoundto bequiteanambitiousprojectasit involved,amongotherthings,writ-
ing all thegraphicsroutinesin a system-independentwayentirelyfrom scratch.

Developmentslowedandfinally stoppedin thebeginning of 1997whenEric
wascompletinghis thesis.At this point, theprojectseemedto bedeadandtraffic
on themailing list wentdown to nearlynothing.

It wasCurtOlsonfromtheUniversityof Minnesotawhore-launchedtheproject
in themiddleof 1997.His ideawasassimpleasit waspowerful: Why inventthe
wheela secondtime?Therehave beenseveralfreeflight simulatorsavailablerun-
ningonworkstationsunderdifferentflavorsof UNIX. Oneof these,LaRCsim(de-
velopedby BruceJacksonfrom NASA), seemedto bewell suitedto theapproach.
Curt took thisoneapartandre-wroteseveralof theroutinessuchasto makethem
build aswell asrunon theintendedtargetplatforms.Thekey ideain doingsowas
to exploite a system-independentgraphicsplatform:OpenGL.

Fig.1: LaRCsim’sNavionis still availablein FlightGear.

In addition,a clever decisionon the selectionof the basicscenerydatawas
madein theveryfirst version.FlightGear sceneryis createdbasedonsatellitedata
publishedby theU. S.GeologicalSurvey. Theseterraindataareavailablefrom

http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/ndcdb.html

for theU.S.,and

http://edcwww.cr.usgs.gov/landdaac/gtopo30/gtopo30.html,

resp.,for othercountries.Thosefreelyaccessiblescenerydata,in conjunctionwith
scenerybuilding toolsincludedwith FlightGear, areanimportantfeatureenabling
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anyoneto createhisor herown scenery.
Thisnew FlightGear code- still largely beingbasedon theoriginal LaRCsim

code- wasreleasedin July1997.Fromthatmomenttheprojectgainedmomentum
again.Herearesomemilestonesin themorerecentdevelopmenthistory:

� The displayof sun,moonandstarshave beena weakpoint for PC flight
simulatorsfor a long time. It is oneof thegreatachievementsof FlightGear
to include accuratemodelingand display of sun, moon, and planetsvery
early. Thecorrespondingastronomycodewasimplementedin fall 1997by
Durk Talsma.

� Texture supportwasaddedby Curt Olson in spring1998. This markeda
significantimprovementin termsof reality. You may recall thatMicrosoft
Flight Simulatorhadnon-texturedsceneryup until version4.0. Somehigh-
quality texturesweresubmittedby Eric Mitchell for theFlightGear project.

� A HUD (headup display)wasaddedbasedon codeprovided by Michele
AmericaandCharlieHotchkissin the fall of 1997andwasimproved later
by NormanVine. While not generallyavailable for real Cessna172, the
HUD conveniently reportsthe actualflight performanceof the simulation
andmaybeof furtherusein military jetslater.

� After improving thesceneryandtexturesupportframeratedroppeddown to
a point whereFlightGear becameunflyablein spring1998.This issuewas
resolvedby exploiting hardwareOpenGLsupport,which becameavailable
at thattime,andimplementingview frustrumculling (a renderingtechnique
that ignoresthe part of the scenerynot visible in a scene),doneby Curt
Olson. Taking thesemeasuresmadeFlightGear flyable againas long as
they includeda3-D graphicsboardthatfeaturedhardwareOpenGLsupport.
With respectto framerateoneshouldkeepin mind thatthecode,atpresent,
is in no wayoptimized,which leavesroomfor furtherimprovements.

� A rudimentaryautopilotimplementingheadingholdwascontributedby Jeff
Goeke-Smithin April 1998. It wasimprovedby theadditionof analtitude
hold anda terrainfollowing switch in October1998andfurtherdeveloped
by NormanVine later.

� Thebasisfor a menusystemwaslaid basedon anotherlibrary, thePortable
Library PLIB, in June1998. After having beenidle for a time, the first
workingmenuentriescameto life in spring1999.

PLIB underwentrapid developmentlater. It hasbeendistributedby Steve
asa separatepackagewith a muchbroaderrangeof applicationsin mind,
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sincespring1999. It hasprovided the basicgraphicsrenderingenginefor
FlightGear sincefall 1999.

� FriedemannReinharddevelopedearly instrumentpanelcode,which was
addedin June1998.Unfortunately, developmentof thatpanelsloweddown
later, partly becauseof problemswith compatibilitywith OpenGL.Finally,
David Megginsondecidedto rebuild thepanelcodefrom scratchin January
2000. This led to a rapid additionof new instrumentsandfeaturesto the
panel,resultingin nearlyall main instrumentsbeingincludeduntil spring
2001.

� A fully operationalradiostackandworking radioswereaddedto thepanel
by Curt Olsonin spring2000. A hugedatabaseof Navaidscontributedby
RobinPeelallowsIFR navigationsincethen.

� 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/rudder in October1999, againmarking a hugestep in
termsof realism.To adapton differentjoystick, configurationoptionswere
introducedin fall 2000.

� In September1998 Curt Olson succeededin creatinga completeterrain
modelfor theU.S. Thesceneryis availableworldwidevia a clickablemap
at:

http://flightgear.sourceforge.net/Downloads/world-scenery.html.

� Networking/multiplayercodehasbeenintegratedby 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.

� ChristianMayer, togetherwith DurkTalsma,contributedweathercodein the
winter of 1999.This includedclouds,winds,andeventhunderstorms.

� Manually changingviews in a flight simulatorsis in a sensealways”un-
real” but nonethelessrequiredin certainsituations.A possiblesolutionwas
suppliedby NormanVine in the winter of 1999by implementingcodefor
changingviewsusingthemouse.Alternatively, youcanuseahadswitchfor
thispurpose,today.



12 2. WANT TO HAVE A FREEFLIGHT?

� Finally, LaRCsimsNavion was replacedas the default aircraft when the
Cessna172wasstableenoughin February2000- asmove mostuserswill
welcome.Therearenow severalflight modeloptionsto choosefrom at run-
time: a modified and improved LaRCsimCessna172 developedby Tony
Peden,JonBerndt’sX15, andChristianMayer’s hotair balloon.JonBerndt
hasinvesteda lot of time in a morerealisticandversatileflight modelwith
a more powerful aircraft configurationmethod. JSBSim, as it hascome
to be called,may eventuallyreplaceLaRCsimasthedefaultflight dynam-
ics model (FDM), and it is plannedto includesuchfeaturesas fuel slosh
effects, turbulence,completeflight control systems,andotherfeaturesnot
oftenfoundall togetherin aflight simulator.

� Thescenerywasfurther improvedby addinggeographicfeaturesincluding
lakes,rivers,andcoastlineslater, an effort still going on. Sincethe endof
2000, therewasagainstrongerfocus on scenery. Texturedrunwayswere
addedby Dave Cornishin spring2001aswererunwaylights later. Light
texturesaddto thevisualimpressionatnight.

� A propertymanagerwasimplementedby David Megginsonin fall 2000. It
allowsparsingafile called.fgfsrc underUNIX/Linux andsystem.fgfsrc
underWindows for input options. This plain ASCII file hasproven useful
in submittingthegrowing numberof input options,andnotablythejoystick
settings.

During developmenttherewereseveral codereorganizationefforts. Various
codesubsystemsweremoved into packages.At present,thecodeis organizedas
follows:

Onthebaseof thegraphicsengineis OpenGL, aplatformindependentgraph-
icslibrary. BasedonOpenGL,thePortableLibrary PLIB providesbasicrendering,
audio,joysticketc.routines.Basedon PLIB is SimGear, which includesall of the
basicroutinesrequiredfor theflight simulatoraswell asfor building scenery. On
top of SimGear thereare(i) FlightGear (thesimulatoritself), and(ii) TerraGear,
which comprisesthescenerybuilding tools.

This is by no meansan exhaustive history andmost likely somepeoplewho
have madeimportantcontributionshave beenleft out. Besidesthe above-named
contributionstherewasa lot of work doneconcerningthe internalstructureby:
JonS. Berndt,Oliver Delise,ChristianMayer, Curt Olson,Tony Peden,Gary R.
VanSickle,NormanVine, andothers.A morecomprehensive list of contributors
canbefound in Chapter8 aswell asin theThanks file provided with thecode.
Also, the FlightGear Websitecontainsa detailedhistory worth readingof all of
thenotabledevelopmentmilestonesunder
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http://flightgear.sourceforge.net/News/

2.3 Systemrequirements

In comparisonto otherrecentflight simulatorsthesystemrequirementsfor Flight-
Gear arenot extravagant.A decentPII/400or somethingin that rangeshouldbe
sufficient, given you have a proper3-D graphicscard. On the other hand,any
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 overview given at the
OpenGLwebsite

http://www.opengl.org

saysit best: ”Since its introductionin 1992,OpenGLhasbecomethe industry’s
mostwidely usedandsupported2-D and3-D graphicsapplicationprogramming
interface(API)...”.

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

Any morerecent3-D graphicsfeaturinghardwareOpenGLwill do. For Win-
dows video carddriversthat supportOpenGL,visit thehomepageof your video
cardmanufacturer. Youshouldnote,thatsometimesOpenGLdriversareprovided
by the manufacturersof the graphicschip insteadof by the makersof the board.
If you aregoing to buy a graphicscardfor runningFlightGear, I would suggest
gettingonebasedon aNVIDIA chip (TNT/TNT2/Geforce/Geforce2)atpresent.

To install theexecutableandbasicsceneryyouneedaround40MB of freedisk
space.In caseyou wantto compiletheprogramyourselfyou will needabout150
MB for thesourcecodeandfor temporaryfiles createdduring compilation. This
doesnotyet includethedevelopmentenvironment,whichpossiblymayhave to be
installedunderWindowsyet.

If youwanttohearsoundeffectsany capablesoundcardshouldsuffice.Flight-
Gear supportsa joystick or yokeandrudderpedalsunderLinux aswell asunder
Windows.

FlightGear is beingdevelopedprimarily underLinux, a freeUNIX clone(to-
getherwith lots of GNU utilities) developedcooperatively over the Internet in
muchthesamespirit asFlightGear itself. FlightGear alsorunsandis partlydevel-
opedunderWindows95,Windows98,WindowsME, WindowsNT, andWindows
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2000.Building FlightGear is possibleon a Macintoshandon severalUNIX/X11
workstations,aswell. Givenyouhaveapropercompilerinstalled,FlightGear can
bebuilt underall of theseplatforms.Theprimarycompilerfor all platformsis the
freeGNU C++ compiler(theCygnuscompilerunderWin32).

2.4 Which versionshould I use?

ConcerningtheFlightGear sourcecodethereexist two branches,a stableoneand
a developmentalbranch.Evenversionnumberslike 0.6,0.8,and(somedayhope-
fully) 1.0 referto stableversions,while oddnumberslike 0.7,0.9,andsoon refer
to developmentalversions.Thepolicy is to only do bug fixesin theevenversions,
while new featuresaregenerallyaddedto odd-numberedversionswhich,afterall
thingshave stabilized,will becomethenext stablereleasewith a versionnumber
calculatedby adding0.1.

To adda little to the confusion,thereusuallyareseveralversionsof the ”un-
stable” branch. First, thereis a ”latest official release”which the pre-compiled
binariesarebasedon. For developersthereexist nightly snapshotsof the source
code,availablefrom

ftp://flightgear.sourceforge.net/pub/flightgear/Devel/Snapshots/.

