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Preface

This papeassumes that the reader is familiaith the concept of texturing CG 3Dodels and the
general use of tools like GMax/3&udio Max, Photoshop/PSP/GIMP and texture file converters. It
will not cover how to paint with photoshop or how to model a plane, but will give some general
insight and enphasizesome of the more often encountered pitfalls of aircraft repaintitigs also

not intended as a stepy-step tutorial, since there are many tutorials on this topic to be found out
there.

Be aware!There is nothing like the "one and only valid Wy properly do texturing, do a paint or a
repaint of a model. There are a lot of ways to achieve the desired result. Hence | explicitly do not
dismiss any other way of texturing/repainting not mentioned in this lecture.

This éssaycovers FS2004 paintsut applies to some extend to Fs2002 and FSX models also.
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1. ABrief Look On Textures And Hav They Are Working

Let's fire up the sinandchange the standard aircraft from the C172 to the default American Pacific
Boeing 737400. We will have this familiar view:

imagel

Ignoring the surrounding, we will have a closer labkhe model itself. This is best done by
examining the model inside an application more suitdablerderto have an insight of the very
structure of the modellmage 2 shows the model in a-3fbdeling applicatior.

image2

! We will see later how we get there.



Any3D-Model in the realm of Diredt consists of virtual trianglédefining the surfacef the model.
Thewireframein image 2 represestthe boundaries of all these triangles. They are not visible in the
Simulator. To make the model visible, we have to easb called material on the model. The material
defines how the renderer in FS makes the model visible in the simulation's viewport. This is done by
definitions called shaders which define properties like color, opacity, glossiness, illumjnation
reflection, refraction or lightingpf the model surface.

The renderer now has to determine which part of the model exactly has which pregpérhis is

where textures come in place. The texture determines which part of the triangles has which color,
opacity, refection and so on. For different properties, different textures are used. There can be a
texture for the color, one for opacity, one for glossiness etc.

When we open the default B73400 texture folder, we will find this texturiées:

737_panel_decals.bmp
737_panel_decals_2.bmp
737_panel_decals.Bmp
b737_400_c.bmp
b737_400_I.bmp
b737_400_t.bmp
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The naming of the first threexture filesis self explanatory as they contain the decal textures used
in the virtual cockpit. The b737_400_c.bmp contains theugirtockpit textures itself, the
b737_400_|.bmp contains the lightmbgnd at last the b737_400_t.bmp contains the outside
texture of the modekhown in image 3This is also indicated by the suffix

2why triangles are used is also discussed in my GMax tutoriavatvmbollig.de
®will be discussed later
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The texture showmiimage 3 covers the whole outer surface of the entire airplane in a single
1024x1024 pixel graphic file. To be exact, thimore than one image in the file as we will see later.

If there was no texturdile for the model, the plane wuld look like thisn the sinf:

image4

* The registratin number on the fuselage on image 4 is not part of the texture file but rendered by
the Flight Simulator separately. This is why it can be seen here.



2. Mapping The Textures
Now we have a 3hodel and a texture file. The modeler now maps the texture file to the model. In
this example this is done most effectively, using a minimum of space and leaving reearlysed
space of the texture file at all. We will see some examples of the contrary later.
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Image 5 shows the entire mapping, the so callgd-mapping, of the outer hull of the aircraft. Most
of the parts of the plane a&rclearly distinguishable on first glance, some are not. We see te&afies
broke up into three partsWe see both horizontal stabilizers on the top righne vertical stabilizer
on the botom right, one engingand one wingvith upper and lower side. Othe next image we see
both, mapping and texture.

image5

® uvw are the coordinates of the auodel vertices on the texture. They are referred to as uvw due tdoritg
confused with the model coordinates x, y and z.



image6

Here one can see clearly which part of the model corresptmevhich part of the texture. Let's have
some fun and put this texture on the plane, thus rimgkhe underlyirg model grid visible in the

simulator.
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What we see in the simlator now s pretty much the same as the modeler sees in the 3D
application's viewport ashown in image 8.

