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1. Introduction

In this tutorial | will try to explain some techniques and
show you how to bake and create normal maps, which
become very popular in this days, specially in game
industry.

Software that | will use :

- Zbrush 2 — for baking normal maps from high poly
models. Currently ver 3.1 of Zbrush is available, but the
baking techniques are the same as in the ver 2.0.

For baking normal maps | will use a ZMAPPER plugin,
which you can download for free from pixologic website

- 3D studio max — this program | will use for modeling low
poly models and UVW mapping. To do this you can use
program whatever you want, because for baking purpose
we will export the model to obj format.

- Photoshop CS2 — | will use it for creating normal maps
and editing baked maps.

2. What are normal maps, and what
are their for?

The purpose of normal maps is to create an illusion of
more complex geometry than it really is. Normal mapping
doesn’t affect the geometry of the low poly model, like the
displacement maps do. So if our low poly model is very
simple and edgy, the normal map will not change it.
Below you see a comparison of high poly model and a
simple plane with normal map.

This simple example shows how normal maps works.

Now lets take a look on the normal map itself.

The whole effect of normal maps lies in their RGB chan-
nels, specially in R and G channel, often define as X and
Y in baking parameters. If the normal map doesn’t look
like it should be, when displayed in 3dsmax or other 3d
rendering (or real time) engines, the problem is in wrong
interpretation of R and G channels by the engine. Some-
times you need to swap X and Y channel before baking
the map (you can also do this after baking in photoshop )
or invert the X or Y channel.

For baking normal maps we will use ZMapper, a free
Zbrush plugin which have a lot of presets that will choose
the right parameters for us.

3. Tips for a good start

Before we started to create a high poly models with a lot
of details, it is a good idea to do some planning ahead for
our model. For example: if there will be some larger ele-
ments, like big pockets, large muscles or larger material
wrinkles, we will get better results by adding some poly-
gons in our low poly model, because like | said before,
the normal map will not change our low poly geometry,
and in some camera, angles things, like large muscles or
big pockets, will look very flat.

That's why it's better to plan ahead before we started to
sculpt our high poly model.

The best solution in this case seams to be a detailed
concept art, or at least a simple sketch.

Below you can see an example of low poly model, which
is a very simple geometry, but have some high poly geo-
metry characteristics.

Low poly model

High poly model Low poly model

with normal map
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We need also to remember that the best normal map

is nothing without a good color map. That’'s why normal
maps should be a nice addition to a color map, but not
otherwise. The best effect we will achieve by perfect mat-
ching color, normal and specular map.

Low poly geometry — things we must keep in mind

During creating low poly models, we often try to use as
less triangles as possible, and we are simplifying some
elements such as ears, horns, teeth etc. by using separa-
te elements. Such lack of ,cohesion” of the models leads
to numerous errors when burning the normal maps. So
it's better to use more triangles, here and there, than later
try to correct the normal maps in photoshop. Below you
can see how the simplified geometry influence the normal
map. Both normal maps are baked from the same high
poly model using ZMapper (Zbrush plugin) and projection
method.
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A small baking errors we can eventually hide under the
color map. However with larger elements it could be
difficult to hide.

There could be more of problematic places in our low
poly models. For example - hands - tight places between
the fingers. We can avoid it by spreading out the fingers a
little bit, before exporting into Zbrush.

Other problematic places : all kind of sharp ended cones
or polygon spikes.
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During sculpting high poly models we have to avoid
creating deformation and details that are perpendicular to
the models surface, like it is shown on the screen below.
During displaying normal map we see dark spots at pla-
ces, where the high geometry details are perpendicular to
the surface. On normal map those places are red or dark
blue.

normal map

Preparing models for export

Here are some tips how to prepare our mesh, before we
start to export it into Zbrush.

In case of low poly models, where every triangle counts,
it is often that in some spots the mesh is dense and
regular, and in other the mesh contains large polygons
in a form of rectangles or triangles. The general principle
is that the mesh should be as regular as possible, and
should contain (as far as possible) only quads.