While thesesarequiterecent,they maystill besometimesa few daysbackbehind
development.Thus,if you really want to get the very latestandgreatest(and,at
times,buggiest)code,you canusea tool calledanonymouscvsavailablefrom

http://cvshome.org/

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

http://flightgear.sourceforge.net/cvsResources/.

Given, that the stableversion is usually quite old, while on the other handthe
recentdevelopmentalversionsmay containbugs (or, undocumentedfeatures),I
recommendusingthe”latestofficial (unstable)release”for theaverageuser. This
is thelatestversionnamedunder

http://flightgear.sourceforge.net/News/;

usuallythis is alsotheversionwhich thebinarydistributionsavailableunder

http://flightgear.sourceforge.net/Downloads/

arebasedon. If nototherwisestated,all proceduresin this”InstallationandGetting
Started”will bebasedonthesepackages.
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2.5 Flight models

Historically, FlightGear hasbeenbasedon theflight model it inherited(together
with the Navion airplane)from LaRCsim. As this hadseveral limitations (most
important,many characteristicswerehardwired andtherewereno configuration
files), therewereseveralattemptsto developor includealternative flight models.
As a result,FlightGear supportsseveraldifferentflight modelsnow, to bechosen
from at runtime.

Themostimportantoneis theJSBflight modeldevelopedby JonBerndt.Ac-
tually, theJSBflight modelis partof a stand-aloneprojectcalledJSBSim, having
its homeunder

http://jsbsim.sourceforge.net/.

Concerningairplanes,theJSBflight modelatpresentprovidessupportfor aCessna
172,for afighterF-15andfor anexperimentalplanecalledX15. Jonandhisgroup
aregearingtowardsaveryaccurateflight model,andtheJSBmodelis expectedto
becomeFlightGear’sdefaultflight modelsometime in thenearfuture.

As aninterestingalternative,ChristianMayerdevelopedaflight modelof ahot
air balloon. Moreover, Curt Olson integrateda specialslew modecalledMagic
Carpet,which helpsyou to quickly fly from point A to point B.

All thesemodescanbeinvokedat runtimevia a commandline switch

--fdm=abcd

to bediscussedlaterin Section6.

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

http://amber.aae.uiuc.edu/jscott/sis/.

The UIUC providesa hostof differentaircraft including severalCessnaC172,a
Learjet24,a Twin Otterandmuchmore.To getanidea,you maycheckthefolder
Aircraft-UIUC of theFlightGear path.Contraryto theflight dynamicsmodels
namedabove, theUIUC flight dynamicsmodelis invokedvia acommandline like

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

Thereis little, if any, materialin thisGuidethatis presentedhereexclusively. You
couldeven saywith Montaignethat I ”merely gatheredherea big bunchof other
men’s flowers, having furnishednothing of my own but the strip to hold them
together”.Most (but fortunatelynotall) of theinformationcanaswell beobtained
from theFlightGear websitelocatedunder:

http://flightgear.sourceforge.net/

However, a neatly printed manualis arguably preferableover loosely scattered
Readmefilesby many, andthosepeoplemayacknowledgetheeffort.

This FlightGear Installation and GettingStartedmanualis intendedto be a
first steptowardsamorecompleteFlightGear documentation(with theotherparts,
hopefully, to bewritten by others).Thetargetaudienceis theend-userwho is not
interestedin theinternalworkingsof OpenGLor in buildinghisor herownscenery,
for instance.It is our hope,that somedaytherewill be an accompanying Flight-
Gear Programmer’sGuide(which could bebasedon someof thedocumentation
foundunder

http://flightgear.sourceforge.net/Docs;

a FlightGear SceneryDesignGuide, describingthe Scenerytools now packaged
asTerraGear; andaFlightGear Flight School, at least.

InstallationandGettingStartedis organizedasfollows:
Chapter3, Gettingtheengine:Installing OpenGLgraphicsdrivers, describes

how to preparethecomputerfor supportingFlightGear’s graphicsrequirements.
FlightGear is basedon a graphicslibrary called OpenGL,so you must install
graphicscarddriversthat supportOpenGL,preferredwith hardwareacceleration
(unlessyou havealreadydoneso).

Chapter4, Building theplane: Compilingtheprogram, explainshow to build
(compileand link) the simulator. Dependingon your platform this may or may
not be required. Therewill however be executableprograms(binaries)available
for several platforms. Thoseon suchsystemswho want to takeoff immediately,
withoutgoingthroughthepotentiallytroublesomeprocessof compiling,mayskip
thatChapterandgo directly to Chapter5.

In Chapter5, Preflight: Installing FlightGear, you will find instructionsfor
installing the binariesin caseyou did not build themyourselfasspecifiedin the
previousChapter. You will needto install scenery, textures,andothersupportfiles
collectedin thebasepackage.
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Thefollowing Chapter6, Takeoff: How to start theprogram, describeshow to
starttheprogramandincludesanoverview onthenumerouscommandline options.

Chapter7, In-flight: All about instruments,keystrokesand menus, describes
how to operatetheprogram,i. e. how to actuallyfly with FlightGear. This includes
a (hopefully)completelist of keystrokecommands,anoverview of themenuen-
tries,detaileddescriptionsof instrumentpanelandtheHUD (headup display)as
well ashintson usingthemousefunctions.

In Chapter8, Landing: Somefurther thoughtsbefore leaving the plane, we
would like to give credit to thosewho deserve it, andsketchanoverview on what
remainsto bedone.

I kindly ask you to help me refine this document by submitting correc-
tions, impr ovements,and more. Any user is invited to contribute descriptions
of alternative setups(graphics cards, operating systemsetc.). I will be more
than happy to include thoseinto futur eversionsof this Installation and Getting
Started (of coursenot without giving credit to the authors).

I hopeto continuouslyupdatethisdocumentat leastfor theforeseeablefuture,
but supposedlywill not be able to producea new one for any single releaseof
FlightGear. While I am watchingthe mailing lists, it would help if developers
addingnew functionalitywouldsendmea shortnote.



Chapter 3

Getting the engine: Installing
OpenGL graphics dri vers

FlightGear’sgraphicsengineis basedonagraphicslibrary calledOpenGL.Its pri-
maryadvantageis its platformindependence,i. e.,programswrittenwith OpenGL
supportcanbecompiledandexecutedonseveralplatforms,giventheproperdrivers
having beeninstalledin advance.Thus,independentof if youwantto runthebina-
riesonly or if you wantto compiletheprogramyourselfyou musthave somesort
of OpenGLsupportinstalledfor your videocard.

A goodreview on OpenGLdriverscanbefoundunder

http://flightgear.sourceforge.net/Hardware.

Specificinformationis collectedfor windowsunder

http://www.x-plane.com/SYSREQ/v5ibm.html

andfor Macintoshunder

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

An excellentplaceto searchfor documentationaboutLinux and3-D accelerators
is theLinux QuakeHOWTO under

http://www.linuxquake.com.

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

Unfortunately, therearesomany graphicsboards,chipsanddriversout there
that I 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
on NVIDIA driversin whatfollows.

18
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3.1 NVIDIA Chip basedcards under Linux

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

If for whatever reasonthis doesnot work, you may try to downloadthemost
recentdriversfrom theNVIDIA siteunder

http://www.nvidia.com/Products/Drivers.nsf/Linux.html

At present,thispagehasdriversfor 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, .tar.gz). Thesedrivers
supportOpenGLnatively anddonot needany additionalstuff.

Thepagenamedabove containsa detailedREADME and Installation
Guide giving astep-by-stepdescription,makingit unnecessaryto copythemate-
rial here.

3.2 NVIDIA Chip basedcards under Windows

Again, you mayfirst try thedriverscomingwith your graphicscard.Usuallythey
shouldincludeOpenGLsupport. If for whatever reasonthe makerof your board
did not includethis featureinto thedriver, you shouldinstall theDetonatorrefer-
encedriversmadeby NVIDIA (which might be a goodideaanyway). Theseare
available in threedifferentversions(Windows 95/98/ME,Windows 2000,Win-
dows NT) from

http://www.nvidia.com/products.nsf/htmlmedia/detonator3.html

Justreadcarefully the Releasenotesto be found on that page. Notably do not
forget to uninstallyour presentdriverandinstall a standardVGA graphicsadapter
beforeswitchingto thenew NVIDIA driversfirst.

3.3 3DFX Chip basedcardsunder Linux

Notably, with 3DFX now having beentakenover by NVIDIA, usageandsupport
for these(Voodoo1, 2, 3,.. . ) cardswill continuallydisappear. Reportedly, how-
ever, XFree864.0 supportsthesecardsout of the box, even in acceleratedmode.
Thus, if you have got a recentLinux distribution you shouldbe safe. If you are
still runninga versionof Xfree863.X andrun into problems,consideranupgrade.
NotablytherecentDebiandistributionhasbeenreportedto work well.
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3.4 3DFX Chip basedcardsunder Windows

With theGlidedriversno longerprovidedby 3DFX thereseemsto belittle chance
to get it running(except to find older OpenGLdriverssomewhereon the net or
privately). All pageswhich formerly provided official supportor instructionsfor
3DFX aregonenow. For analternative, you maywant to checkthenext section,
though.

3.5 An alternativeapproachfor Windows users

Thereis now anattemptto build aprogramwhichdetectsthegraphicschiponyour
boardandautomaticallyinstalls the appropriateOpenGLdrivers. This is called
OpenGLSetupandis presentlyin betastage.It’ shomepagecanbefoundunder

http://www.glsetup.com/.
I did not try this myself, but would suggestit asa last resortfor thosecom-

pletelylost.
Onefinal word: I wouldrecommendthatyou testyourOpenGLsupportwith one
of the programsthat accompany the drivers,to be absolutelyconfidentthat it is
functioningwell. Therearealsomany little programs,often availableasscreen
savers,that canbe usedfor testing. It is importantthat you areconfidentin your
graphicsaccelerationbecauseFlightGear will try to runthecardasfastaspossible.
If yourdriversaren’t workingwell, or areunstable,youwill havedifficulty tracking
down thesourceof any problemsandhave a frustratingtime.



Chapter 4

Building the plane: Compiling
the program

This centralChapterdescribeshow to build FlightGear on several systems. In
caseyouareonaWin32(i. e. Windows95/98/ME/NT/2000)platformor any of the
otherplatformswhich binary executablesareavailablefor, you may not want to
go thoughthat potentiallytroublesomeprocessbut skip thatChapterinsteadand
straightlygo to thenext one.(Not everyonewantsto build hisor herplanehimself
or herself,right?) However, theremaybe goodreasonfor at leasttrying to build
thesimulator:

� In caseyouareonaUNIX/Linux platformtheremaybenopre-compiledbi-
nariesavailablefor yoursystem.In practiceit is commonto installprograms
like thisoneon UNIX systemsby recompilingthem.

� Thereareseveraloptionsyoucansetduringcompiletime only.

� You maybeproudyou did.

On theotherhand,compilingFlightGear is not a taskfor novice users.Thus,
if you’rea beginner(we all wereonce)on a platformwhich binariesareavailable
for, I recommendpostponingthis taskandjust startingwith thebinarydistribution
to getyou flying.

As youwill note,thisChapteris far from beingcomplete.Basically, I describe
compiling for two operatingsystemsonly, Windows andLinux, andfor only one
compiler, the GNU C compiler. FlightGear hasbeenshown to be built under
different compilers(including Microsoft Visual C) as well as different systems
(Macintosh)aswell. Thereasonfor theselimitationsare:

21
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� Personally, I have accessto a Windows machinerunningtheCygnuscom-
piler only.

