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1. FOREWORDS

This document describes a method to design 3D aircraft model for FLY!.  There are certainly other various ways to design aircraft, however, this one works well for all aircrafts I have built until now.  Although illustrations are based on 3Dmax and Photoshop, this method would work with any others 3D tools that have similar capabilities (I am thinking of Truspace and Paintshop among them).

Modeling will be based on mesh editing, and common operators like extrude, Boolean operations and a few others.  No vector (NURB) operations will be used, so as to keep it simple.  

Although I will often describe some manipulation in a detailed fashion, it is expected that the reader has basic knowledge of those operations.  

· Mesh editing

· Creating basic object (cube, cylinder,)

· Selecting object, edge, vertices, faces

· Extrude

If not, it is suggested to search the WEB on the keyword ‘3Dmax”.  A lot of tutorials are available (www.3Dcafe.com)  and it is strongly recommended to practice 2 or 3 workshops to acquire this  basic knowledge.

One last word:  be kind enough to bear with my English, this is not my native language.

TEXTURING THE BODY

We now go for a trial and error job: Texturing the body.   There is 2 different methods

1. Use photoreal textures

2. Paint the texture from scratch

They differ somewhat in the detailed step, but they have many common points.  We use photoreal texturing first and then discuss how to achieve the second from what we learn in the first.

1.1 PHOTOREAL TEXTURING

We need a good side picture such as provided by airliner.net (don’t forget to ask permission first) or any picture that you make by yourself.

Size must be at least 1024x768 or greater.  All the  preliminary work is done in the image editor.

From the original pic we build

· A left side texture

· A right side texture

Start with the picture you have (either a right or left)

Here is are some examples of textures:

ORIGINAL 
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Right side texture
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P51 body

B727   for this aircraft, the tail was not included in thee body mapping.  It was done separately

[image: image5.png]o2 |

- Brawse From —|
© MLy
© MiEditor
€ cive Slot
© Selected

© Scene.

& New

- Show
I Haterials:
¥ Haps

I” Flot Orily
I™ By Object

© 2D maps
© 3D maps
© Compositrs
© Color Mods
© Other

& al

R

Bimep

o0 |

& Bl Guadient
& BluNlise

& Camollage

& Celllr

& Checker

& Composie

& Dent

F0in

& DityReyes Testure
& Distance Blender
& Do Nothing Texture
F0ip

& Dynoskin

& Electic

& Faloit

& FlatMiror

& Gradient

& Gradent Ramp

& Linear

& Maelstionhap

& Maible

& Mask

& i

CoF 8 _cow

[aowm _——1

B

=]

Difuse:

Specular

HPDDEWUDD C| ‘l




Texturing from real photo

Here is an overview on how to go from the original photo to the texture.

· Work on a copy of the original

· Trim the original picture so as to restrict the margin.  Let a small border on each side for small adjustments

· Resize your picture about 120 %.  This will get a larger image without altering too much the resolution.

· Repaint all hidden parts.  Use copy and paste of small areas around the part to repaint. This is a delicate job. Use filter blur (motion blur) to erase jointed area.  Copy parts that conserve light in a coherent way.  Often the body repaint implies to cut and past small vertical slices, rather than horizontal one.  

· Correct color so as to enhance them.

· Cut and paste small details from bigger photos (logo, flag, windows, doors, etc)

· Always work with layers so you won’t lost previous work

Once we have a satisfying texture of one side,  we trim it on all borders to remove all margins.  Tail and nose tips should reach left and right borders.  The body bottom and the tail upper tip must reach lower and upper borders.

Next, we make a blueprint in 3Dmax, so as to check how our model fit into the texture.

Making a body blu print

Hide all parts except the body and set the left or right viewport, depending on which texture you made.

Here we work with the right side.

Write on a paper the size of the texture. Our sample is 1246 by 131.

Here is a summary of the whole process

· Select the ride side of the body

· Mapping of the ride side
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Blueprint generation

1.2 Selecting the right side

1. Set the OPERATOR TAB

2. Set FACE level

3. Set IGNORE BACKFACING.  This option is what allows the right side to be selected only.

4. Click and hold the left mouse button and  draw a rectangle with the cursor  to select all visible faces of the body. 

Check all views to see if only the right side is selected.  Don’t click to destroy your selection.  If so cancel your click in the edit menu. 

Remember:

· Hold Left-CTRL to add any face to the current selection

· Hold Left-ALT to remove any face from the current selection

Here is a front view of the half selection.
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The red parts on the left are internal so we have to remove it from the selection.  To access the faces:

· Uncheck the IGNORE BACKFACING 

· Hold ALT and circle the faces with the cursor (holding left button), without touching the good selection.

Mapping operator

The mapping operator establishes a projection between a virtual bitmap and the set of selected face.  Even if there is no texture yet, a virtual texture is defined and MAX memorizes for each face the corresponding coordinates.