Here, as well, we need to do some planning ahead. So-
metimes we need to add more details in some spots, so
there is no need to dense the mesh everywhere.
Nowadays, in the time of next generation hardware, we
often can spare some extra triangles for our low poly
models, so the mesh is regular for itself.

Even when our model is regular and contain mostly qu-
ads, after exporting to Zbrush and dividing (DIVIDE) the

geometry several time, model can loose it's broad outline.

www.newdawn-game.com a

high poly mdoel

We can correct this by reshaping the model in Zbrush, or
use the tessellate modifier in 3dsmax before exporting
the model. This modifier will not break our uvw mapping,
and will divide the polygons in such a way, that after di-
viding it again in Zbrush, the model will keep it's low poly
shape.

www.newdawn-game.com ﬁ‘

Here are some tessellate modifier parameters that I've
used.

Another way to achieve this, is
to turn off subdivide smoother
option when dividing the mesh
to the second level of subdivi-
sion, and then turning it back
when dividing it again to the
third level.

= : m
- pirg |

® Deformation

uniey %% 2] After this operation we must
[Mireor %] to smooth a little bit the entire
model, by using smooth in the
deformation options.

Offset 22

Rotate — =

Size o e e

Bend . =

SBend . =

Skeaw o 22

55kew . =

RFlatten __ =

Flatten ] £

SFlatten _ L

Twist . =

Taper — =

Squesze _ Ller e

Moise e BT e

Smooth e

Inflat e

Spherize BT o

Grawity

Perspective
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4. Importing and exporting models.

W w w .

At this point we will concentrate with what parameter, and
in what kind of format we will export our low poly models.
Before we export our model we have to remember some

things:

- convert the model to editable poly or just collapse the
modifier stack( some of the modifiers can damage our
mapping when exporting with them).

- Reset the xform, especially if we had scaled or mir-
rored model. Resetting the xform can flip the model’s
normal, but you can use the normal modifier to flip it back
and collapse the stack again.

- Mapping — in case of Zbrush we do not need to unwrap
the model before export, because we can do this anyti-
me, by exporting the low poly model back to 3dsmax or
any other 3D software, even after finishing the high poly
sculpting.

If we do a mapping before export, it's good to remember
a few things:keep all the unwrap elements and vertices in
the main mapping area.

If we do not keep all the elements in main mapping area,
when baking the normal map using ZMapper, we will see
the fallowing massage:

Multiple (#3) UV-Regions detected.
Follow the steps below in order to normal-map a mesh with multiple UV-Regions.
1. Draw your mesh in the canvas and enter EDIT mode.
u ™
- |
- 2. In the Tool palette, Polygoups submenu, click "Uv Groups'.
=

In the top shelf, turn on 'Frame’.

3. Press CTRL+SHIFT keys and then left mouse click on the polygroup to show
the part of the mesh corresponding to that UV-Region.

4. Launch ZMapper and generate a nermal map for the visible part of the mesh.
-

;‘.ﬁﬂ ;‘E Export the newly generated normal map from the Texture palette.

5. Press CTRL+SHIFT keys and then left mouse click outside of the mesh to view
the entire mesh.

Repeat steps 2 through 5 for the other UV-Regions of the mesh,

The reason of this messages are small mapping errors.

EVERMOTIO
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Sometimes we do a first part of high poly model in other
software than Zbrush, and then we add some details in
zbrush and bake our normal map using projection, so
the high poly model do not need to be unwrapped. If we
try to run ZMapper it is possible that we receive the same
massage as above. The easiest way to deal with this
problem is to use automated mapping in Zbrush (AUV ti-
les or GUV tiles), which you can find in TOOL>>Texture.

® Texture
Colorize Grd |
(ov Checkc |
uve  fluve
uvs |

AU¥VRatio 1
Hrepeat1l Mrepeatl

Adi | Adiv

FSBorder 4 [ TE1 N

Putting some unwrap elements outside the main
mapping area have it purpose as well. During creating
complex models for high resolution renders, the resolu-
tion of our normal map could be to low, even if we are
using 4096x4096 map size.

Below you can see mapping that allows us to bake 3
different maps for the same model, each with maximum
resolution of 4096x4096 (or 8000x8000 in Zbrush 3).