� Most of theusersseemto have any oneof thesystemsabove, accordingto
themailing lists.

� Thesearethesimplestsystemsto compileFlightGear on. Othercompilers
mayneedspecialadd-ons(workplaceetc.)orevenmodificationsof thecode.

� TheGNU compileris freein thesamesenseof theGPLasFlightGear is.

Finally: Youmightwantto checkSection9,Missedapproach, if anythingfails.
In casethis doesnot help I recommendsendinga noteto oneof themailing lists
(for hintson subscriptionseeChapter8).

ThereareseveralLinux distributionson themarket,andmostof themshould
work. Somecomeeven bundledwith (often outdated)versionsof FlightGear.
However, if you aregoing to downloador buy a distribution, Debian(Woody) is
suggestedby mostfor thispurpose.SuSEworkswell, too.

Contraryto Linux/Unix systems,Windows usuallycomeswithout any devel-
opmenttools. This way, you first have to install a developmentenvironment. On
Windows, in a sense,beforebuilding the planeyou will have to build the plant
for building planes.This will be the topic of the following section,which canbe
omittedby Linux users.

4.1 Getting a developmentenvir onmentunder Windows

Thereis apowerful developmentenvironmentavailablefor Windowsandthiseven
for free: TheCygnusdevelopmenttools,resp.Cygwin. Their homeis under

http://sources.redhat.com/cygwin/,

andit is alwaysa goodideato checkbackwhatis goingontherenow andthen.
Nowadays,installing Cygwin is nearlyautomatic.First, makesurethe drive

you want Cygwin, PLIB, SimGear and FlightGear to live on, hasaround600
MB of free disk space.Createa temporarydirectoryanddownloadthe installer
from thesitenamedabove to thatdirectory. (While theinstallerdoesanautomatic
installationof theCygnusenvironment,it isagoodideatodownloadanew installer
from time to time.)

Invoketheinstallernow. It givesyou threeoptions.To avoid having to down-
load stuff twice in caseof a re-installationor installationon a secondmachine,I
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highly recommendedto takea two-stepprocedure.First, selecttheoptionDown-
load from Internet. Insertthepathof yourtemporarydirectory, yourInter-
netconnectionsettingsandthenchoosea mirror form thelist. Nearserversmight
bepreferred,but maybesometimesa bit behindwith mirroring. I found

ftp://mirrors.rcn.net

a very recentandfastchoice.In thenext windowsthedefaultsettingsareusually
a goodstart.Now chooseNext, sit down andwait.

If you aredonewith this. Invoke the installer a secondtime, now with the
optionInstall from local directory. After confirmingthetemporary
directoryyoucanselectarootdirectory(actingastherootdirectoryof yourpseudo
UNIX file system).Cygnusdoesnot recommendtakingtherealrootdirectoryof a
drive,thuschoosec:/Cygwin (but otherdriverswork aswell). Now, all Cygwin
stuff andall FlightGear stuff livesunderthisdirectory. In addition,select

Default text file type: Unix
Install For: Just me.
Asafinalstepyoushouldincludethebinarydirectory(for instance:c:/Cygwin/bin)

into yourpatheitherviaaddingpath=c:\Cygwin\bin in yourautoexec.bat
or via thecorrespondingtool in WindowsNT/2000.

Now you aredone.Fortunately, all thishasto bedoneonly once.At thispoint
you have a nearlyUNIX-like (commandline) developmentenvironment.Because
of this, thefollowing stepsarenearlyidenticalunderWindowsandLinux/Unix.

4.2 Compiling FlightGear under Linux/W indows

ThefollowingstepsareidenticalunderLinux/Unix andunderWindowswith minor
modifications.UnderWindows,justopentheCygwin icon from theStartmenuor
from thedesktopto geta commandline.

1. First, choosean install directory for FlightGear. This will not be the one
your binarieswill live in but theonefor your sourcecodeandcompilation
files. I suggest

cd:/usr/local/

mkdir source

2. Now, youhaveto installasupportlibrary PLIB whichis absolutelyessential
for the building process(seeChapter2). PLIB containsmostof the basic
graphicsrendering,audio,andjoystick routines.Downloadthelateststable
versionof PLIB from
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http://plib.sourceforge.net/

(atpresent,thisisversionplib-1.2.0.tar.gz)to/usr/local/source. Change
to thatdirectoryandunpackPLIB using

tar xvfz plib-X.X.X.tar.gz.

cd into plib-X.X.X andrun

./configure
make
make install.

UnderLinux, you have to becomeroot for beingableto make install,
for instancevia thesu command.

Confirmyou now have PLIB’s headerfiles under/usr/include/plib
(andnowhereelse).

3. Next, you have to install anotherlibrary SimGear containingthebasicsim-
ulationroutines.Getthefile SimGear-X.X.X.tar.gz from

ftp://simgear.sourceforge.net/pub/simgear/Source/

Downloadit to /usr/local/source. Changeto thatdirectoryandun-
packSimGear using

tar xvfz plib-X.X.X.tar.gz.

cd into SimGear-X.X.X andrun

./configure
make
make install

Again,underLinux, you have to becomeroot for beingableto make in-
stall, for instancevia thesu command.

4. Now, you’refinally preparedto build FlightGear itself. GetFlightGear-
X.X.X.tar.gz from

ftp://flightgear.sourceforge.net/pub/flightgear/Source/

anddownloadit to /usr/local/source. Now, unpackFlightGear us-
ing

tar xvfz FlightGear-X.X.X.tar.gz.

cd into FlightGear-X.X.X andrun
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./configure

configureknowsaboutnumerousoptions,with themorerelevantonesto be
specifiedvia awith/without switchas

� --with-network-olk: IncludeOliverDelise’smulti-pilot network-
ing support,

� --disable-network-olk: DisableOliverDelise’smulti-pilot net-
workingsupport,

� --with-old-weather: Include original/simpleweathersubsys-
tem,

� --with-x: UsetheX Window system(Linux only)

� --prefix=/XXX: Install FlightGear in thedirectoryXXX.

A goodchoicewould be --prefix=/usr/local/FlightGear. In
thiscaseFlightGear’sbinarieswill liveunder/usr/local/FlightGear/bin.

Assumingconfigure finishedsuccessfully, run

make
make install.

Again,underLinux, you have to becomeroot for beingableto make in-
stall, for instancevia thesu command.

Note: Youcansave asignificantamountof spaceby strippingall thedebug-
gingsymbolsoff theexecutable.To do this,makea

cd /FlightGear/bin

to thedirectoryin theinstall tree whereyourbinariesliveandrun

strip *.

Thiscompletesbuilding theexecutableandshouldresultin afile fgfs (Unix)
or fgfs.exe under/usr/local/FlightGear/bin

Note: If for whatever reasonyou want to re-build thesimulator, usethecom-
mandmake distclean eitherin theSimGear-X.X.X or in theFlightGear-
X.X.X directoryto remove all thebuild. If you wantre-runconfigure (for in-
stancebecauseof installinganotherversionof PLIB etc.),remove thefilescon-
fig.cache from thesesamedirectoriesbefore.
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4.3 Compiling on other systems

A detaileddescriptionof this lies beyond the scopeof this Guide. Packagesre-
quiredfor specificmachinescanbefoundunder

http://flightgear.sourceforge.net/Downloads/.

Thereshouldbe a workplacefor Microsoft Visual C includedin the official
FlightGear distribution. Macintoshusersfind therequiredCodeWarrior files asa
.bin archiveunder

http://icdweb.cc.purdue.edu/walisser/fg/.

4.4 Installing the basepackage

If yousuccessfullyperformedthestepsnamedabove,youhaveadirectoryholding
theexecutablesfor FlightGear. Thisisnotyetsufficientfor performingFlightGear,
though. Besidesthose,you will needa collectionof supportdatafiles (scenery,
aircraft,sound)collectedin theso-calledbasepackage.In caseyou compiledthe
latestofficial release,theaccompanying basepackageis availablefrom

ftp://flightgear.sourceforge.net/pub/flightgear/Shared/
asfgfs-base-X.X.X.tar.gz.

This packageis usuallyquite large(around25 MB), but mustbe installedfor
FlightGear to runproperly. Thereis nocompilationrequiredfor thispackage.Just
downloadit to /usr/local andinstall it with

tar xvfz fgfs-base-X.X.X.tar.gz.
Now you shouldfind all thebasefilesunder/usr/local/Flightgear in the
following directorystructure::

/usr/local/Flightgear
/usr/local/Flightgear/Aircraft
/usr/local/Flightgear/Aircraft-uiuc
. . .
/usr/local/Flightgear/bin
. . .
/usr/local/Flightgear/Weather.

4.5 For test pilots only: Building the nightly snapshots

It you’re really into adventuresor feel you’reanadvanceduser, you cantry oneof
therecentnightly snapshotsunder
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ftp://flightgear.sourceforge.net/pub/flightgear/Devel/Snapshots/.

In thiscaseyou have to getthemostrecentSnapshotfrom SimGear under

ftp://simgear.sourceforge.net/pub/simgear/Devel/Snapshots/

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

If you areusingthesenightly snapshotsthe basepackagenamedabove will
usuallynot be in syncwith the recentcodeandyou have to downloadthe most
recentdevelopmentalversionfrom

http://rockfish.net/fg/.

Klick Download Base Package Snapshot. Thenext pageusesa special
automateddownloadmechanism;if younow double-klickfgfsbase-X.X.X.tar.gz
thedownloadstartsautomatically. If you for whatever reasonhave difficulty with
this,youmayright-klick thefile anduseSave as... to downloadit manually.

I suggestdownloadingthis packagefgfsbase-X.X.X.tar.gz to a tem-
porarydirectory. Now, decompressit using

tar xvfz fgfsbase-X.X.X.tar.gz.

In recentversionsof fgfsbase-X.X.X.tar.gz this resultsin a subdirectory
/fgfsbase containing/Flightgear andall of its subdirectories.If you in-
stalledtheFlightGear binariesunder/usr/local/Flightgear/bin asde-
scribedabove, move thebasepackagefiles andsub-directoriesinto thatdirectory
andyou aredone.Makesureyou got thedirectorystructurenamedabove.



Chapter 5

Preflight: Installing FlightGear

You canskip this Sectionif you built FlightGear alongthe linesdescribedin the
previousChapter. If youdid notandyou’rejumpingin hereyourfirst stepconsists
in installingthebinaries.At present,therearepre-compiledbinariesavailablefor

� Windows95/98/Me/NT/2000,

� MacintoshOS,

� DebianLinux,

� SGI Irix.

5.1 Installing the binary distrib ution on a Windows sys-
tem

The following supposesyou areon a Windows 95/98/Me/NT/2000system. In-
stallingthebinariesis quitesimple.Go to

ftp://flightgear.sourceforge.net/pub/flightgear/Win32/

anddownloadthethreefilesfgfs-base-X.X.X.zip, fgfs-manual-X.X.X.zip,
andfgfs-win32-bin-X.X.X.zip (beingprovidedcourtesyCurtOlson)from

ftp://flightgear.sourceforge.net/pub/flightgear/Win32/

to a driveof your choice.I supposeyou alreadyhave a tool for unzippingthem.If
not, I would suggestdownloadinga free onelike POWERARCHIVER, which you
canfetchfrom
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http://www.powerarchiver.com/.

Use it to extract the files. If you choosedrive c: you shouldfind a file run-
fgfs.bat underc:/Flightgear now. Double-clickingit shouldinvokethe
simulator.