The virtual texture appears as an orange/yellow object that is called the GIZMO.  We are using a planar mapping, so the GIZMO will be rectangular.
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1. Click on the UVW MAP operator

2. Activate the GIZMO level.  The GIZMO (4) is now Yellow.  When active, the MOVE, ROTATE and SCALE operators in the main bar affect the GIZMO and not the selection.

3. Ensure PLANAR is selected

4. The GIZMO is displayed.  Here, the default GIZMO represents a front projection.  We are going to change the direction and the size of the GIZMO.

Changing orientation
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This is rather easy.  

1. Check the X direction.  This tells MAX to orient the planar GIZMO to the NORMAL direction.  Our virtual texture is perpendicular to the X (wing) direction.  All directions are in WORLD coordinates.
2.  Click the FIT button.   The GIZMO reorients en resizes itself around the half body selection.
Now we can do it the hard way, by using the ROTATION and NU SCALE, but as far as the body part is using the WORLD coordinates as its local system, we can use the FIT button.

The picture shows the GIZMO disposition after the reorientation.  The yellow square is the virtual texture.

Notice on the left picture that the MAPPING operator display the size of the texture in the current unit (here in cm).  Those numbers are usefull as they give the aspect ration between the wide and height.   When doing painting from scratch, we can use this ratio to define the texture size (in pixel).  

Other options may be useful like the FLIP option in one direction. This is equivalent to rotate the GIZMO by 180° in the perpendicular direction.  You may experiment with them and use what is convenient for you.

Here are the corresponding directions

U is the X (wide) dimension

V is the Y (height) dimension 

W is the Z (deep) dimension
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1.3 Checking orientation
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While we are in the mapping operator, we check the GIZMO orientation before going on.

1. Unset the GIZMO level.  The GIZMO becomes orange.

2. The little line gives the top border of our virtual bitmap.  We are lucky as it is on the good position.  Were it be on the left or right, we would have to correct it by rotating the GIZMO by 90°.  Don’t forget to set the GIZMO level before moving or rotating the GIZMO.

Notice that we can’t easily tell the right from the left, but we don’t care.   There are a lot of ways to  flip those directions if needed (like rotationg the GIZMO bye 180° around Z)

Latter you may experiment with other projection method like cylindrical or spherical.

Set back the GIZMO level.  Next step, we are going to generate the blueprint of the body right side.

Generating a blueprint

For this, you need the free plugging ‘TEXPORTER’ that you can download from the web (Don‘t remember where, but do a search on this keyword)

1. [image: image12.png]


Click on the TOOL TAB

2. Select TEXPORTER tool

3. Click OK

Once installed in the plugging directory of 3DMAX, TEXPORTER can be accessed from the TOOL tab.  

You may also customize your interface and make it appear as a button by clicking the SET and follow indications.

We set the parameters of TEXPORTER as indicated on the picture
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Enter the size of the texture 

2. Set the drawing parameter.  Ensure BACKFACE CULL is OFF and ONLY SELECTED is ON

3. Set the color control.  Ensure only SELECTION is ON

4. Click on PICK OBJECT

Then click on the body part on the viewport.  MAX generates a projection picture of the requested size (1246*131).  See the following page.

The blueprint

Here is the body blueprint of the right side.
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We save this image by clicking the save(1) button, giving a file name like BODYMAP and a TGA format (24 bits).

Notice that if we don’t have a photoreal texture, this blueprint can now be used to paint a livery from scratch.  

But back to photo texturing, we execute the next step with Photoshop.

Checking texture
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We are in Photoshop.  We open both our photoreal texture and the blueprint. We select the whole blueprint, copy and paste it into the photo texture (They are of the same size).  The paste operation in Photoshop create a new layer.  We select by the black color, invert the selection and mask the layer.   Now the selection shows the aircraft contour over the photo texture.

Then what?

The first time, you will get small mismatch between the model and the photo texture.  Here come the trial and error part.  Either you make small correction to the model, either you distort the texture until they match.  

Personally,  I give a name to the selection (you can do that in photoshop) so I can retrieve it and try to adjust the texture (extend the nose forward, paint over windshield, extend up or down, etc).  Sometime, the model should be corrected if the shape is complex.  

There is no rule here.  

Just one more word:  When  you make correction to the  model, then you must redo the mapping operation in 3DMax. 

In the next section we pursue the texturing process, assuming we have corrected everything and the model is totally enclosed in the texture with the right features at the right place.

1.4 Completing the mapping operation

Back to 3Dmax, we return to the OPERATOR TAB, select the body part, and are back with the selection at FACE level and the GIZMO correctly positioned.

At this point, we can still cancel the whole mapping by clicking on the BIN button (or EDIT UNDO menu) or commit the mapping.  

We commit the mapping by a right click on the viewport and selecting COLLAPSE STACK.  

Up to now, we are still with a virtual bitmap.  Next we learn to assign a real bitmap to a selection.  This is call assigning material.

