Making of

Nissan “Xanavi” Nismo GT-R R34 Touring Car

Please note that | don't write a step by step tutorial. | write down tips, techniques and show some progresses. With
understanding the proceeding you should be able to create your own vehicle like this one.
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1.0 preparations:

1.1 - looking for references (general tips)

Before | do anything | try to get as many references as possible. There are many ways to get
them. The easiest way is to use a search machine like GOOGLE to browse the world wide web
for photos or even the 3d work from other artists. But | would not bank on a 3d work only. The
more people use other 3d works as modeling reference the more errors you get in your car shape
or details get lost. When looking for images be sure not to use only one or two images from the
front and the back. When modeling details you will be glad to have as many close ups as
possible. Another advantage of more images of one view is the different lighting which
accentuates slightly shapes of the body which you don’t see on an image with the same view but
another sun direction.

My second favorite sources are real objects. | own a digital reflex camera which | purchased for
taking reference photos only. If you model a car which parks in front of your apartment don’t
hesitate to take as many photos as possible. As you can imagine | was not able to go to a photo
shooting with the Skyline. That's why | often use a third possibility to get references. | made the
experience that it's much easier if you have something real to touch and rotate while modeling.
So | buy some model kits or die cast models for almost each car project. Costs money of course
but such a model can be more helpful than 1000 of small images. Below you can see two images
of some of my references for this project.



Now | have a lot of references but no possibility to start because | need so-called blueprints to
define the car shape. Fortunately | purchased a model kit with a construction manual where |
could find the needed prints. | scanned the page and the including decal sheet as well.

1.2 - preparing the blueprints

Before | can use the blueprint | have to create single images of the different views in Photoshop.
After | cropped the scanned blueprints into front, back, left and top views | created a simple mesh
with the projected textures in 3ds Max. To be sure that | don’t deform the images | create a box in
same dimensions like the images. Pixel = units.



2.0 modeling technique

2.1 - poly by poly modeling

Create an object with a base shape. Select some edges and move them with pressed Shift button
(3ds Max). Now you can add more edges to the new polygons to refine the mesh and add more
detail. | attached an image to show how poly by poly modeling works.



2.2 - low poly to med poly

My goal for this car was to create a game capable model which looks like a detailed high poly car.
To reach this goal | have to use another technique which will be used for real high poly models.
The trick is to use the properties of smoothing groups. Not only to smooth the hood or the roof but
also the rounded edges from the body parts.

Below you can see the red reference object. This | want to get as game object. So | create a box
and define the base shape with the one rounded edge. Now | must apply one smoothing group to
this object. This helps you to create the small rounded edges. | add parallel edges to the shape
defining edges. Rotate the object and look at the highlight until it matches to the reference object.
On huge surfaces you can simply bevel the surface with height to 0. The closer the edges are the
sharper the edges look.

There is still an important point. The corners. The corners have to be modeled as shown on the
next image.



3.0 modeling the car

3.1 - the beginning

It's very important to define and keep the shape of all single objects like doors, hood, lights etc.
I’'m going to model all those elements as single meshes but | must attach them to get one mesh. |
start with a simple object like the headlights. First | model the base shape and add the details
later.

Now I'm going to add the surrounding parts. | continue with the hood.



The next element is the fender.

And last but not least the front bumper. All body parts of the front of the car are complete. Now
I’m going to add details before | separate the individual parts.



| have added three kinds of detail. First | refined the mesh structure to get a smoother surface. To
test the smoothness | use a DX9 material with reflection map because there you can see dents
and other bumpy areas much better. Sometimes | must add some apparently useless edges just
to change the movement of the reflection and highlights but often it's enough just to turn the
“invisible” edges.

The second detail I've added is the detail in the geometry like air intakes and headlight structures.
In the end | used the above mentioned technique to chamfer the edges without using the chamfer
function (important). Below you can see a close up of the air intakes on the hood. It takes some
time to add these edges but it's worth the effort | think. If you take a look at the blue circle in the
right bottom corner you can see that the edges flow together into one vertex. This vertex is the
connection to the huge smooth surface. If you cut something into a curved area the corners of
these elements must be as simple as possible. Otherwise you get additional invisible edges
which break the smooth surface. View the example after this image.



It's hard to see it on a still image but you can see the distortion in the reflected clouds.

Next you can see a close up of the headlight. The thick black markings are the outlines of the
individual elements. | select all these edges for the next step. Normally | can just use the loop
function but | have too many triangles which break the edge flow. So | have to select most of

them manually.



When | have selected all edges | chamfer them with a value of 1.5. This value depends on the
scale of the model. So you have to figure out which value fits best at your own model. | do this
step because | want to create round edges between the different parts. If you detach all elements
first it's much harder to create these edges.