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

If your Macintoshis runningtheconventionalMac OS9 or earlier, downloadthe
file FlightGear_Installer_0.7.5.sit (beingprovidedcourtesyDarrell
Walisser)from

http://icdweb.cc.purdue.edu/walisser/fg/.

This file containstheprogramaswell asthe requiredbasepackagefiles (scenery
etc.).For unpacking,useStuffit Expander 5.0 or later.

Alternatively, if you arerunningMac OS X, downloadfgfs-OSX.gz from
thesamesitenamedabove. Thiscanbeunpackedwith gunzipvia

gunzip fgfs-OSX.gz.
Now you will find a folder Flightgear containingthescriptrunfgfs to

starttheprogram.

5.3 Installing the binary distrib ution on a Debian Linux
system

Downloadthefile flightgear_0.7.6-6_i386.deb (beingprovided cour-
tesyOveKaaven)from any of theDebianmirror siteslistedunder

http://packages.debian.org/unstable/games/flightgear.html.

Like any Debianpackage,this canbeinstalledvia

dpkg --install flightgear_0.7.6-6_i386.deb.

After installation,you will find thedirectory/usr/local/Flightgear con-
tainingthescriptrunfgfs to starttheprogram.

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

Downloadall therequiredfiles (beingprovidedcourtesyErik Hofman)from
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http://www.a1.nl/ehofman/fgfs/

andinstall them.Now youcanstartFlightGear via runningthescript
/usr/local/FlightGear/bin/gofgfs.

5.5 Installing add-onscenery

Thereis acompletesetof sceneryfilesworldwideavailablecreatedby CurtOlson
which canbedownloadedvia aclickablemapunder

http://flightgear.sourceforge.net/Downloads/world-scenery.html

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

For installingthesefiles,youhavetounpackthemunder/Flightgear/Scenery.
Do notde-compressthenumberedsceneryfiles like 958402.gz! Thiswill bedone
by FlightGear on thefly.

5.6 Installing documentation

Most of thepackagesnamedabove includethecompleteFlightGear documenta-
tion includinga.pdfversionof this InstallationandGettingStartedGuideintended
for prettyprintingusingAdobe’sAcrobatReaderbeingavailablefrom

http://www.adobe.com/acrobat

Moreover, if properlyinstalled,the.html versioncanbeaccessedvia FlightGear’s
help menuentry.

Besides,thesourcecodecontainsa directorydocs-mini containingnumer-
ousideasonandsolutionsto specialproblems.This is alsoagoodplacefor further
reading.



Chapter 6

Takeoff: How to start the
program

6.1 Launching the simulator under Linux

UnderLinux (or any otherflavor of Unix), FlightGear is invokedby

runfgfs --option1 --option2...,

wheretheoptionswill bedescribedin Section6.3below.

6.2 Launching the simulator under Windows

In Windows explorer, changeto the /FlightGear directory anddouble-click
runfgfs.bat.

Alternatively, if for one or the other reasonthe batchfile doesnot work or
is missing,you canopenan MS-DOSshell, changeto the directorywhereyour
binaryresides(typically somethinglike c:/FlightGear/bin whereyoumight
have to substitutec: in favor of your FlightGear directory),settheenvironment
variablevia (notethebackslashes!)

SET FG ROOT=c:� FlightGear � bin
andinvokeFlightGear (within the sameMS-DOSshell, asenvironmentsettings
areonly valid locally within thesameshell)via

fgfs --option1 --option2....

Of course,youcancreateyourownrunfgfs.bat with notepad usingthe
two linesabove.
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For gettingmaximumperformanceit is recommendedto minimize (iconize)
thetext outputwindow while runningFlightGear.

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

6.3 Command line parameters

Following is a list andshortdescriptionof the numerouscommandline options
availablefor FlightGear.

If youarerunningFlightGear underWindowsyoucanincludetheseintorun-
fgfs.bat. However, in caseof optionsyou wantto re-usecontinually(like joy-
sticksettings)it is recommendedto includetheminto afile called.fgfsrc under
Unix systemsandsystem.fgfsrc, resp.,underWindows. Thisfile hasto bein
the top FlightGeardirectory(for instance/usr/local/Flightgear).As it dependson
your preferences,it is not deliveredwith FlightGear, but canbe createdwith any
text editor (notepad,emacs,vi, if you like). Examplesfor sucha file (includinga
detaileddescriptionon theconfigurationof joysticks)canbefoundunder

http://rockfish.net/shell/aboutjoy.txt.
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6.3.1 GeneralOptions
� --help: Givesa smallhelptext, kind of ashortversionof thisSection.

� --fg-root=path: Tells FlightGear whereto look for its datafiles if you
didn’t compileit with thedefaultsettings.

� --fg-scenery=path: Allowsspecificationof apathto thescenerydirec-
torypath, in casesceneryis not at the defaultposition under/Flight-
gear/Scenery; this might beespeciallyusefulin caseyou have scenery
on aCD-ROM.

� --disable-game-mode: Disablesfull screendisplay.

� --enable-game-mode: Enablesfull screendisplay.

� --disable-splash-screen: Turnsoff the rotating3DFX logo when
theacceleratorboardgetsinitialized (3DFX only).

� --enable-splash-screen: If you like advertising,setthis!

� --disable-intro-music: NoaudiosampleisbeingplayedwhenFlight-
Gear startsup.

� --enable-intro-music: If your machineis powerful enough,enjoy
thissetting.

� --disable-mouse-pointer: Disablesmouseinterface.

� --enable-mouse-pointer: Enablesmouseinterface. Useful in full
screenmodefor old Voodoo/VoodooII basedcards.

� --disable-freeze: This will put you into FlightGear with theengine
running,readyfor Take-Off.

� --enable-freeze: StartsFlightGear in frozenstate.

� --control-mode: Specifyyourcontroldevice(joystick,keyboard,mouse)
Defaultsto joystick (yoke).

� --disable-auto-coordination: Switchesautocoordinationbetween
aileron/rudderoff (default).

� --enable-auto-coordination: Switchesautocoordinationbetween
aileron/rudderon (recommendedwithoutpedals).
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6.3.2 Features
� --disable-hud: Switchesoff theHUD (HeadUp Display).

� --enable-anti-alias-hud: Turnson anti-alisedHUD lines for bet-
terquality, if hardwaresupportsthis.

� --disable-anti-alias-hud: Turnsoff anti-aliasedHUD lines.

� --enable-panel: Turnstheinstrumentpanelon (default).

� --disable-panel: Turnstheinstrumentpaneloff.

� --enable-hud: TurnstheHUD on.

� --disable-hud: TurnstheHUD off (default).

� --disable-sound: Prettyself explaining,isn’t it?

� --enable-sound: Seeabove.

6.3.3 Flight model
� --fdm=abcdSelectthecoreflight model. Optionsarejsb, larcsim,
magic, external, balloon. Default valueis larcsim. Magic is
a slew mode. Balloon is a hot air balloon. The UIUC flight model is not
chosenthiswaybut via thenext option! For moredetailon flight modelscf.
Section2.5.

� --aircraft=abcd Specifiestheaircraft modelto load. Default is c172.
Alternativesavailabledependon the flight modelchosen. Specialoption:
--aircraft=uiuc selectstheUIUC flight model.

� --aircraft-dir=path Togetherwith theoption--aircraft=uiuc
namedbefore,thisallowsselectingoneof theUIUC flight models.For pos-
siblechoiceshave a look into /Flightgear/Aircraft-uiuc.You have to specify
thefull pathasin --aircraft-dir=/usr/local/FlightGear/Aircraft-
uiuc/Beech99.

� --model-hz=n RuntheFlight DynamicsModel with this rate(iterations
persecond).

� --speed=n Run the Flight DynamicsModel this much faster than real
time.

� --notrim Do NOT attemptto trim themodelwheninitializing JSBSim.
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6.3.4 Initial Position and Orientation
� --on-ground: Startup atgroundlevel (default).

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

� --wind=DIR@SPEED: Specifywind comingfrom the directionDIR (in
degrees)at speedSPEED(knots).

� --airport-id=ABCD: If youwantto startdirectlyatanairport,enterits
internationalcode,i.e. KJFK for JFK airport in New York etc. A long/short
list of theIDs of theairportsbeingimplementedcanbefoundin /Flight
Gear/Airports. Youonly have to unpackoneof thefileswith gnuzip.
Keepin mind,you needtheterraindatafor therelevantregion, though!

� --offset-distance=nm: Hereyou canspecifythedistanceto thresh-
old in nm.

� --offset-azimuth=deg: Hereyoucanspecifytheheadingto threshold
in degrees.

� --lon=degrees: This is thestartuplongitudein degrees(west= -).

� --lat=degrees: This is thestartuplatitudein degrees(south= -).

� --altitude=feet: This is usefulif you wantto startin freeflight in con-
nectionwith --in-air. Altitude specifiedin feet unlessyou choose--
units-meters.

� --heading=degrees: Setstheinitial heading(yaw angle)in degrees.

� --roll=degrees: Setsthestartuproll angle(roll angle)in degrees.

� --pitch=degrees: Setsthestartuppitchangle(pitchangle)in degrees.

� --uBody=feetpersecond: SpeedalongthebodyX axisunlessyou choose
--units-meters.

� --vBody=feetpersecond: SpeedalongthebodyY axisunlessyou choose
--units-meters.

� --wBody=feetper second: SpeedalongthebodyZ axisunlessyou choose
--units-meters.
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� --vc=speed: Allows specifyingthe initial airspeedin knots(only in con-
nectionwith --fdm=jsb).

� --mach=speed: Allows specifying the initial airspeedas Mach number
(only in connectionwith --fdm=jsb).

6.3.5 RenderingOptions
� --fog-disable: To cut down the renderingefforts, distantregionsare

vanishingin fog by default. If you disablefogging, you’ll seefartherbut
your framerateswill drop.

� --fog-fastest: Thescenerywill not look very nicebut frameratewill
increase.

� --fog-nicest: This optionwill giveyou a fairly realisticview of flying
on ahazyday.

� --enable-clouds: Enablecloudlayer(default).

� --disable-clouds: Disablecloudlayer.

� --clouds-asl=xxx: Specifyaltitudeof cloudlayerabove sealevel.

� --fov=xx.x: Setsthe field of view in degrees.The valueis displayedon
theHUD. Defaultis 55.0.

� --disable-fullscreen: Disablefull screenmode(default).

� --enable-fullscreen: Enablefull screenmode.

� --shading-flat: This is thefastestmodebut theterrainwill look ugly!
Thisoptionmight helpif yourvideoprocessoris really slow.

� --shading-smooth: This is the recommended(and default) setting-
thingswill look really nice.

� --disable-skyblend: No foggingor haze,sky will bedisplayedusing
justonecolor. Fastbut ugly!

� --enable-skyblend: Fogging/hazeis enabled,sky andterrainlook re-
alistic. This is thedefaultandrecommendedsetting.

� --disable-textures: Terraindetailswill bedisabled.Looksugly, but
mighthelpif your videoboardis slow.



6.3. COMMAND LINE PARAMETERS 37

� --enable-textures: Defaultandrecommended.

� --enable-wireframe: If you want to know how theworld of Flight-
Gear lookslike internally, try this!

� --disable-wireframe: No wireframe.Default.

� --geometry=WWWxHHH: Definesthesizeof thewindow used,i.e. WWWx-
HHH canbe640x480, 800x600, or 1024x768.

� --view-offset=xxx: Allows settingthedefaultforwardview direction
asanoffsetfromstraightahead.PossiblevaluesareLEFT, RIGHT, CEN-
TER, or aspecificnumberof degrees.Usefulfor multi-window display.

