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Preface 
This paper assumes that the reader is familiar with the concept of texturing CG 3D-models and the 

general use of tools like GMax/3D-Studio 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 emphasize some of the more often encountered pitfalls of aircraft repainting. It is also 

not intended as a step-by-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 way" to properly do texturing, do a paint or a 

repaint of a model. There are a lot of ways to achieve the desired result. Hence I explicitly do not 

dismiss any other way of texturing/repainting not mentioned in this lecture. 

This lessay covers FS2004 paints, but applies to some extend to Fs2002 and FSX models also.  
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1. A Brief Look On Textures And How They Are Working 
Let's fire up the sim and change the standard aircraft from the C172 to the default American Pacific 

Boeing 737-400. We will have this familiar view: 

 

image 1 

Ignoring the surrounding, we will have a closer look at the model itself. This is best done by 

examining the model inside an application more suitable in order to have an insight of the very 

structure of the model. Image 2 shows the model in a 3D-modeling application.1 

 

image 2 

                                                             
1
 We will see later how we get there. 



Any 3D-Model in the realm of DirectX consists of virtual triangles2 defining  the surface of the model. 

The wireframe in image 2 represents the boundaries of all these triangles. They are not visible in the 

Simulator. To make the model visible, we have to cast a so 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, illumination, 

reflection, refraction or lighting of the model surface. 

The renderer now has to determine which part of the model exactly has which properties. This is 

where textures come in place. The texture determines which part of the triangles has which color, 

opacity, reflection 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 B737-400 texture folder, we will find this texture files:  

¶ 737_panel_decals.bmp 

¶ 737_panel_decals_2.bmp 

¶ 737_panel_decals_3.bmp 

¶ b737_400_c.bmp 

¶ b737_400_l.bmp 

¶ b737_400_t.bmp 

The naming of the first three texture files is self explanatory as they contain the decal textures used 

in the virtual cockpit. The b737_400_c.bmp contains the virtual cockpit textures itself, the 

b737_400_l.bmp contains the lightmap3 and at last the b737_400_t.bmp contains the outside 

texture of the model shown in image 3. This is also indicated by the suffix ςt. 

                                                             
2 why triangles are used is also discussed in my GMax tutorial at www.vmbollig.de 
3
 will be discussed later 

www.vmbollig.de


 

image 3 

The texture shown in image 3 covers the whole outer surface of the entire airplane in a single 

1024x1024 pixel graphic file. To be exact, this is more than one image in the file as we will see later. 

If there was no texture file for the model, the plane would look like this in the sim4: 

 

image 4 

                                                             
4 The registration 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 3D-model 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 nearly no unused 

space of the texture file at all. We will see some examples of the contrary later. 

 

image 5 

Image 5 shows the entire mapping, the so called uvw-mapping5, of the outer hull of the aircraft. Most 

of the parts of the plane are clearly distinguishable on first glance, some are not. We see the fuselage 

broke up into three parts. We see both horizontal stabilizers on the top right, one vertical stabilizer 

on the bottom right, one engine, and one wing with upper and lower side. On the next image we see 

both, mapping and texture. 

                                                             
5 uvw are the coordinates of the 3d-model vertices on the texture. They are referred to as uvw due to not being 
confused with the model coordinates x, y and z. 
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Here one can see clearly which part of the model corresponds to which part of the texture. Let's have 

some fun and put this texture on the plane, thus making the underlying model grid visible in the 

simulator. 
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What we see in the simulator now is pretty much the same as the modeler sees in the 3D-

application's viewport as shown in image 8. 

 

image 8 

When a new model is made, it has either no texture mapping at all or it has a default mapping by 

choice of the plane's modeler. It is then up to the artist, to layout the texture and it's mapping 



according to the needs of the model.6 This is, in most cases, done concurrently by first drafting and 

later refining mapping and texture files. As can be seen in the textures of the FS default B737-400, 

some areas of the texture are used more than once. Let's have a look on the mapping of the engines. 

The grid overlay in fact shows 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 overlap like shown is commonly achieved by doing the engine uvw-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 repainter7 

from applying text or logos which cannot be mirrored. 

Further on, on image 10 we see that a part of the fuselage is mapped twice whereas the front section 
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6 And when the artist is kind enough, also to the needs of the repainting community. Which is, alas, sometimes 
not the case.  
7
 Of cause the painter of the original also. 
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partly is mapped separately. This is the part where most airlines have their company sign or writing 

painted on. As the result, the rear fuselage and the cockpit section are mirrored with the same 

consequences as have been seen for the engines. The same applies to the wing, which is also 

mapped twice.  

 

image 11 

Painting a registration on the wing will result in the registration showing up mirrored on the 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 optimized for using the least amount 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 correctly. That leads us to the vertical 

stabilizer usually refered to as the tail fin. 

 

image 12 



At first glance, there seem to be two "left" sides of the tail fin. This indicates that one of the fins is 

mapped mirrored. This will be proved by a little test. 
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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 10. 

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

  



3. Making A Paintkit  
Most FS aircraft developers provide paintkits, among them Simmer's Sky/Overland, iFly, PMDG, 

Flight1, Qualitywings, Wilco, AI Aardvark, The 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, but on 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 737-400 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 the reader 

from getting bored, I will focus on this parts of an aircraft here.  

Image 15 shows some repaints I have done for the iFly B737-700/800 recently, using the paintkit 

delivered by iFly. 

 

image 15 

A lot of paintschemes, like the Jet Airways or the Southwest in image 15, require 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 paintkit only. The ready 

painted livery will then be transferred and pasted to the texture file(s) and converted appropriately. I 

will show how to achieve this without having to fiddle too much with the texture file. The better the 

paintkit is, the easier and faster we can 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 3d-Aircraft models and import them into an unwrapper application. 

If you ask in any of the numerous flightsim forums how to obtain the 3d-model of a given FS plane, 

the answer will in most cases be "This is impossible!", "This is not allowed!" or something like this. 

This is simply not true and I will show how to do this. 

Before I do, a brief word on this topic. First of all, we do not mess with the model file. That would be 

reverse engineering and might, under certain circumstances, be considered illegal. Carefully studying 

the 3D-Models of both, freeware and payware developers, as well as studying the comments on this 




















































































