1.5 Assigning a material

Assigning material to a selection is just telling MAX that a bitmap is associated to this selection.  The mapping is needed to define how to dispose the bitmap over the faces.  Tanks to the virtual bitmap feature, you can do both operations in any order.  In fact we did the mapping first for the blueprint operation and beside, we did had a known bitmap. Often, the bitmap comes first and the mapping second.

On to the assignation.

Ensure the half body is still selected.  If not, click on the body and set FACE level.
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Activate MATERIAL EDITOR

2. The windows is displayed

3. Select an empty slot and click on the CREATE MATERIAL button

4. [image: image17.png]


Enter a name like RightSide.  This name help you to retrieve your material

5. Click on STANDARD type in the Browser window.  This window allows also to retrieve a material from the scene or from a selection.

6. [image: image18.png]


Click on the DIFFUSE property of the material.  The diffuse property gives the main look of a material under normal light

7. Select BITMAP

8. OK.  A dialogue box is displayed.  Select the file where the bitmap is stored.
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1. The texture is displayed in the slot.

2. Assign the texture to the selection

OK, it’s done.

 Next time you want to reuse this texture,  for another selection, activate the MATERIAL EDITOR, select the slot (1) and assign (2) the  material to the selection.

Useful options:

A) Give you the name of the texture file.  You may select another one by clicking here. This is useful if you redo a texture and don’t want to rebuild a new material

B) Reload is also used a lot if you can have both programs (3Dmax and Photoshop) and work back and forth from them.

1.6 Rendering 

Time for some rendering of our mapping job.

[image: image20.png]


OK, check every side and put back your work on the bench.  

You don’t want to do the left side before this one is just perfect

Make zoom and spend some time to check every corners, front, rear, top and bottom.

Go back to Photoshop for any texture correction.

SAVE and COPY your file

Next we go to Photoshop to duplicate the right side.  We flip horizontally the new image to have a mirror copy and proceed to inverse all logo and names (copy, paste and flip), working hard to get a good left size without changing any size or altering the borders.

Back to 3Dmax for the left side:

· Select the left side faces using the left viewport

· Create a material with the MATERIAL EDITOR

· Assign the material to the selection

· Map along X axis.  If the texture is left to right inverted, select the GIZMO level, use the ROTATE operator in the main bar, display the coordinate box and rotate locally (WORLD OFFSET) around Z by 180° (right column).  The GIZMO will rotate by 180° around the vertical (Z)  axis inverting left and right.

Render and check that all faces are covered correctly by the texture.  The junction between left and right should not be visible if you made an exact mirror of the side texture., and did not alter the borders.

 If you omit some face, redo the whole mapping operation (selection, assign material and mapping).

Optionally, for some aircraft, you may make an additional texture and mapping pass for the nose (or tail). You may even use a front projection.    Remember to do it after texturing the whole body so you won’t see the seams.

Do the same for Tail part.  Either you included it in the body texture or you do it as a separate pass.  If you want to include the tail, you have to ATTACH the tail to the body . You can’t texture 2 objects at the same time in MAX.  Observe that we texture the tail before cutting the rudder, to get a seamless aspect.

PAINTING a TEXTURE

To paint a texture from scratch, we are using all previous steps in a different order.

1.7 Make a blueprint

We have first to compute the size of the body, as we have no picture to start from. It is best to make the tail separate so as to estimate correctly the size of each parts.

As we arbitrarily decide to have a wide of 1200, we just need to have an idea of the height ratio to compute this height.   Thus use a picture, a 3D view or the plane specifications and compute this height.  If none is available then use the dimensions given by the MAPPING operator.

Once we have the size, we build a blueprint like above

· Select one side of the body

· Map this side on a planar projection

· Generate the blueprint

· Paint the blueprint in 
Photoshop

Assign and render.  We don’t have a trial and error phase because the blueprint and the texture are the same.

1.8 Other parts

We may have other parts to texture, for which we don’t have any size or any picture.

Observe that when you activate the MAPPING operator, after the virtual texture fits the selection, MAX give you the size of the GIZMO.    The best way is to define a bitmap size proportional to those dimensions.

Say that the GIZMO is 3 by 5 feet, then design a bitmap of  90 of 150 pixels for instance.

1.9 Texture size

A last section about the relative size of textures.  

There will be a loss of resolution when the textures are exported to FLY!.  This is due to the cramming process. All textures will be crammed into one bitmap 1024*1024.  FLY editor will reduce texture proportionally to their relative size.   Thus it is important that you define the texture size in a coherent way.   

· Try to conserve proportions for the large textures like body and wing

· Increase the proportions for small detail that you want to display in FLY!

· For heavy aircraft (long body) split the texturing process in two.  As we generally use a texture length over 1024, it may be reduced by a large factor in the FLY! editor.  By cutting each side texture in 2 parts, we help  the FLY! editor to conserve original size:  Save a copy of the right and left texture as original and split them in two along a vertical section of the model.  Use the blueprint to  select this section.   Then make a 2 pass mapping for each side.
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END of BOOK 3
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