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Sculptor and Chisel

Complex Tool

Simple Tool
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More and more, game art is about Art

Early graphics | m

Modern graphics

Know your tools but put your energy into the art itself
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Infinite Resolution

Low Frequency as
defined by geometry

Medium Frequency
Model or Texture

High Frequency pores
and veins

Three levels of resolution are seamlessly blended to create
apparent infinite resolution
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Materials Implied by Model Construction

Uneven surface
implies an organic

material // e
&

Precise surface
< intimates machine
. made construction
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Model contains
both hard and
— soft edges

It is clear these models are comprised of

different materials
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Model Edges Vary More Than Surfaces

Soft edge

This subtle
lumpiness in the
model also
helps to define
the form

Hard edge

Similarly
smooth
surfaces

Most surfaces are generally smooth with the edges
doing much to describe form

>
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Small Detalls are Important to a Model

Height map .
paintedin . .« -
Photoshop % ¥

" Bn

Placement
bump m
model

Bump-mapped
surface

Small models details help to sell the model’s believability
and shouldn’t automatically be replaced with bump maps
<
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Original model
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Curved Surfaces Look Better

: I
A tepid This surface . S g
combination of catches rim light

diffuse and
specular \ \‘

Diffuse

his surface do |
not benefit from Ambient
rim light

Different surfaces . .. same lighting conditions

<
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Comparison of Two Similar Models

Lots of highlights and A more typical 3D crate
subtle detail IS uninteresting

e

Simple crate

No amount of texturing will make the crate on the right
look as good as the one on the left

<
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Resolution adds realism

Smoothing . Crisper,
errors more
' \ accurat

y

More resolution minimizes smoothing errors and creates
a model which responds better to light and shadow _

NVIDIA PROPRIETARY @VIDIA::




Creating a Highest Level LOD

: L l:tl-i-r:' Ej.r L i ;:?ﬁ';;' =
#] I - sy
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Subdivision is a quick way to increase

the resolution of your mesh _
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The Humble and Enigmatic Pink Marker

-
e

Xtruae:

Metaballs?

= | oft? = Booleans?

= Revolve? = Fitshape

ombination of
straight edges and curves
presents a challenge

Even the simplest objects can be too complex for
traditional methods of modeling
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Vertices, Faces, and Edges

Inest level of contra

over a polygonal model .=

Faces represent the
surface of the model

relationship of one
vertex to another
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Primitives

These Gengon allows
chamfered s, You to set the
primitives are ™ Vol number of
especially sides
handy

These standard primitives provide a great starting point for

most any model
(O)_H
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The Sphere: You Can’t Fight Perfection!

~ mathematically but a monster
it vertex by vertex!!!

Moving vertices
creates an unpleasant,
tubercular surface

Original Sphere

A sphere is not a good starting point . .. most anything you
do to a sphere will destroy its simple beauty
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The World I1s a Cylinder
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Rule of 4’s: Objects Divisible into Quarters

~around center
of object——"

i ¥

| N
f Symmetrical

by quarter

Symmetrical

Symmetrical left to right

Build from objects
front to back

that divide cleanly
Into four sections
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Non-uniform Vertex Scaling

straightening
flowlines

| These verts, scaled in Z,
become colinear.

Other verts scaled

Scaling down in a single axis minimizes differences
along that axis, eventually that distance becomes nil
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Extruding Edges

Torus is chopped and
edges are extruded to
form pipe corner

One row of edges is

— extruded and verts
welded to other side of
open model section

Extruding edges can be used to solve some tricky modeling
dilemnas such as predictably capping a hole or creating

curved section of pipe. @
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Beveling

Faces may be beveled s
independently 7S5

Beveling
scales faces
intelligently

Simple bevel Several

successive bevels  Additional bevels

Beveling is one of the most powerful polygonal
modeling tools
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Sculpting Terrain

— Bevels ar_e the fa§test
way to build detail

e

Subldivided

AT

[~

Rough detall
built with bevels

/ /!
Edges added and
verts sculpted to

form final shape

Sculpting terrain is a great way to learn the ins and o
subdivision modeling
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Mechanical vs. Organic

[ 2\ 2 y : A N
Soft and A\\'i—- S _ \\\
supple Y TN :
curves of 3 g \ \ sharp edges
organic of mechanical

modeling

modeling p [ .
— ‘ : .
- a._- ' -7 g\« E

\

Require different methods
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Mechanical vs. Organic

Mechanical

1. Build basic form at full-resolution

2. Shape and substitute parts

3. Add curvature

Organic  »