IR
e

After importing our model to Zbrush go to TOOL>>Poly-
groups and turn on UV GROUPS

® Polygroups

The result of his operation you

can see below — the model has
been divided into groups, consi-
derate our untypical mapping.

Group ¥isible
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Before we start to bake the normal map we need to
choose one of the groups (Ctrl+Shift+left click on desired
group), even if we will not do this, ZBrush will reminds us,
by displaying the massage that was shown above (multi-
ple UV regions detected).

After baking the map for one group, we do the same for
others. At the end we will get three different normal maps
(up to 8000x8000 for each one) for one model.

We can bake more than three maps for each model if we
need to.

Now lets get to the proper export and import format.

In case of Zbrush, there are two formats for importing the
model that we can use: .obj and .dxf format, but in practi-
ce we will only use .obj format, because the dxf format do
not have mapping coordinates. Obj format is a very popu-
lar and universal format, so most of current 3D software
have the option to export models into this format.Take a
look at the export parameters from autodesk 3ds max :

EVERMOTIO
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Group and M aterial

E’ Preferences -5

®» Config

@ Interface

®» Icolors

® Picker

» Mem

» Marker

» Escript

#® Importexport
iFlipx iFlipz
eFlipX eFlipz
Unify Scale 8
MormalMapFlipx
NormaldMapFlipY
NormalMapFlip2
NormalMapFlipXyY
NormalMapFlipWert

Export parameters for 3ds max Import parameters for Zbrush
The other very important thing is the proper model import
into Zbrush (screen that is shown above). This time we
need to setup the parameters only once and save the
configuration (In case of Zbrush 3 there is no UNIFY
SCALE parameter).

Sometimes imported models have flipped faces normals,
in this case go to TOOL>>Display properties and click flip.

# Display Properties
DSmooth 0 DRes

Double (TN

We will also need to import the models into 3ds max
from Zbrush. See the parameters below :

£ multiple

I~ Group

Cancel

If we want to import a high polygon model, it is recom-
mended to choose from import option multiple and select
groups from the list. Those groups are the same as
polygroups in ZBrush. The reason for doing this is that
3dsmax can better handle multiple models with less poly-
gons, than one model with many polygons.
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5. Baking maps from high polygon
models.

a) standard baking

By standard, | mean baking from a high poly model which
was entirely done in ZBrush (except the low poly model)
and have non symmetrical mapping.

STEP 1.

The low poly model was imported to zbrush witho-
ut mapping coordinates, and then was divided and
sculpted to a high poly model.

We go down with subdivision levels TOOL>>geometry:

# Geometry # Geometry b "
SDivs  _ 55t SDiv 1 cage 50 hp ‘
I )
} },
e -
— Tl Tl 0
Fer ol vl o el c-ello v ¥t

o lp i “
ge Loop
2) )

Crisp
Edge Loop

STEP 2.

We export the low poly model (without mapping coordina-
tes) to a obj file, and then we import it to 3dsmax (or any
other 3d program) to do the unwrapping. We can map
the model or even change it's geometry, but we can not
change the amount of vertices, or change the vertex
IDs by adding the symmetry modifier for example.
When the mapping is done, we export our model to an
obj file format again.

STEP 3.

Having our model in ZBrush still in EDIT MODE, at the
lowest subdivision level, we import the mapped low poly
model. Then we can check the UV mapping by using the
UV Check option in TOOL>>Texture.

Zbrush will crate a test texture, so we can see all the

UV elements and possible mapping errors(overlapping)
shown in red.

e e

ﬁ www.newdawn-game.com
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STEP 4.

We choose the resolu-
tion of normal map that
we are going to bake

!

@ m Transparent

(2048x2048 by default).

To choose the resolution

we go tO TEXTURE>> Width 224 HEightLﬂZq-

width and hight and then CEDEN (TN

click NEW.
cd | cropandFill

STEP 5.

Baking normal map

Start the ZMapper plugin.
Before we start to bake our map, | will shortly discuss the
ZMapper parameters.