image8

When a new modekimade, it has either no texture mapping at all or it has a default magping
choie of the plane's modeler. It is then up to the atfito layout the texture and's mapping



according to the needs of the mod&This is, in most casgdone concurrent by first drafting and
later refining mapping and texture files. As can be seen in the textures of the FS default®737
some areas of the texture are used more than once. Let's have a look on the mapping of the engines.
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image9

The grid overlay in fact sh@the mapping of both engines, which, as can be seen, are identical. The
result is, that the paint on this engine texture will appear on both engines. The effect that both
engines perfectly overlalike shown is commonly achieved by doing the engine-mapping prior

to duplicating and mirroring the engine. The drawback and first pitfall of repainting lies in the
circumstance, that the paint of the second engine is mirrored too, thus preventing the repainter
from applying text or logos which cannot be roired.

Further on, on image 10 we see that a pafithe fuselage is mapped twice whereas the front section
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® And when the artist is kind enough, also to the needs of the repainting community. Which is, alas, sometimes
not the case.

" Of cause the painter of the original also.



partly is mapped separately. This is the part where most airlines have their company sign or writing
painted on. A the result, the rear fuselage and the cockpit section are mirrored with the same
consequences as have been seen for the engifles.same applies to the wing, which is also

mapped twice.

imagell

Painting a registration on th&ing will result in the registration showing up mirrored e right
wing as shown in image 11. Registration on the wings will not work with this model. There's nothing

a repainter can do about this.

The whole mapping of this aircraft model is optimizeddsing the least ammt of texture space
possible. This is not bad in general. It minimizes the impact on the simulator's framerate whereas it
also allows for the most important parts to be mapped correcilyatleads us to the vertical

stabilizer usully refered to as the tail fin.

imagel2



At first glance, there seem to be two "left" sides of the tail Tihis indicates that one of the fins is
mapped mirrored. This will be proved by a little test.
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imagel3

imagel4

The right side of the fin, mapped to the upper right corner of the texture is mirrored. This was what

could be assumed, considered that also the right part of the fuselage has a mirrored mapping as seen
in image D.

Some challenges for repainters caused by different mapping technics will be discussed subsequently.



3. Making A Paintkit

Most FS aircraft developers provigaintkits, among then Simmer's Sky/Overland, iFly, PMDG,
Flightl, Qualitywings, Wilco, Al Aardkathe Fruit Stand and many more. This seems sensible,to me
considering the high demand of repaints throughout the flightsim community. Doing a proper
Paintkit can be a lot of work, b the other hand, may well pay back since it increases the number
of available repaints and the acceptance of the model itself.

When we have a look on the default Boeing -A8D texture, we see that mainly the fuselage, the tail
and the engine needs to be repainted normally. Also for the sake of saving my time and tee read
from getting bored, | will focus on this parts of an aircraft here.

Image 15 showsome repaints | have done for the iFly B730/800 recentlyusing the paintkit
delivered by iFly

imagel5

A lot of paintschemedike the JeAirways or the Southwest in image 1Bquire that the entire
fuselage or, the better, fuselage plus tail fin is to be painted in one piece. Having a proper paintkit
and a sensibly mapped model, the entire painting process takes place in the paingkiTbalready
painted livery will then be transferred and pasted to the textfile(s)and converted appropriately. |
will show how to achieve this without having to fiddle too much with the texture file. The better the
paintkit is, the easier and fasteraxcan repaint.

If we are lucky, the modeller provided the uvw mapping grid with the plane. If not, like the default
Boeing 737 or a lot of freeware models, we have to obtain the mapping grid on our own. This
requires that we read out the 34ircraft modelsand import them into an unwrapper application.

If you ask in any of the numerous flightsim forums how to obtain thenddel of a given FS plane,
the answer will in most cases be "This is impossible!", "This is not allowed!" or something like this.
This & simply not true and | will show how to do this.

Before | do, a brief word on this topic. First of all, we do not mess with the modéeTliige would be
reverse engineering and might, under certain circumstances, be considered illegal. Carefully studying
the 3DModels of both, freeware and payware developers, as well as studying the comments on this














































































































































