1. Build model at low-resolution

2. Subdivide to final resolution

There are two discreet types of models
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Organic Modeling Process

Step One

Build and refine a low '
resolution mesh cage /

Step Two
Use subdivision to
Increase resolution

Subdivision gives polygonal models much of the flexibility
of patches and other high-level modeling methods
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should be
smooth,
predictable,
and clean
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Reading Vertex Positions in Perspective

Orthographic Perspective
Viewport Viewport |

=g |
ik

Errant verts can be
fixed by transforming
them along the
remaining axis

in an orthographic viewport
means that only the third
axis is undefined

Understanding vertex relationships in a perspective
viewport is critical to modeling complex objects
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Moving Verts in Perspective

Y The vertex fits when it does
¥ not break the flow of '
surrounding edges ~ °
. . s
/ \f\' |
; = e S

Vert position after
transform in Y

=7 We know that this vert
“* fitsinXandZso Y

must be the problem Original vert location

If vert is aligned in X and Z planes (front view) then move
the vert in Y until it fits the flow of other verts

BVIDIA.
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Creating Different Types of Edges

Si
Ec

Double
Edges

Hard Edge

\ 9'.

Triple
Edges

No Edge

Soft
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Edge Transitions

Original

Subdivided

Width between edges
varies over surface

Varying edge distance creates more natural edges in
organic models. F
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Cutting Flowlines

Edges transformed to
create desired
contour

Start Superfluous
edges hidden

Flowlines are —
cut into mesh

Final subdivided
form

Cut flowlines across the surface of the model and use
these flowlines to sculpt form

>
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Cutting Flowlines

Pinched
flowlines
create defects
In the final
subdivded
surface

Clean Clean
arrangement subdivided
of quad faces surface

A more uniform mesh will give you cleaner and more
predictable results when subdividing

>
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Mechanical Modeling Process

Step One Both objects built from same
Create base object intermediate form

Step Two
Refine structure
and add details

Step Three
Add curvature and deform

Three step process of . ) o
PP objects into their final form

building mechanical objects

with polygons %
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Deformation Lattices

Many control
points allow for. - -
more localized |
deformations

!,
& |-' 41
., J;'(IIJ"'I F, a_f;‘r'::.r" ol i

Deformation lattices are a workhorse of any type of
polygonal modeling.
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Deformation Lattices: 2 x 2

HI: <‘  Deformed
Models

A 2x2 lattice is good for TAPERING and LINEAR deformations
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Deformation Lattices: 3 x 3

Adding concavity and

Original Model convexity

Twists and tapering with curvature

A 3 x 3 lattice can deform and add CURVATURE to a model

C}.J
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Deformation Lattices: 4 x 4

. . 4 x4 lattice can be
e . Used to square up
parts of a model

~Thick edge
Original model \
has large evenly — Thin edge

chamfered edges

A 4 x 4 lattice can deform with more precision and
the deformation can be more localized, in this case,

to some edges Qﬂ
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Still More on Deformation Lattices
Rows of ' ' ;
2D objects can be vertices can be
deformed with / transformed i
lattices i

can be transformed

A 4 x 4 lattice can deform with more precision and
the deformation can be more localized, in this case,
BVIDIA.

to some edges
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Final Result

cr - A hole that fits within a
BU|Id|ng a Hole single polygon
/

Top faces deleted.
Normals flipped

Starting Point
Simple 16-sided
cylinder

\

Top of cylinder
beveled outward

Once complete, the hole detail fits within a single
polygon and can therefore be substituted for any

polygon in your model @
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Building Up

Starting Point
A 60 degree section
of a cylinder

Final Result

Hole stitched Created by rotating

Faces removed into surface and and cloning the
fine-tuned final 60 degree

section

Many objects can be derived from stitching
together smaller sections of geometry
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Building Up: Adding Detalil

Top of cylinder S = /
beveled outward LA )

Detail can be added, the form chopped to a 60
degree section, and then rebuilt
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Building Up: Screw Example

Model angled St

Starting Point removed and
Simple 24-sided divided
cylinder P \

||
_ﬂ"' ,FJ o |' .Il_.- o ke,
L
e B
'|_ - |II |I. Ir. JI - %
| II.'-."_.;._ II":- :II". ‘ ]

i = Back edges :
T aligned Seeign
B - cloned to
\Threads built form threads
with bevels
Complex objects like screws can be built by building
up from smaller components
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Screw Contiuned

Both screws made from the
same template object

J

2.
Ry T

Edges extruded
and shaped

anm

Template -
Object

A Template Object is a near finished object which
contains the final structure of an object and can be
shaped into different final results (CZ/J
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Screw Top