� --visibility-miles=xxx: Youcanspecifytheinitial visibility in miles
here.

6.3.6 SceneryOptions
� --tile-radius=n: Specifiesthetiles radius;allowedvaluesfor n are1

– 4.

6.3.7 HUD Options
� --units-feed: HUD displaysunitsin feet.

� --units-meters: HUD displaysunitsin meters.

� --hud-tris: HUD displaysthenumberof trianglesrendered.

� --hud-culled: HUD displayspercentageof trianglesculled.

6.3.8 Time Options
� --time-offset=[+-]hh:mm:ss: Offsetlocal timeby thisamount.

� --time-match-real: Synchronizereal-worldandFlightGear time. (Can
beusedin combinationwith --time-offset.)

� --time-match-local: Synchronizelocal real-world and FlightGear
time.

� --start-date-gmt=yyyy:mm:dd:hh:mm:ss: Specifyastartingtimeand
date.Usesyour systemtime.
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� --start-date-gmt=yyyy:mm:dd:hh:mm:ss: Specifyastartingtimeand
date.Time is GreenwichMeanTime.

� --start-date-lat=yyyy:mm:dd:hh:mm:ss: Specifyastartingtimeand
date.Useslocalaircrafttime.

6.3.9 Network Options
� --protocol=medium,direction,hz,medium_options,...: I/O

options,usefulfor runningFlightGear over a networkor in interactionwith
externalprograms(preliminary).protocol canbenative,nmea,garmin,
fgfs,rul, pve.. . , medium hasthevaluesserial,socket,file.. . , direction
canbe in, out, bi, hz is thenumberof timesto processchannelpersecond.
Shouldbetried by expertsonly.

6.3.10 Network OLK Options

Thefollowing startoptionswork only if you compiledwith OliverDelise’smulti-
pilot networkingcodeenabled,i.e. --with-network-olk (seeChapter4).
This is not implementedby default.

� --enable-network-olk: EnablesOliverDelises’snetworkcode.

� --enable-network-olk: DisablesOliverDelises’snetworkcode.

� --net-hud: HUD displaysnetworkinfo.

� --net-id=name: Specifyyourown callsign

6.3.11 Route/Waypoint Options
� --wp=ID[@alt] : Allowsspecifyingawaypointfor theautopilot;it is possi-

ble to specifymultiple waypoints(i.e. a route)via multiple instancesof this
command.

� --flight-plan=[file] : This is more comfortableif you have several
waypoints.Youcanspecifya file to readthemfrom.

6.3.12 Joystick properties

Thecombinationof thenumeroustypesof joysticks,flightsticks,yokes,pedalsetc.
on themarketwith theseveral targetoperatingsystems,makesjoystick supporta
nontrivial taskin FlightGear.
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FlightGear supposescertaindefaultvaluesfor theaxesof yourjoystick/yoke/rudder
asfollows(notethatnumberingof axisstartswith 0!) :

axis0 aileron
axis1 elevator
axis2 rudder
axis3 throttle

Theseaxessettingsarevalid, for instancefor MS sidewinder. However, if you
happenfor instanceto usethequitecommoncombinationof CH Virtual Pilot (Pro)
+ CH (Pro)Pedalsthis will not work for you. As a resultyou mayseetheplane
spinshortlyafterstart,for instance.

Basically, all theseaxessettingscanbe modifiedvia the following command
line switch:

--prop:/input/name=jsx/axisn/property=value,

where

x = numberof device,
n = numberof axis,

property = control,dead-band,offset,factor,
value = thecorrespondingvaluefor thatproperty.

Thenumberof thedevicestartswith 0, andusuallyis 0, if you only have one
joystick. numberof the axis characterizesthe axis, the propertyof which is to
be defined,andstartswith 0, aswell. The propertycontrol canhave the values
/controls/aileron,/controls/elevator, /controls/rudder, /controls/throttle.dead-band
specifiesa range,within which signalsarediscarded,which is usefulto avoid jit-
tering for minor yoke movements. The propertyoffsetcan be usedto specify a
device, the valueof which shouldnot be centeredin its neutralposition. This is
typically thecasefor throttle. Finally, factor controlssensitivity of thataxis. The
defaultvalueis +1, with a valueof -1 reversingthebehavior.

An examplemight makethismoreclear. Let usconsiderthefollowing entries
in .fgfsrc or system.fgfsrc, resp.,

--prop:/input/js0/axis0/control=/controls/aileron
--prop:/input/js0/axis1/control=/controls/elevator
--prop:/input/js0/axis2/control=/controls/throttle
--prop:/input/js0/axis2/factor=-1.0
--prop:/input/js0/axis3/control=/controls/rudder
--prop:/input/js0/axis3/factor=1.0
--prop:/input/js0/axis3/offset=0.5



40 6. TAKEOFF

Theseare the settingsI usefor my CH Virtual Pilot Pro/ProPedals(Gameport).
Thefirst 2 linesmightbenotstrictly necessary, asthey aresetby default.However,
asyou see,throttleandrudderareexchangedin my case.Besidesmaximumand
minimumof throttlearereversed.

You shouldbe able to at leastget your joystick working along theselines.
Concerningall thefiner points,for instance,gettingthejoystick buttonsworking,
JohnCheckhaswrittena very usefulREADME, themostrecentversionof which
is availablefrom

http://rockfish.net/shell/aboutjoy.txt.

In caseyou run into any troublewith your input device, it is highly recommended
to havea look into thisdocument.



Chapter 7

In-flight: All about instruments,
keystrokesand menus

Finally we’re in the air. This is a descriptionof the main systemsfor controlling
the programandpiloting the plane: Historically, keyboardcontrolswere devel-
opedfirst, andyou canstill controlmostof thesimulatorvia thekeyboardalone.
Later on, they weresupplementedby several menuentries,making the interface
moreaccessible,particularlyfor beginners,andproviding additionalfunctionality.
A joystick or yoke providesa morerealisticalternative for actualpiloting of the
plane. You canspecifyyour device of choicefor control via the--control-
mode option,i.e. selectjoystick,keyboard,mouse.Thedefaultsettingis joystick.
Concerninginstruments,thereareagaintwo alternatives:Youcanusethepanelor
theHUD.

A shortleafletbasedon thischaptercanbefoundunder

http://flightgear.sourceforge.net/Docs/InstallGuide/FGShortRef.html.

7.1 Keyboardcontrols

While joysticksor yokesaresupportedasarerudderpedals,youcanfly FlightGear
using the keyboardalone. For propercontrol of the planeduring flight via the
keyboard(i) theNumLock key mustbe switchedon (ii) the FlightGear window
musthave focus(if not, click with themouseon thegraphicswindow). Severalof
thekeyboardcontrolsmight behelpfulevenin caseyou usea joystick.

After activatingNumLock thefollowing keyboardcontrolsshouldwork:

41
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Tab. 1: Main keyboard controls for FlightGear on the numerickeypadwith acti-
vatedNumLock key:.

Key Action
PgUp/PgDn Throttle
Left Arrow/Right Arrow Aileron
Up Arrow/Down Arrow Elevator
Ins/Enter Rudder
5 Centeraileron/elevator/rudder
Home/End Elevatortrim

For changingviewsyouhavetode-activateNumLock. NowShift + � Numeric
Keypad Key � changestheview asfollows:

Tab. 2: View directionsaccessibleafter de-activatingNumLock 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:

Tab. 3: Autopilotandrelatedcontrols.

Key Action
Ctrl + A Altitude hold toggleon/off
Ctrl + G Follow glide slope1 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 Cessna172behave like a cruise
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missile. Ctrl + U might be handy in caseyou feel you’re just about to crash.
(Shouldn’t realplanessportsucha key, too?)

In casetheautopilotis enabled,someof thenumerickeypadkeys geta special
meaning:
Tab. 4: Specialactionof keys,if autopilotis enabled.

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

Besidesthesebasickeystherearesomemorespecialones;someof theseyou’ll
probablynot wantto try duringyourfirst flight:
Tab. 5: Specialkeyboard controls.

Key Action
a/A Speedup/slow down (timeacceleration)
b Both gearbrakeson/off
h/H Changecolor of HUD/toggleHUD off forward/backward
i/I Minimize/maximizeHUD
m/M Changetimeoffset(warp)usedby t/T forward/backward
P Toggleinstrumentpanelon/off
p Togglepauseon/off
t/T Time speedup/slow down forward/backward
x/X Zoomin/out
v Cycleview modes
W Togglefull screenmodeon/off (Mesa/3dfx/Glideonly)
z/Z Changevisibility (fog) forward/backward
, Left gearbrake(usefulfor differentialbraking)
. Rightgearbrake(usefulfor differentialbraking)�

Extendflaps�
Retractflaps

F2 RefreshScenerytile cache
F3 Save screenshotunderfgfs-screen.ppm
F6 Toggleautopilottargetbetweencurrentheadingandwaypoint
F8 Togglefog on/off
F9 Toggletexturing on/off
F10 Togglemenuon/off
ESC Exit program

Tab. 6: Alternativefunctionkey commandsaccessiblevia Shift+ key.
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Key Action
Shift-F1 Restoreflight from fgfs.sav
Shift-F2 Save currentflight to fgfs.sav
Shift-F3 Reada panelfrom a propertylist
Shift-F4 Re-readglobalpreferencesfrom preferences.xml
Shift-F5/F6 Shift thepanelin y direction
Shift-F7/F8 Shift thepanelin x direction
Shift-F10 Toggledataloggingof FDM on/off

Note: If you have difficulty processingthescreenshotfgfs-screen.ppm on a
windowsmachine,justrecallthatsimplypressingthe”Print” key copiesthescreen
to theclipboard,from whichyou canpasteit into any graphicsprogram.

7.2 Menu entries

At present,themenuprovidesthefollowing usefulfunctions.

� File

– Saveflight Savesthecurrentflight, by defaultto fgfs.sav.

– Load flight Loadsthecurrentflight, by defaultfromfgfs.sav.

– ResetResetsyouto theselectedstartingposition.Comeshandyin case
yougot lostor somethingwentwrong.

– SnapShotSavesScreenshotunderfgfs-screen.ppm.

– Print Allowsprinting of apresentsnapshot(availableunderWindows
only)

– Exit Exits theprogram.

� View

– TogglePanelTogglesinstrumentpanelon/off.

– Pilot Offset Allows settinga differentviewpoint (useful for R/C fly-
ing).

– HUD Alpha Togglesantialiasingof HUD lineson/off.

� Autopilot

– SetHeadingSetsheadingmanually.

– SetAltitude Setsaltitudemanually.

– Add Waypoint AddsWaypointto waypointlist.
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– Skip Curr ent Waypoint Selfexplaining.

– Clear RouteClearscurrentroute.

– Adjust AP SettingsAllows inputof severalAutopilot parameters.

– ToggleHUD format Togglesfiguresof latitude/longitudein HUD.

� Envir onment

– Goto Airport Enterthe airport ID. For detailson how to get the IDs
seeChapter6.

� Network (supposescompileoption--with-network-olk)

– ToggleDisplay Togglecall signetc.on/off.

– Enter Callsign Enteryourcall sign.

– Scanfor DaemonsScanfor demonsonthenet.

– Registerfor FGD Registerfor FlightGear Daemon.

– Unregisterfor FGD Unregisterfrom FlightGear Daemon.