FEEEN] el Light Em Facaled m Morph B0 Marph UV PolyFrame 5
[0 ] opaese [T Spm  [Rmdmsler]  Fresee Al Targel  Tonframe  Disp

e T — e W Diffess teasity Merph Spasd e

& Preview High Ressbution Level

Iltn:l.mc [ Raytrace |

SeU sy frete Mormamap
_Cavity Blur

Wermal & Cavily Map
TS A Shars A8 o
Fiip Red Channel  [ITTTTT LTI Switch Red And Grees Channels
Iafiat Hires Mesh etais Inflat Bumpmap Detaits Cavity Coverage
Sharpen Hires Mesh Detads

Sharpen Bumpmap Uetails Cavity Intansity Rt VIt

Open/Save configuration — Like | said before, ZMapper
offers us a lot of presets for different kind of 3d programs.
In case of settings for 3ds max ver 7, the baked maps will
not display properly in 3dsmax 8 and 9, therefore | have
attached a download link to my own 3ds max settings.

Pulpat

ZMapperCustomConfid

Pliki typa: Zh zpper np] A

Seam overpaint — this parameter decided how much the
borders of the uv elements are interpolated.

Small amount of seam overpaint

High amount of seam overpaint
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Inflat Hires Mesh details — this parameter decide how
much the details will be inflated — if the value is set to
high it could lead to bake errors.

Sharpen Hires Mesh details — this parameter decide
how much the details will be sharpen — very useful in a
case of low resolution normal maps.

Inflat/Sharpen Bumpmaps details — Zbrush offers the
possibility to connecting our normal map with a bump
map while baking it. With this parameter you can either
sharpen or inflate the bump map detail.

How to create those king of connected normal map | will
describe latter.

Interpolate/Raytrace — it is the way how the normal map
is generated, interpolate is faster but the quality is much
lower than in the case of raytrace, but raytrace is much
slower. Those options are useful when we are testing so-
mething and we do not want to loose too much time for
it. We can also use Render RGN option (render region)
- it allows us to generate normal map, only in a small
regions that we choose.

Create normal map - it starts the normal maps baking
process.

Other settings in expert pass 1 and 2 we will pass over,
because the presets that we use will setup all those para-
meters for us.

But we will take a look on one more parameters in MISC
section — Raycasting Max Scan Distance.

Sometimes after baking normal map we will get the result
as shown below:

S *‘g’

iﬁ www.newdawn-game.com

ZMAPPER gy Tralorm [y Marph Modes Wires  Seresn Disglay o

S ocn viwt [TITTICY rocetes EECSTIT Morph 30 Morph iV Feiytrams  Smapshet | Object spic MMap S Y seams

GSNED [T scie £ e BRMG e Mt Tuost Tairon Oitose GESTIEITIITC s
k. Save

7 Warmats 4 Taspants 7 Tewturs
0 Preview High Reselutivn Level

It's because the high poly deformation is so different from
the low poly geometry, that the automatic projection can
not handle it — the Raycasting Max Scan Distance para-
meter is set to low. So we need to change the value of it
a little bit, till we get the desired result.

&) EVERMOTION
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After we have baked the map, hit esca-
. pe and leave the ZMapper. Our normal
map is shown in the TEXTURE slot.

Materialw

Connecting the normal map with bump map, using
the ZMapper plugin.

Before we turn on ZMapper, we must import (or load) our
bump map as an alpha map (bump map must be an RGB
map).To see our alpha map as a bump map we must go
to TOOL>>Displacment and enter the desired value in
the intensity slot. We must also create a blank texture to
see the bump map in viewport.

The intensity value should be something around 0.005, or
a little bit higher, if we want. In screen above, the model
is shown in his highest subdivision level to better see the
bump map effect. Now we can set the subdivision level

to minimum and turn on ZMapper. Below you can see the
result of connecting the normal map with bump map.

ﬁ Www.newd awn—gaﬂ.com
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6. Baking maps from high polygon
models using projection.

Baking normal maps using projection is useful when the
part of high poly model was made in other program than
the ZBrush, like it is shown in the example bellow.