Faces leveled and final
Edges screw head shaped

cut and
Sphere  beveled : n F/

guartered
24 sided sphere and cloned

A 24 sided sphere is used so that the edges of the
sphere align to the base screw object which was built

from a 24 sided cylinder @;ﬂ
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Chamfered Box Example

& Hole built for _
w interior Template Object

/ Final Space

Toaster

I

i
H

)

iy |

Object quartered
and cloned

Sequential lattic
deformations

The chamfered box is a great starting point. It has bevels
and the flat sides make the verts easy to transform
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Intersecting Objects

Booleans can be used but
stitching may offer more control

Cylinders edges squared off
and stitched to cutout in cube

Stitching object together is one method of creating
intersecting objects without using booleans

50
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Quick Modeling

The tenets of modeling for speed

= Approximate shapes

Build what’s easy (i.e. primitives with bevels)

Give every object a little bit of love

Put special care into just a few objects

Don’t be careless . . . just efficient

Streamline by avoiding costly modeling challenges that
don’t provide a substantial benefit.
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Building What’s Easy

/ f,:..,-' ifsl il i o i - - Crea:te

G T A 1] 3 -

All of these bevels were
built from existing faces
In the model

Use the faces and edges already built into a model as a
means to add quick detail
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Give Every Object a Little Bit of Love

The entire model is

comprised of
S primitives, slightly
iy modified, to create
al interest.

Lots of curves and

asymmetry

Any surface that can be easily described by the viewer
ceases to be interesting.

<
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Give Every Object a Little Bit of Love

\The very apotheosis

L xS of boring

Interior faces are angled
to catch more light

Cylindrical shape with

some curves and

asymmetrical detail '
added for interest

Subtle curves and asymmetry can make a simple object
more interesting.

<
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Special Care in a Few Objects

Claw complexity

Chest and leg given
created by using a .3_ extra complexity to

combination of N s S prevent the model
simple objects “‘-:m%“ g - from looking

simplistic

% Exterior faces

Interior faces are ::adntalsotbﬁ
angled to catch angled to catc
more light

more light

Using too many simple objects in a single model would
become uninteresting.

<
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Cinematic Texturing

Strategies and techniques for creating cinematic
guality textures

(0
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Purpose of Texture Maps

1. Enhance the resolution of the model
= Opacity maps

=  Bump and normal maps

2. Control color and value of surfaces
= Diffuse color maps

= specular, self-illumination maps, etc.

Contrasts should be managed at a scene level, model level,
and texture level

<
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Value and Color

Color theory and
value used to
balance scene

Posterized
Image
highlights
value
relationships

Value and color need to be controlled for each
model and across each scene or game level
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Defining Value in 3D; the Easy Case

Light at
glancing
angle

on surfaces

White, matte surfaces offer complete control over
surface value and color with the use of lighting
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Defining Value in 3D; Shader Problems

The objects
are visually
diconnected

~

\ Light eating shader is
wrecking the continuity
among the objects

Shaders with sharp falloffs can create disjointed scenes
since the light does not disperse far across the surface of
the objects @)-J
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Defining Value in 3D; Texture Value

The true

pattern of

the objects
- IS unclear

Missing

\ All objects receive the
same lighting but some are
barely visible

Texture value places an upper limit on how bright a surface
will be under full illumination

<
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Defining Value in 3D; Ambient Light

\ All objects receive the
same lighting but some are
barely visible

Ambient lighting helps a little but doesn’t solve the
underlying value problem

<
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Defining Value in 3D; Normalizing Darks

Objects now
visible and all
objects visually
connected

/

\ Dark objects are given a
high but dispersed specular

Normalize surfaces so that they respond more
evenly to lighting. Dark objects are given a high |
specular level with low glossiness @)J
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Defining Value in 3D; Normalizing Brights

Objects now
visible and white
objects no longer
stick out

/

Bright areas reduced in
value by applying a
different shader

Normalize bright areas by using a shader to reduce
the light on their surface

<
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Defining Value in 3D; Backgrounds

Background really makes
the objects pop

Put dark values behind bright objects and bright
values behind dark objects for maximum impact
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Defining Value in 3D; Rim Lighting

=
i
»

Rim light also emphasizes
individuality of surfaces, note
P . .

the very strong highlights on
the metal surfaces

Rim light helps to further links objects together
visually and to further separate them from the

background (cz{j
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Defining Value in 3D; Shadows

Lookin’ good

~

L
z
=
.

|

l‘.'