� Help

– Help ShouldbringupthisFlightGearGettingStartedGuide.At present
not yet fully implemented.Underwindows this worksvia a batchfile
webrun.bat under/flightgear. If you intendto usethat fea-
tureyou mayhave to editwebrun.bat. UnderUNIX a comparable
shell script might do. Requiresfgfs-manual-X.X.X.exe being
properlyinstalled.

7.3 The Instrument Panel

The instrumentpanelis activatedby defaultwhenyou startFlightGear, but can
be de-activatedby pressingthe ”P” key. While a completedescriptionof all the
functionsof the instrumentpanelof a Cessnais beyondthescopeof this guide,I
will at leasttry to outlinethemainflight instrumentsor gauges.
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Fig.3: Thepanel.

Let usstartwith themostimportantinstrumentsany simulatorpilot mustknow.
In thecenterof theinstrumentpanel(Fig.3), in theupperrow, youfind theartificial
horizon(attitudeindicator)displayingpitch andbankof your plane. It haspitch
marksaswell asbankmarksat10,20,30,60,and90 degrees.

Left to theartificial horizon,you’ll seetheairspeedindicator.Not only doesit
havea speedindicationin knotsbut alsoseveralarcsshowing characteristicveloc-
ity ragesyou have to consider. At first, thereis a greenarc indicatingthenormal
operatingrangeof speedwith theflapsfully retracted.Thewhite arc indicatesthe
rangeof speedwith flapsin action. The yellow arcshows a range,which should
only beusedin smoothair. Theupperendof it hasaredradialindicatingthespeed
never to beexceeded.

Below the airspeedindicatoryou canfind the turn indicator. The airplanein
themiddle indicatestheroll of your plane.If theleft or right wing of theplaneis
alignedwith oneof the marks,this would indicatea standardturn, i.e. a turn of
360degreesin exactly two minutes.

Below the plane,still in the turn indicator, is the inclinometer. It indicates
if rudderandaileronsarecoordinated.During turns,you alwayshave to operate
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aileronandrudderin sucha way that the ball in the tuberemainscentered;oth-
erwisethe planeis skidding. If you don’t have pedalsor lack the experienceto
handletheproperratiobetweenaileron/rudderautomatically, youcanstartFlight-
Gear with theoption--enable-auto-coordination.

Furtherbelow theturn indicatoris themanifoldpressureindicator.
To the r.h.sof theartificial horizonyou find the altimetershowing the height

abovesealevel (notground!)in hundredsof feet.Below thealtimeteris thevertical
speedindicatorindicatingtherateof climbingor sinkingof yourplanein hundreds
of feetperminute.While youmayfind it moreconvenientto usethenthealtimeter
in cases,keepin mind that its diplay usually hasa certainlag in time. Further
below the vertical speedindicator is the RPM (rotationsper minute) indicator,
which displaysthe rotationsper minute in 100 RPMs. The greenarc marksthe
optimumregion for long-timeflight.

The groupof the main instrumentsfurther includesthe gyro compassbeing
situatedbelow theartificial horizon.Besidesthisone,thereis amagneticcompass
sittingon top of thepanel.

Four of thesegaugesbeingarrangedin thefrom of a ”T” areof specialimpor-
tance:Theair speedindicator, theartificial horizon,thealtimeter, andthecompass
shouldbescannedregularly duringflight.

Besidesthese,thereareseveral supplementaryinstruments.To the very left
you find theclock,beinganimportanttool for instancefor determiningturn rates.
On thebottom,below thecompass,is theflap indicator.Furtherbelow areseveral
small gaugesdisplaying the technicalstateof your engine. Certainly the most
importantof themis thefuel indicator- asany pilot knows.

Like in mostflight simulators,you actuallygeta bit morethanin a realplane.
Theinstrumentonthebottombelow theturnindicatorindicatesthepositionof your
yoke. This servesaskind of a compensationfor themissingforcesyou feel while
pushingarealyoke,for instance.Threeof thearrows correspondto thethreeaxes
of youryoke/pedalcontrollingnoseup/down,bankleft/right, rudderleft/right, and
throttle. (Keepin mind: They do not reflecttheactualpositionof theplane!)The
left verticalarrow indicateselevatortrim. Thebrakeindicatoraboveyokeindicator
displayswhenyouarebraking.

Theright handsideof thepanelis occupiedby theradiostack.Hereyou find
two VOR receivers (NAV1/2), an NDB receiver (ADF) andtwo communication
radios(COMM1/2) aswell astheautopilot.

The communicationradio is usedfor communicationwith air traffic facil-
ities; it is just a usual radio transceiver working in a specialfrequency range.
The frequency is displayedin the ”COMM” field. Usually therearetwo COMM
transceivers;thiswayyoucandial in thefrequency of thenext controllerto contact
while still beingin contactwith thepreviousone.
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TheVOR (VeryHigh Frequency Omni-DirectionalRange)receiver is usedfor
courseguidanceduring flight. The frequency of the senderis displayedin the
”NAV” field. In asense,aVORactssimilarly to a light housepermittingto display
the positionof the aircraft on a radial aroundthe sender. It transmitsoneomni-
directionalrayof radiowavesplusasecondray, thephaseof whichdiffersfrom the
first onedependingon its direction(which mayconsideredasa ”rotating” signal).
The phasedifferencebetweenthe two signalsallows evaluatingthe angleof the
aircrafton a 360degreescircle aroundtheVOR sender, theso-calledradial. This
radial is thendisplayedon the gaugesNAV1 andNAV2, resp.,left to frequency
field.

Below the two COMM/NAV devices is an NDB receiver calledADF (auto-
matic directionfinder). Again thereis a field displayingthe frequency of the fa-
cility. The ADF canbe usedfor navigation, too, but contraryto the VOR does
not show thepositionof the planein a radial relative to the senderbut the direct
headingfrom the aircraft to thesender. This is displayedon the gaugebelow the
two NAV gauges.

AbovetheCOMM1 displayyouwill seethreeLEDs in thecolorsblue,amber,
andwhite indicatingthe outer, middle, and, inner, resp. markerbeakon. These
show thedistanceto therunwaythresholdduringlanding.They to not requirethe
input of a frequency. Right to thesethreeLEDs is theautopilotswitch,allowing
you to setit to hold theheading,a NAV radial,or thealtitude.

A detaileddescriptionof the workingsof theseinstrumentsandtheir usefor
navigation lies beyond this Guide; if you are interestedin this exciting topic, I
suggestconsultinga book on instrumentflight (simulation). Besides,this would
bematerialfor a yet to bewritten FlightGear Flight School.

You canneglect theseradio instrumentsas long asyou arestrictly flying ac-
cordingto VFR (visualflight rules)only.

For thosewantingto do IFR (instrumentflight rules)flights, it shouldbemen-
tionedthatFlightGear includesa hugedatabaseof navaidsworldwide.

Finally, you find thethrottle,mixture,andflap controlin thelower right of the
panel(recall,flapscanbesetvia

�
and

�
).

7.4 The HeadUp Display

At current,therearetwo optionsfor readingoff themainflight parametersof the
plane: Oneis the instrumentpanelalreadymentioned,while the otheroneis the
HUD (HeadUp Display). NeitherareHUDsusedin usualgeneralaviationplanes
nor in civilian ones.Ratherthey belongto theequipmentof modernmilitary jets.
However, somemightfind it easierto fly usingtheHUD evenwith generalaviation
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aircraft. SeveralCessnapilots might actuallylove to have one,but technologyis
simply tooexpensivefor implementingHUDsin generalaviationaircraft.Besides,
theHUD displaysseveralusefulfigurescharacterizingsimulatorperformance,not
to bereadoff from thepanel.

Fig.4: TheHUD, or HeadUp Display.

TheHUD shown in Fig.4 displaysall mainflight parametersof theplane. In
thecenteryou find thepitch indicator(in degrees)with theaileronindicatorabove
and the rudderindicatorbelow. A correspondingscalefor the elevation can be
foundto theleft of thepitchscale.On thebottomthereis a simpleturn indicator.

Therearetwo scalesat theextremeleft: The inneronedisplaysthespeed(in
kts)while theouteroneindicatespositionof thethrottle.TheCessna172takesoff
at around55 kts. Thetwo scaleson theextremer.h.sdisplayyour height,i. e. the
left oneshows theheightabove groundwhile theright of it givesthatabove zero,
bothbeingdisplayedin feet.

Besidesthis, the HUD displayssomeadditionsinformation. On the upper
right you find dateandtime. Below, you seelatitudeandlongitudeof your current
position on the l.h.s and r.h.s, resp. In the lower left cornerthereis a number
indicating the frame rate (the numberof times the picture being re-drawn each
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second).
Youcanchangecolorof theHUD usingthe”H” or ”h” key. Pressingit several

timesminimizestheHUD.

7.5 Mousecontrolled actions

Besidesjust clicking themenus,your mousehasgot certainvaluablefunctionsin
FlightGear.

Therearethreemousemodi. In theusualmode(pointercurser)panel’scontrols
canbe operatedwith the mouse.To changea control, click with the left/middle
mousebuttonon thecorrespondingknob/lever. While theleft mousebuttonleads
to small increments/decrements,themiddleonemakesgreaterones.Klicking on
theleft handsiteof theknob/leverdecreasesthevalue,while clicking on theright
handsideincreasesit.

Right clicking themouseactivatesthesimulatorcontrolmode(crosshair cur-
sor). This allows control of aileron/elevator via the mousein absenceof a joy-
stick/yoke(enable--enable-auto-coordination in thiscase).If youhave
a joystickyou certainlywill notmakeuseof thismode

Right clicking themouseanothertime activatestheview controlmode(arrow
cursor).This allows changingdirectionof view, i.e. panandtilt theview, via the
mouse.

Rightclicking themouseoncemoreresetsit into theinitial state.
If you are looking for someinterestingplacesto discover with FlightGear

(which mayor maynot requiredownloadingadditionalscenery)you maywantto
check

http://flightgear.sourceforge.net/Places/.

Thereis now a menuentryfor enteringdirectly theairportcodeof theairportyou
wantto startfrom.

Finally, if you’redoneandareaboutto leave theplane,justhit theESCkey or
usethecorrespondingmenuentryto exit theprogram.It is notsuggestedto simply
”kill” thesimulatorby clicking thetext 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 forgetthosewhodevotedhundreds
of hoursto thatproject.All of this work is doneon a voluntarybasiswithin spare
time, thusbarewith the programmersin casesomethingdoesnot work the way
you want it to. Instead,sit down andwrite thema kind (!) mail proposingwhat
to change.Alternatively, you cansubscribeto the FlightGear mailing lists and
contributeyour thoughtsthere.Instructionsto do socanbefoundunder

http://flightgear.sourceforge.net/mail.html.

Essentiallytherearetwo lists,oneof whichbeingmainlyfor thedevelopersandthe
otheronefor endusers.Besides,thereis a very low-traffic list for announcements.

Thefollowing namesthepeoplewho did thejob (this informationwasessentially
takenfrom thefile Thanks accompanying thecode).

Raul Alonzo (amil@las.es)
Mr. Alonzois theauthorof Ssystemandprovidedhiskind permissionfor usingthe
moontexture. Partsof his codewereusedasa templatewhenaddingthe texture.
SsystemHomepagecanbefoundat:

http://www1.las.es/amil/ssystem.