In this case, the low poly and the high poly model was
done in 3ds max

' . — ! ‘Bw-—f;}
e |
Model Lp < Model Fp

STEP 1.

We export our high poly model to a obj file, and then
import it to ZBrush,where we can add the amount of
polygons and sculpt it a little bit more.

Our exported high poly model must not be mapped to
bake a normal map from it.

STEP 2.

If we have divided the model (DIVIDE) after importing the
model, then we must go down with subdivision levels to
minimum and turn on the ZMapper.

Capture Current Mesh

Ermats Projecied Hormaep | 07T Favor Oul 0] invert [T Svhers
Ruluase Caplured Mesh EXTE ravorn WTTTW Plne X Flase¥  PlaneZ

We choose projection and then click CAPTURE CUR-
RENT MESH.
We leave the ZMapper by hitting the esc key.

STEP 3.

Turn off EDIT MODE and then import our low polygon
model.

It is necessary to change the tool to anything that is not
polymesh, and clean the canvas by hitting ctrl+n. This
time low polygon model must have mapping coordinates
before we export it to obj format from 3ds max or any
other 3d software.

) EVERMOTION
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STEP 4.
Normal map baking

After importing low poly model we must go to EDIT
MODE. We chose the resolution of our normal map (TE-
TXURE >>width and height then click NEW), then turn on
ZMapper.

model low poly with normal map

mm—'r-“ o

5&-—-—

‘r"in'f

perfectly fitted models

ZMarren Transiar m Mesh Marph Mades Wires Screes
SR Locu Light [TTTTNCY Faceted m»ap 30 Merph UV PelyFrame  Smapshat | Object spec

rl“-_ﬁﬁ _ Scale £ Gpin [Reswsier Target  Tanframe Dispess 2 Tangeat spa
Move W Diffuss lntensity

seams

- Nupn Ew- d vy MarmiTame  Save

' Mormals 4 Tangents 7
B Praview Migh Resstution Lavel

.............

Raycasting Max Sein Distaace
Craste Propcted Rormaibie | CoSTTTTY faver Out CIAET) meert [T Sebere
EEITN ravern [T Flane ¥ Flane ¥ Plane 2

Cylinder X Cylinder ¥ Cylinder

Caplurs Currest Mash

Fabesse Caplured Marh

If the export parameters are set like in point 4, and the
model have the same orientation of pivot points, both mo-
dels should perfectly fit one on the other. If not, we must
correct the pivot point of one of the model in 3dsmax, and
then repeat step 3.

Next we open desired settings (open configuration) and
click Create Projected NormalMap. After the map is
baked we leave the ZMapper by hitting escape and the
normal map will be displayed in the texture slot.

7. Baking normal maps with symme-
trical mapping coordinates.

To save a texture space, it is good to use symmetry map-
ping, but some graphic engines do not display normal
maps properly with those king of mapping.

In this section | will show you how to bake normal maps
with symmetry mapping on our low poly model.

First, a few words about what we understand with com-
plete and partially symmetry mapping.

Symmetry mapping is complete when we have 100%

symmetrical model, which can have fully symmetrical
mapping like the model below:

‘!"!
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Symmetrical mapping is partially when the model is not STEP 3.

fully symmetrical, or it is, but we doesn’t want to have
symmetrical texture on the entire model. Like on the

Baking Normal Map
Here the we do like in point 5a — we choose the proper

screen below — symmetrical mapping on the torso doesn’t settings and then we generate the normal map.

look so good, so the symmetrical mapping is only on
hands and partially on the legs.

Q- f

T

ZMAPPER ., p Transfarm Wiras tcress
_«ummsw mww Marph UY Patylrams tasprhat | Object space NMap UV sesme
DN EETTTTN Scile £ e [WAGRRIRE]  Freace A Targel  Tasfrime  Gisers EPTCTOETTLTIN 6 Grous
Backersund pongecsign Move w | Diffuse intensity Murph Speed  mormirims  Save 3 Mermals 4 Tangeats 7 Taxturs
Wormil & Cavity Map.  Projection Ly Dupart Pass & s
"L"‘:‘ RS .__...5_"‘.'."_."'!.'."_"._.._. Sgaeies  mterpolate [T
Flip Red Channl Swilch Red And Groen Channels  Subdivie Smaath Hermals
Inflal Hires Mhlﬂa?v@mv Inflat g Details PoiiBung  Cavily Ceverage Cavily Blur

Sharpan Hir ez Mesh Betails wen Bumpmag Drlails g Carity Intensity [ Creats Cavigag |

In case of model with symmetrical mapping, we can use

either standard normal map baking or use projection
- standard normal map baking.