But before | can continue | have to look for some triangles which accrue when | chamfer edges
where 2 other edges get together on one side. | just collapse the vertices. When the distance
between the two vertices is too big | use target weld to put them together. In this case | would
weld the upper to the lower vertex. Just to keep a clean edge flow ;).



When it's done, | can select all small edges within the new faces via ring select. | connect them
with one edge loop and chamfer them again with 1/3 (0.5) of the first chamfer value (1.5). Now all
polygons of the middle stripe have to be selected und extruded (local normal) with the chamfer
value 1.5.

| don't deselect the extruded polygons but give them a new material ID. Later | have to select
these faces again.



If you remember | told you how all corners must look. It's time to cut some edges again. The
corners must look as shown on the next image. It doesn’t matter if | don’'t cut exactly parallel
edges. This step must be done for all of these corners, of course.

The ends of the gaps look a bit weird. This is a result of the extruding.



| delete the disturbing polygons and create a new one so that | get this result.

The last step to finish section 3.1. In the polygon subselection menu | select the extruded faces
via the new material ID. These polygons can be detached now. Applied with a black material and
a reapplied smoothing group on all body parts | get this result. You can clearly see the round
edges and the difference in sharpness of them. It looks still angled but in the game the camera is
not very often as close to the player as you can see on the image.



Another tip to get a high poly look on low poly models. Try to use more polygons on edges and
other hard elements and reduce them to the middle of the object. With this technique you get a lot

of triangles in your mesh but this doesn’'t matter if the mesh looks good. Works fine to get
incredible ingame results. Here's in an example.



3.2 - finishing the model

The section 3.1 describes the technique | used to model the entire car. So it's not necessary to
explain the steps for the other parts again. Below you see some renderings of the final model.
The cockpit wasn’t created in same level of detail like the exterior. The textured cockpit will be
pretty dark and you won't see so much detail. Altogether the car has around 55.000 triangles.



4.0 texturing the car

4.1 unwrap UVW

This is a pretty complex part because | use an ambient occlusion map as base texture. That
means that really each polygon has to be unwrapped with its own texture space. | could mirror
some parts but the Xanavi livery has decals everywhere which cannot be mirrored so everything
has to be unwrapped. Unfortunately it results an UVW layout like this. It's a 20482 map. | used
planar mapping for the front, left, back, right and top. The rest was unwrapped manually via
“stitch selected”.



The cockpit got a separate map because you can switch between different car parts in the game
rFactor. The cockpit is one of them. If | would pack the cockpit into the body map | had to load 2
20482 maps when switching the cockpit texture or model. Now the car has only one 20482 map
for the body and a separate 1024x512 map for the interior.

| get problems in rFcator when | use normalmaps on a quartered wheel texture. So | had to
unwrap the entire wheel. In the middle of the right tire element | put a face with a motion blur
texture. So the space is not unused.

There are a lot of other maps like the calipers, brake discs etc. But | think it's not necessary to
show them all. How you create or separate your meshes also depends from the engine you work
for. So play around with some testmodels before



4.2 opening Photoshop

After I've rendered the ambient occlusion map | could load Photoshop to start the texture job. The
texturing wasn't that hard because most of the details were decals. At this point a brand website
was really helpful, also my scanned decal sheet. | could not find all logos on the site so |
vectorized the missing ones from the decal sheet. The most difficult part was the Xanavi pattern,
a lot of small red, grey and silver stripes which were spread over the map. But they had to fit
together anyhow. For the pattern | used the blueprints as background. I've drawn paths to create
the pattern.



The specularmap was easy to create. All decals, patterns etc have been created and | could
easily select them with holding the CTRL and Shift button and clicking on the relative layers. The
car paint has two effects. The “red pearl” and “silver metallic”. It is not possible to create both of
them with separate highlight. | can use a sharp highlight for the red paint or a very diffuse
highlight for the metal effect. Because the silver metallic is much better to see | created a
specularlight with very low glossy. This has en effect to the red paint of course, so | reduced the
shine in the specularmap. The metallic part is simply white.

The normalmap is empty except some small elements like the nismo text on the back and some
screws and rivets. In principle a waste of texture memory but | own a quite fast computer and |
indulge in this luxury ",



To handle all maps in Photoshop easily | created different work folders for the diffuse, normal,
specular, glossy and reflectionmap. Not all these map are used in the game. | created some for
3ds Max only.



The car has been textured and is ready to use ingame. | set up the shader and imported the
model into rFactor. Here are some examples.



| hope | could give you a helpful insight in my work flow. | know that there are many ways to do
something in 3ds Max so if you have suggestions for improvements or questions don’t hesitate to
ask in the forum on www.game-artist.net or contact me at stardate53689@gmx.net.
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