o

All of the disparate
— object create a single
unified shadow

Shadows help to tie all of the objects together and
show how the objects relate to their environment
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Impediments to Managing Value

= Flat or hard to light objects

= Objects blocked from light
(under or behind bigger objects)

= Situations where background values can’t be
controlled

Compensate and possibly avoid some of these situations
or you may have to resort to awful ambient lighting

<
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Manage Color on a Global Scale

= Limited Palettes
Near

= Blend or Contrast complimentary
Warm or Cool

= Avoid Endless
Grays

Complimentary
colors per object

Define a strategy for managing color combinations
per object, scene, and on a global level

RVIDIA.
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Juxtaposition of Opposites

= Busy-cam
= warm - cool
= rough - smooth
= shiny - dull

= clean - dirty

Mask used to define
distribution of opposites

Manipulating the distribution of opposing surface qualities
gives life to surfaces
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Creating Selection Masks

Library of
textures for
painting
masks

UV Mapping template

Use Layers and Layer Masks to for blending layers using
selection masks in Photoshop
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Juxtaposition of Opposites

Bumpy, shiny,
and cool —

Smooth, dull, and
warm in tone

Texture detall
mirrors patterns of
geometric detail

Blend of warm
and cool metal

r
)

Subtle or obvious contrasts can be made with the same
underlying mask

>
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Photographic Texture Sources

These patterns will make
tiling the texture difficult

The most practical way to build a large texture library
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Textures as Patterns

Original
textures
along

top row

\

D

8 Same textures
different shaders
and color '
adjustments

Textures are just color and value combinations, the
same texture can be used in many different ways
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Photographic Reference

Build your reference library continuously with anything you
find interesting
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Photographic Reference

Even random things that pass you on the road can provide
a twisted kernel of inspiration

-
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Using Art Reference

= Color combinations

= Shape combinations
= General Concepts

Lighting, etc.

Art reference is valuable far beyond a literal description of
how things look

>
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A Good Picture is Worth a Dollar!

EE AT A book with 20
- AR pictures that inspire
you is worth 20 dollars
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Draw Inspiration From the Real World

/
;/’
%

NVIDIA PROPRIETARY | QviBIAG




Personalizing Your Work

mbillicus No. 1

Curve resembles
pregnant belly

Umbillicus No. 2

Fetal position of pilot

Old saying, “The more personal you make it,
the more universal it becomes”
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Remember These

2. Give it History
3. How Does it Feel?
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Moody is a Good Thing

-
‘-.
=

‘Fun, Creepy,
and Surreal’

b

s

%

—

ST

."‘

Burke Studios » -

J-‘t
Rw:é ofghe Na " -
e . '1 ¥ \ ' !

Use mood to steer the emotional content of your art and
influence your choices in color, lighting, and textures

£
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Do Everything Well (Except this slide)

= Design

= Modeling
= Texturing
= Lighting
= Effects

You cannot fix a deficiency in one area of your work by
compensating in another area

<
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Spiders Look Evil...Even Spiders Think So

Jointed, probing
legs are creepy

Striking high-contrast color
patterns are nature’s

caution tape \
Shiny, pulpy/ fangs to know a

abdomen is black widow is
unsettling dangerous

e

\

You don’t need
to see the

Nature provides several universally understood
cues about an organism
9 <

NVIDIA PROPRIETARY % V;D I_At




First Impressions

Complex person with
complex hair

Thug? Sure.
But tries to look
respectable

Real people evoke nuanced first impressions, so should
everything you build
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Words to Know That Begin with ‘P’

Prosaic:
Lacking in imagination and spirit; dull

Pedestrian:
Undistinguished; ordinary

Platitudinous:
A trite or banal remark or statement, especially
one expressed as If it were original or significant

The American Heritage® Dictionary of the English Language, Fourth Edition

Ensure that none of these words apply to your artwork

<
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Adjectives are Texture Enhancers

Boring

Not Boring!

metal

rock

cloth

NVIDIA PROPRIETARY

rough, crusty, roguish METAL

Buttery smooth, sun-warmed rock

Pestilent shards of mummy wrap

<
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Thanks! Questions?

Steve Burke
NVIDIA

sburke@nvidia.com

<
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The Source for_
GPU Programming

developer.nvidia.com

Latest News

Developer Events Calendar

Technical Documentation ‘.
Conference Presentations N -~
GPU Programming Guide

Powerful Tools, SDKs and more ...

Join our FREE registered developer program for early
access to NVIDIA drivers, cutting.edge tools;online
support forums, and more.

developer.nvidia.com
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