STEP 1.

Baking normal map by using projection.

In this case | will use the model from previous point, but
the projection mapping we will do on the model with less

The process of preparing a model for normal map baking polygons, than the previous one.
is the same as in point 5a, till step three. But when chec-

king mapping coordinates by using UV check, symme-

trical uv elements will be shown in red. It's ok this time,
because in case of symmetry mapping the UV elements

are overlapped.

This model is partially symmetrical (only the torso has
symmetry mapping).

of the torso, and then we
turn on ZMapper.

STEP 1.

First we open or # Geometry

import the high :

polygon model into _
ZBrush. In case of 1 SDiw Cage

imported high poly
models which don't
have subdivision

levels, we can use
RECONSTRUCT m
SUBDIVISON

function. If the REF.t Suw

STEP 2. imported model

Next we hide the part of contains more then E"'E""
model which has symmetry 250 thousand poly-

mapping — in this case half gons, the ZMaper

wil not run and we
must use RECON-
m Creaselwl _

STRUCT SUBDI-

VISON. Untrease |
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STEP 2.

While in EDIT MODE turn on ZMapper, and like in point
5a step 2, we go to projection and click capture current
mesh. We leave ZMapper (ESC).

Even that the low poly model will have symmetrical

mapping, we do not hide any part of high poly model.

o
o s

g WWW. newdawn-game com

EMapRER [, remtors Morph Moses Wires  Sereen

R <o Lioht [[ITICY  Faceted m"""‘" Morph UY Palyframe  Sasprhot | Dbjecl spaeie HMap 5 UV nesms
R METTTM Sesle ¢ Spin (Recester]  Freece Al Target  TaaFrame  Dispese 2 Tasqest space MMap (XCTTIN

Bachiromd pomiurtin Meve W DUNUeltamsily  MarphGpesd  pcsrame  Save 3 Mermads 4 Tangents 7 Tanturs
SGave Configeration | Opan Configuration 01 Praview Wigh Rescbation Level

Mermal & Cavity Map Frajection Expert Fass 1 Expert Pass Z e

mmto o mma o .

STEP 3.

After leaving ZMapper, turn off EDIT MODE, switch to
non polymesh tool, and import the low poly model with
symmetrical mapping on it.

Next we hide one part of the model , like in previous point

(step 2), and then turn on the ZMapper again.

2

STEP 4.
Baking Normal Map

Now we hit Create Projected NormalMap and wait till its
done.

www.newdawn-game.com
EMAPPER g, p Transform Mash Morph Modes Wiras Screan
S Lecal Light [TTTONCY Faceted [EETTITNN Morps 30 Morph UV Pelyframe  Snapshet | Object spece AMap S UV seams:
AN TN Sl b e (Recssler]  freece AtTargel  Tesframe  Dispese GETTETIELLTTY G Greens

SNMCIS minsarie Move w PSS MM memirice  Saa  dMecms 4 Tapenls 7 Todes
Save Cenfiguration | | Open Configur ation B Praviaw High Kesohution Lavel
Mormal & Cavity Mip Frajection Lxpart Pass | Expart P

=== e
_m‘"“mm e
Showtap  Faver n [TTICHN Plawe 2 Flane ¥ Flane 2
Falinden ¥ Folinden V¥ Foiader 7

8. Correcting and detailing normal
maps.

normal map generated from high poly mesh background filled with neutral color (RGB 128,128,255)

bump map created from color map

baking errors

Corrected baking errors.
(overpainted with neutral color RGB128,128,255)

a www.newd awn-game.com
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Even our normal maps are well done in many cases,

and low polygon models are good prepared, sometimes
on baked normal maps we can see small baking errors

in a form of red spots. In those cases the best way to
deal with those errors is photoshop correcting. Below |
have shown step by step how to repair our normal maps.
Beside the error correction we can add some nice details
to the normal map. To achieve this | will use a free Nvidia
plugin which can make a normal map from any RGB map.