Michele America (nomimarketing@mail.telepac.pt)
Contributedto theHUD code.
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Michael Basler (pmb@epost.de)
Authorof InstallationandGettingStarted.Flight SimulationPageunder

http://www.geocities.com/pmb.geo/flusi.htm

Jon S.Berndt (jsb@hal-pc.org)
Working on a completeC++ rewrite/reimplimentationof the coreFDM. Initially
he is usingX15 datato testhis code,but oncethingsareall in placewe should
be ableto simulatorarbitraryaircraft. Jonmaintainsa pagedealingwith Flight
Dynamicsunder:

http://jsbsim.sourceforge.net

Specialattentionto X15 is paid in separatepageson this site. Besides,Joncon-
tributedvia a lot of suggestions/correctionsto thisGuide.

Paul Bleisch(pbleisch@acm.org)
Redid the debug systemso that it would be muchmore flexible, so it could be
easilydisabledfor productionsystem,andsothatmessagesfor certainsubsystems
couldbeselectively enabled.Also contributedafirst stabataconfigfile/command
line parsingsystem.

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

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

Bernhard H. Buckel (buckel@mail.uni-wuerzburg.de)
ContributedtheREADME.Linux. Contributedseveralsectionsto earlierversions
of InstallationandGettingStarted.

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

Ralph Carmichael (ralph@pdas.com)
Supportof theproject.ThePublicDomainAeronauticalSoftwarewebsiteunder

http://www.pdas.com

hasthePDAS CD-ROM for salecontaininggreatprogramsfor astronauticalengi-
neers.
Didier Chauveau(chauveau@math.univ-mlv.fr)
Providedsomeinitial codeto parsethe30 arcsecDEM files foundat:
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http://edcwww.cr.usgs.gov/landdaac/gtopo30/gtopo30.html.

John Check (j4strngs@rockfish.net)
Johncontributedcloud textures,wrote an excellent Joystickhowto as well as a
panelhowto. Moreover, hecontributednew instrumentpanelconfigurations.Flight-
Gear pageunder

http://rockfish.net/fg/.

DaveCornish (dmc@halcyon.com)
Dave creatednew cool runwaytextures.

Oliver Delise(delise@mail.isis.de)
FAQMaintainer, Documentation,Publicrelations.Workingonaddingsomenetworking/multi-
usercode.Founderof theFlightGearMultiPilot Projectunder

http://www.isis.de/members/odelise/progs/flightgear.

Jean-FrancoisDoue
Vector2D,3D,4D andMatrix 3D and4D inlinedC++classes.(BasedonGraphics
GemsIV, Ed. Paul S.Heckbert)

http://www.animats.com/simpleppp/ftp/public html/topics/developers.html.

DaveEberly (eberly@magic-software.com)
Contributed somesphereinterpolationcodeusedby ChristianMayer’s weather
databasesystem.On Dave’s website therearetonsof really usefullooking code
under

http://www.magic-software.com.

Francine Evans(evans@cs.sunysb.edu)

http://www.cs.sunysb.edu/˜evans/stripe.html

WrotetheGPL’d tri-striper.

Oscar Everitt (bigoc@premier.net)
Createdsingleenginepistonenginesoundsaspart of an F4U packagefor FS98.
They areprettycoolandOscarwashappyto contributethemto our little project.

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

Jean-loupGailly andMark Adler (zlib@quest.jpl.nasa.gov)
Authorsof the zlib library. Usedfor on-the-flycompressionanddecompression
routines,

http://www.cdrom.com/pub/infozip/zlib/.
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Mohit Garg (theprotean1@hotmail.com)
Contributedto themanual.

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

Jeff Goeke-Smith(jgoeke@voyager.net)
Contributedour first autopilot(HeadingHold). Betterautoconfcheckfor external
timezone/daylightvariables.

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

Habibe (habibie@MailandNews.com)
MadeRedHatpackagebuilding changesfor SimGear.

Erik Hofman (erik.hofman@a1.nl)
ContributedSGI IRIX binary.

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

Bruce Jackson(NASA) (e.b.jackson@larc.nasa.gov)

http://dcb.larc.nasa.gov/www/DCBStaff/ebj/ebj.html

Developedthe LaRCsimcodeunderfunding by NASA which we useto provide
theflight model.Brucehaspatientlyansweredmany, many questions.

OveKaaven (ovek@arcticnet.no)
ContributedDebianbinary.

Richard Kaszeta(bofh@me.umn.edu)
Contributedscreenbuffer to ppm screenshot routine. Also helpedin the early
developmentof the ”altitude hold autopilotmodule” by teachingCurt Olsonthe
basicsof Control Theoryandhelpinghim codeanddebug early versions.Curt’s
”Boss” Bob Hain (bob@me.umn.edu)also contributed to that. Further details
availableat:

http://www.menet.umn.edu/curt/fgfs/Docs/Autopilot/Alt itudeHold/AltitudeHold.html.

Rich’sHomepageis under

http://www.menet.umn.edu/kaszeta.

Tom Knienieder (tom@knienieder.com)
Portedtheaudiolibrary first to OpenBSDandIRIX andafterthatto Win32.
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Reto Koradi (kor@mol.biol.ethz.ch)

http://www.mol.biol.ethz.ch/˜kor

Helpedwith settingup fog effects.

Bob Kuehne(rpk@who.net)
RedidtheMakefilesystemsoit is simplerandmorerobust.

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

David Luff (david.luff@nottingham.ac.uk)
Contributedto theIO360pistonenginemodel.

Christian Mayer (flightgear@christianmayer.de)
Working on multi-lingual conversiontools for fgfs asa demonstrationof technol-
ogy. Contributedcodeto readMicrosoft Flight Simulatorscenerytextures.Chris-
tian is workingonacompletelynew weathersubsystem.Donatedahotair balloon
to theproject.

David Megginson(david@megginson.com)
Contributedpatchesto allow mouseinput to control view directionyoke. Con-
tributed financially towardshard drive spacefor useby the flight gearproject.
Updatesto README.running. Working on getting fgfs and ssgto work with-
out textures.Also addedthenew 2-D panelandthesave/loadsupport.Further, he
developednew panelcode,playingbetterwith OpenGL,with new features.Devel-
opedthepropertymanagerandcontributedto joysticksupport.

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

Anders Morken (amrken@online.no)
MaintainstheEuropeanmirror of the FlightGear web pages.Unfortunatelythis
mirror hasbeentakendown dueto ruleschangesincludingan enforcementto 10
MB spaceper subscriberlimit which was way too small for the ever growing
FlightGear Projectfiles. He’d be happyto maintaina new one if he could find
a placeto put it, soif you haveanidea,contacthim!

Alan Murta (amurta@cs.man.ac.uk)

http://www.cs.man.ac.uk/aig/staff/alan/software/

CreatedtheGenericPolygonClipping library.

Phil Nelson(phil@cs.wwu.edu)
Author of GNU dbm, a setof databaseroutinesthat useextendiblehashingand
work similar to thestandardUNIX dbmroutines.
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Alexei Novikov (anovikov@heron.itep.ru)
CreatedEuropeanScenery. Contributedascriptto turnfgfssceneryinto beautifully
rendered2-D maps.Wroteafirst draft of aSceneryCreationHowto.

Curt Olson (curt@flightgear.org)
Primaryorganizationof theproject.
First implementationandmodificationsbasedon LaRCsim.
Besidesputtingtogetherall thepiecesprovidedby othersmainlyconcentratingon
thescenerysubsystemaswell asthegraphicsstuff. Homepageunder

http://www.menet.umn.edu/curt/

Tony Peden(apeden@earthlink.net)
Contributionson flight modeldevelopment,including a LaRCsimbasedCessna
172.Contributedto JSBSim theinitial conditionscode,amorecompletestandard
atmospheremodel,andotherbugfixes/additions.His Flight Dynamicspagecanbe
foundat:

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

Robin Peel(robin@cpwd.com)
Maintainsworldwide airport andrunwaydatabasefor FlightGear aswell asX-
Plane.

Alex Perry (arp11@pacbell.net)
Contributedcodeto moreaccuratelymodelVSI, DG, Alticude. Suggestionsfor
improvementsof thelayoutof thesimulatoron themailing list andhelpon docu-
mentation

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

Petter Reinholdtsen(pere@games.no)
IncorporatedtheGNUautomake/autoconfsystem(with libtool). Thisshouldstream-
line andstandardizethebuild processfor all UNIX-like platforms.It shouldhave
little effecton IDE typeenvironmentssincethey don’t usetheUNIX makesystem.

William Riley (riley@technologist.com)
Contributedcodeto add”brakes”. Also wrote a patchto supporta first joystick
with morethan2 axis.

Paul Schlyter (pausch@saaf.se)
Provided Durk Talsmawith all theinformationheneededto write theastrocode.
Mr. Schlyteris alsowilling to answerastro-relatedquestionswhenever oneneeds
to.
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Chris Schoeneman(crs@millpond.engr.sgi.com)
Contributedideason audiosupport.

Phil Schubert (philip@zedley.com)
Contributedvarioustexturesandenginemodelling.

http://www.zedley.com/Philip/index.htm.

Jonathan R Shewchuk(JonathanR Shewchuk@ux4.sp.cs.cmu.edu)
Author of theTriangleprogram.Triangleis usedto calculatetheDelauney trian-
gulationof our irregularterrain.

Gordan Sikic (gsikic@public.srce.hr)
Contributeda Cherokeeflight modelfor LaRCsim. Currentlyis not working and
needsto bedebugged.Useconfigure--with-flight-model=cherokee to
build thecherokeeinsteadof theCessna.

Michael Smith (msmith99@flash.net)
Contributedcockpit graphics,3-D models,logos,andotherimages.ProjectBo-
nanza

http://members.xoom.com/ConceptSim/index.html.

Sourceforge

http://sourceforge.net/

Sourceforgeis a freeservicefor opensourcedevelopersproviding ahostof differ-
ent features.It providesweb space,ftp space,the mailing lists andmorefor our
projectfor free.

Durk Talsma(d.talsma@chello.nl)
AccurateSun,Moon, andPlanets. Sunchangescolor basedon position in sky.
Moon hascorrectphaseandblendswell into the sky. Planetsarecorrectlypo-
sitionedandhave propermagnitude. Help with time functions,GUI, andother
things.Contributed2-D cloudlayer. Websiteunder

http://people.a2000.nl/dtals.

UIUC - Departmentof AeronauticalandAstronauticalEngineering
ContributedmodificationstoLaRCsimtoallow loadingof aircraftparametersfrom
a file. Thesemodificationsweremadeaspartof anicing researchproject.

Thosedid thecodingandmadeit all work:
Jeff Scottjscott@students.uiuc.edu
Bipin Sehgalbsehgal@uiuc.edu
MichaelSeligm-selig@uiuc.edu
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Moreover, thosehelpedto supporttheeffort:
JayThomasjthomas2@uiuc.edu
EuniceLeeey-lee@students.uiuc.edu
ElizabethRendonmdfhoyos@md.impsat.net.co
SudhiUppuluri suppulur@students.uiuc.edu

U. S.GeologicalSurvey

http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/ndcdb.html

Providedgeographicdatausedby thisproject.

Mark Vallevand (Mark.Vallevand@UNISYS.com)
ContributedsomeMETAR parsingcodeandsomewin32screenprinting routines.

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

http://www.woodsoup.org/projs/ORKiD/fgfs.htm.

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

http://www.woodsoup.org/projs/ORKiD/cygwin.htm.

Norman Vine (nhv@yahoo.com)
Provided more than uncountableURL’s to the ”FlightGearCommunity”. Many
performanceoptimizationsthroughoutthe code. Many contributionsand much
advicefor thescenerygenerationsection.Lots of Windows relatedcontributions.
Contributedwgs84distanceandcourseroutines.Contributeda greatcircle route
autopilotmodebasedon wgs84routines. Many otherGUI, HUD andautopilot
contributions.Patchto allow mouseinput to controlview direction.