W w w .

9. Hand made normal maps in photo-
shop.

Sometimes we want to add so small details on the normal
map, that sculpting it in Zbrush could take to long. In this
case the photoshop and Nvidia normal map plugin will do
the trick. How we can use this Nvidia plugn | will show by
making fine ornaments on the cloth. First and very impor-
tant thing is the proper UV mapping.

In case of small ornaments every deformation of UV map
can be seen.

Vacth
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Next step is creating the pattern, by hand or by compo-
sing it from partially finished patterns. We can also use
Zbrush and his texturing tools for making the patterns.
Using Zbrush wil also help us if the UV mapping is not
too good.

But in this case | will use only photoshop, and in most
cases | do or use Zbrush only for seams correction.
Below you can see finished mask, which will help us to
create normal map, specular and even color map.

gt
ATEE TN

0

e

ki3

EVERMOTIO

EVERMOTION.DRTG

The look of normal map hardly depends on the look of
our mask. | recommend to do some experimentation with
the color of pattern elements to achieve the result we
want — just make a piece of pattern, convert it to normal
map and check how it looks in a shader.

Below you see two similar masks that | will use to create
one normal map. The mask on the left will bring out the
main pattern, and the mask on the right will sharpen a lit-
tle bit the edges of the main pattern and put more details
within it.

Next I've used a Nvidia normal map filter on the two
masks with a default settings, only one thing that I've
changed is the scale of the normal map deformation. In
most cases the default setting works fine.

MYIDIA Mormal Map Filter {v7.79)

Dynarnic Pre
Alpha Char

LR
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Below you see both generated normal maps.

The last thing to do is to connect two normal maps — | just
put the right map on the top of the left map using overlay
option in photoshop layers. The map on the right has
been inverted (invert CTRL+i) to achieve the right effect.
Below you see small piece of final normal map.

Using the same technique as above | have added more
details on the map, and finally connected the pattern nor-
mal map with a normal map generated in zbrush from a
high poly model (model with some cloth wrinkles).l have
also used my masks to create the color and specular
map which you can see below.

normal map color map
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10. Baking simple maps in Zbrush and
3ds max using Vray renderer.

Mostly, normal maps are used in organic modeling and
for detailing other kinds of models. We also can use
normal maps for environment texturing, such as walls,
ground etc., not only in game environments but also in
architectural visualization, by creating tiled normal maps
of bricks or stones for example.

At beginning we will bake a simple normal map from two
models which you can see below. | will use V-ray rende-
rer to bake those maps.
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First, we must choose the Vray renderer in render scene
window (F10).

Then, in render elements we click add and choose VRay-
Normals from the list.

depth map

Below you can see the comparison of normal map
without depth map (on the left) and with it (offset normal
mapping). For displaying the normal map I've used “DX
display of standard material” option in material editor. For
displaying the offset normal map I've used a free shader
from Ben Cloward site (http://www.bencloward.com/re-
sources_shaders.shtml) .Very important thing : the offset
normal mapping needs a color map to display properly.

Now go to the top view, choose the resolution of the ren-
der (512x512 for example), and hit render. Below you see
the final normal maps.

The same kind of maps (normal and depth) we can cre-
ate using Zbrush.

First step is to setup the resolution of our final map. In
document settings we must change the width and height

This technique we can also use on more complex mo- value — this time I've change it to 1024x1024 but the final
dels, baking besides the normal map also the depth resolution | want to achieve is 512x512. The reson I've
map (VrayZdepth), which we can put in alpha channel created 1024x1024 document is that | will use untypical
of a normal map to achieve more realistic look of normal aa option — antyaliased halfsize (AAHalf) which shrink’s

map’s depth.. the canvas for times.
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Width 1024
Height 1024

StoreDepthHistory

DeleteDepthHistory

Next step is to make a background for our normal map

— go to COLOR and fill in (R128,G128,B255), then in
LAYER fill the active layer (FILL).