Roland Voegtli (webmaster@sanw.unibe.ch)
Contributedgreatphotorealistictextures.Founderof EuropeanSceneryProjectfor
X-Plane:

http://www.g-point.com/xpcity/esp/

Carmelo Volpe (carmelo.volpe@mednut.ki.se)
PortingFlightGear to theMetroWorksdevelopmentenvironment(PC/Mac).

Darr ell Walisser (dwaliss1@purdue.edu)
Contributeda largenumberof changesto portingFlightGear to theMetro Works
developmentenvironment(PC/Mac).Finally producedthefirst Macintoshport.
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Ed Williams (Ed Williams@compuserve.com).
Contributedmagneticvariationcode(implimentsNima WMM 2000).We’ve also
borrowedfromEd’swonderfulaviationformularyatvarioustimesaswell. Website
under

http://www.best.com/williams/index.html

Jean-ClaudeWippler (jcw@equi4.com)
Author of MetaKit - a portable,embeddibledatabasewith a portabledatafile for-
mat. This softwareis not GPL’d but the authoris kindly allowing us to bundle
MetaKit with our code.MetaKit hasa liberal X/MIT-stylelicense.Pleaseseethe
following URL for moreinfo:

http://www.equi4.com/metakit

Robert Allan Zeh (raz@cmg.FCNBD.COM)
Helpedtremendouslyin figuring out theCygnusWin32 compilerandhow to link
with .dll’s.Withouthim thefirst run-ableWin32versionof FlightGear wouldhave
beenimpossible.

8.2 What remainsto be done

At first: If you read(and,maybe,followed) this guideuntil this point you may
probablyagree:FlightGear, evenin its presentstate,is not atall for thebirds. It is
alreadya flight simulatorwhich hasa flight model,a planewith panelandevena
HUD, terrainscenery, texturing,all thebasiccontrolsandweather.

Despite,FlightGear needs– andgets– furtherdevelopment.Exceptinternal
tweaks,thereareseveral fields whereFlightGear needsbasicsimprovementand
development.A first directionis addingairports,streets,andmoreof thosethings
bringing sceneryto real life andbelongingto realistic airports. Another task is
furtherimplementationof themenusystem,which shouldnotbetoohardwith the
basicsbeingworkingnow. A lot of optionsatpresentsetvia commandline or even
duringcompiletimeshouldfinally makeit into menuentries.Finally, FlightGear
lacksany ATC until now. A glasscockpit needsto be constructed,andthereare
thoughtson a 3D cockpitaswell.

Therearealreadypeopleworking in all of thesedirections. If you’re a pro-
grammerandthink youcancontribute,youareinvited to do so.

Achnowledgements

Obviously thisdocumentcouldnothavebeenwrittenwithoutall thosecontributors
mentionedabovemakingFlightGear areality.
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Beyondthis I would like to sayspecialthanksto CurtOlson,whosenumerous
scatteredReadmes,Thanks,Webpages,andpersonaleMails wereof specialhelp
to meandwerefreely exploitedin themakingof thisbooklet.

Next, BernhardBuckel wroteseveral sectionsof early versionsof thatGuide
andcontributedat lot of ideasto it.

JonS.Berndtsupportedmeby critical proofreadingof severalversionsof the
document,pointingout inconsistencesandsuggestingimprovements.

Moreover, I gaineda lot of helpandsupportfrom NormanVine. Maybe,with-
out Norman’s answersI would have never beenableto tamedifferentversionsof
theCygwin – FlightGear couple.

Furthercontributionsanddonationson specialpointscamefrom OliverDelise
(severalsuggestionsincludingnotesonthatchapter),Mohit Garg (OpenGL),Kyler
B. Laird (corrections),Alex Perry (OpenGL),and Kai Troester(compile prob-
lems).



Chapter 9

Missedapproach: If anything
refusesto work

In thefollowing, I tried to sortsomeproblemsaccordingto operatingsystem,but
if you encountera problemit maybea wiseideato look beyond”your” operating
system– just in case.Besides,if anything fails, you maywant to checktheFAQ
maintainedby Oliver Delisebeingdistributedalongwith thesourcecode.More-
over, thesourcecodecontainsadirectorydocs-mini containingnumerousideas
on andsolutionsto specialproblems.This is alsoagoodplacefor furtherreading.

9.1 FlightGear ProblemReports

The bestplaceto look for helparegenerallythemailing lists [FGFS-Devel] and
[FGFS-User]. Instructionsfor subscriptioncanbefoundunder

http://flightgear.sourceforge.net/mail.html.

Sometimesit alreadyhelpsbrowsingthroughthearchiveunder

http://www.menet.umn.edu/curt/fgfs/search.html

to detectsomeonehadthatverysameproblemaweekago.
Therearenumeroushelpful developersandusersreadingthelists,andusually

questionsgetansweredquickly. However, messageof thetype
FlightGeardoesnotcompileon mysystem.Whatshall I do?

arehardto answerwithout any further detail given, aren’t they? Herearesome
ideason importantinformationwhich maybehelpful (dependingon theproblem
you have):

61
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� Operating system:(Linux Redhat7.0.. . /Windows98SE.. . )

� Computer: (PentiumIII, 1GHz.. . )

� Graphics board/chip: (DiamondViper 770/NVIDIA RIVA TNT2.. . )

� Compiler/version: (Cygnusversion1.0.. . )

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

� Typeof problem: (Linker dieswith message.. . )

9.2 Generalproblems

� I can’t accessthehttp/ftpserver.
While Sourceforgeis a stableserver, theremaybecaseswherefor whatever
reasonyou can’t accessit or it appearsto be slow. Hereare two mirrors
whichusuallywork:

HTTP:
http://www.menet.umn.edu/curt/fgfs/

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

A completelist of mirrorscanbefoundunder

http://flightgear.sourceforge.net/Mirrors/

If you have difficulty accessingtheSourceforgeftp server with MS Internet
Explorer, disable”Folderview for FTPsites”under”InternetOptions� Advanced”.

� FlightGear runsSOOOslow.
If theHUD indicatesyouaregettingsomethinglike 1fps(framepersecond)
or below youtypically don’t haveworkinghardwareOpenGLsupport.There
may be several reasonsfor this. First, theremay be no OpenGLhardware
driversavailablefor oldercards.In thiscaseit is highly recommendedto get
anew board.

Second,checkif yourdriversareproperlyinstalled.Severalcardsneedaddi-
tionalOpenGLsupportdriversbesidesthe”native” windowsones.For more
detailcheckChapter3.

Third,checkif yourhardwaredriveriscalledopengl32.dll or justmerely
opengl.dll. By thedefaultcompilation,binariesarelinkedagainstopen
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gl32.dll. If you requirethenon-32version,considerrebuilding Flight-
Gear with thelibrariesopengl32.dll, glut32.dll, andglu32.dll
replacedby their non-32counterparts.

� Eitherconfigure or make dieswith not foundPLIB headersor libraries.
Makesureyouhavethelatestversionof PLIB ( � version1.2)compiledand
installed. Its headerslike pu.h have to beunder/usr/include/plib
andits librarieslike libplibpu.a under/lib. Doublecheckthereare
no PLIB headers/librariessittingelsewhere!

Besidescheckcarefultheerrormessagesof configure. In severalcases
it sayswhatis missing.

9.3 Potential problemsunder Linux

Sincewe don’t have accessto all possibleflavors of Linux distributions, hereare
somethoughtson possiblecausesof problems. (This Sectionincludescontribu-
tionsby Kai Troester.)

� Wronglibrary versions
This is a rathercommoncauseof grief especiallywhenyou preferto install
the libraries neededby FlightGear by hand. Be sure that especiallythe
Mesalibrary containssupportfor the3DFX boardandthatGLIDE libraries
areinstalledandcanbefound.If aldd ‘which fgfs‘ complainsabout
missinglibrariesyou arein trouble.

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

� Missingpermissions
FlightGear needsto be setuidroot in order to be capableof accessingan
acceleratorboard(or a specialkernel moduleas describedearlier in this
document)basedon3DFX chips.Soyou caneitherissuea

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

to give theFlightGear binarytheproperrightsor install the3DFX module.
Thelatteris the“clean” solutionandstronglyrecommended!

� Non-defaultinstall options
FlightGear will displayalot of diagnosticswhenbeingstartedup. If it com-
plainsaboutbadlooking or missingfiles, checkthat you installedthemin
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theway they aresupposedto be,i.e. latestversionandproperlocation.The
canonicallocationFlightGear wantsits datafilesunder/usr/local/lib.
Be sureto grabthelatestversionsof everythingthatmightbeneeded!

� Compileproblemsin general
Makesureyou have thelatest(official) versionof gcc. Old versionsof gcc
area frequentsourceof trouble! On theotherhand,recentversionsof the
RedHat7.0 reportedlyhave certainproblemscompilingFlightGear asthey
includeapreliminaryversionof GCC.

� Configurecouldnot find MesaandGlut thoughthey areinstalled

If theconfigurescriptcouldnotfind yourMesaandGlut librariesyoushould
addtheMesalibrary-path(i.e. /usr/local/Mesa) to theEXTRA DIRS
variablein thefile configure.in(i.e.EXTRA DIRS=’’/usr/local/usr/
X11R6/usr/local/Mesa’’). After thisyouhaveto runautoconf.(Please
readREADME.autoconffor runningautoconf.)

9.4 Potential problemsunder Windows
� Theexecutablerefusesto run.

Youmayhave tried to starttheexecutabledirectlyeitherby double-clicking
fgfs.exe in Windows exploreror by invoking it within a MS-DOSshell.
Double-clickingvia explorer doesnever work (exceptyou setthe environ-
mentvariableFG ROOT in autoexec.bat or otherwise).Ratherdouble-
click runfgfs.bat. For moredetail,checkChapter6.

Anothercauseof grief might beyou did not downloadthemostrecentver-
sionsof thebasepackagefiles requiredby FlightGear, or you did not load
any of themat all. Have a closelook at this,asthescenery/textureformatis
still underdevelopmentandmaychangefrequently. For moredetail,check
Chapter5.

Next, if you run into trouble at runtime, do not usewindows utilities for
unpackingthe.tar.gz. If you did, try it in the Cygnusshell with tar
xvfz instead.

� FlightGear ignoresthecommandline parameters.
Thereis a problemwith passingcommandline optionscontaininga ”=” to
windowsbatchfiles. Instead,includetheoptionsinto runfgfs.bat.

� While compilingwith theCygnusCompilerConfigure complainsnot to
find glu32.dll.
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Makesureyouchangeto theMain FlightGeardirectory, e.g. with

cd /mnt/FlightGear-X.X.X

beforerunningConfigure andMake.

� I amunableto build FlightGear underMSVC/MS DevStudio.
By default,FlightGear is build with GNU C++, i. e. the Cygnuscompiler
for Win32. For hintsor Makefilesrequiredfor MSVC for MSC DevStudio
have a look into

ftp://flightgear.sourceforge.net/pub/flightgear/Source/.

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

� Compilationof FlightGear dies.
Theremaybeseveralreasonsfor this, includingtruebugs.However, before
trying to do anythingelseor reporta problem,makesureyouhave thelatest
versionof theCygwin compiler, asdescribedin Section4. In caseof doubt,
startsetup.exe anew anddownloadandinstall themostrecentversions
of bundlesasthey possiblymayhavechanged.
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