Now create a new layer (CREATE) and put (or import) on
this layer our 3D model.

In this case the model are skulls imported from 3dsmax.
It often happens that the model partially goes through
the background (layer behind), then we must correct the
depth of the layer by changing the DISPLACE Z value by
100 for example. WARNING, by changing the depth of

the layer, EDIT MODE automatically goes off, and will not

be able to edit the tool (model) anymore.

Now all we need to do is load the roper material, which
is not in material editor, but you can load it from ZBrush
material folder (ZBrush2\Zmaterials). The name of the
material is NormalRGBMat. If for some reason the EDIT
MODE is off, we must add the material to our 3D model
by hand, using brush tool with Zadd turned off, and M
turned on, and remember to paint on the right layer.
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Our normal map is ready to use, all you need to do is just
to export it — go to DOCUMENT and EXPORT it.

Now we will create a depth map. To do this go to TOOL
and chose MRGBZGrabber from the list, and simply drag
over the canvas. We will get an alpha map with our depth
map.
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Next we do the same as previously, with maps genera-
ted on 3Dsmax — we put the depth map in normal map’s
alpha channel.

11. A few tips at the end.

a) Symmetry mapping

In some points above | had mentioned a symmetry map-
ping completely and partially.

In next few points | will show you how to do those kind of
mapping in 3dsmax.

— completely symmetrical mapping

The technique of creating symmetrical mapping is really
easy and similar on both cases.




@ EVERMOTION

W w w .

After the modeling process has been done, we remove
half of our model (if the model is entirely symmetrical of
course) (STEP 1)

Next, we unwrap our half of the model, using UNWRAP
UVW modifier (STEP2).

After the mapping is done we choose the SYMMETRY
modifier from the list with proper parameters (x, y or z),
and it's done (STEP 3). Sometimes we must correct the
symmetry point (or pivot point) and delete some vertices
which were created here and there.

- partially symmetrical mapping
In this case we only remove those parts of models where

we want to use symmetrical mapping — in model below
arms and legs (STEP 1).

Next step is to unwrap the model using UNWRAP UVW
modifier (STEP 2). Now we detach the parts, which will
have symmetrical mapping (hand and leg), and use
SYMMETRY moaodifier on it. The last thing we need to do
is to attach the hands and legs to the rest of the model
(SETEP3). Remember to set the pivot point in write place
before using Symmetry modifier.

b) Displaying real time shaders in 3dsmax viewport.
In most cases we use normal maps for low poly game
models which will be used in real time 3D game engines.
In 3dsmax we also have the possibility to display shaders
with normal maps in real time in viewport.

There are a few possibilities to display shaders with nor-
mal maps in 3dsmax viewport.
The first one is the easiest - we use standard material.

EVERMOTION.

For bump map slot we choose normal bump from the
list, then we load our normal map in the right slot. Next
we choose the kind of our normal map: tangent of object
space. Value of bump map is set by default at 30, and
when rendering this value do not affect the normal bump
effect, but when using real time shaders in viewport, this
value will affect it — so it's best to set it to 100. We can
also add some color and specular map.

To display our standard material as an DX shader we go
to DIRECT X MANAGER in material editor, and turn on
the DX DISPLAY OF STANDARD MATERIAL. To see

all the maps you also need to turn on SHOW MAP IN
VEWPORT.

UuIel wdy U see 1edi Ulle siduers I viewpuoit I1s WU use
Direct-x shader material. Just click on standard icon in
material editor and choose Direct-x shader from list.
Within the Direct-x material we can choose one of the
3dsmax’s standard shaders (FX fles) or load one of our
own shaders. In this case | will use a free shader form
Ben Cloward’s site (http://www.bencloward.com/resour-
ces_shaders.shtml). In different kind of shaders we have
different kind of maps slots. In this case we have a color
map slot and normal map in uncompressed and com-
pressed (DX5 — files in .dds format) file format. All maps
are displayed right after load.




