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Video Game Hardware

Generation: 1st

2nd 3rd
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Video Game Hardware

Generation: 2nd 3rd 4th 5th
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Video Game Hardware

3rd 4th 5th 6th 7th
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What do we want
from our games?




What do we want
from our games?

Fun?

Pretty?
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What do we want
from our game
technology

Simulate and display an interesting, complex world
Responsive

Networked play

Not buggy
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Programming
languages

Run gameplay code in a language easy to program in

- allow designers to try ideas
- safely allow MODs

Parallel programming

http://redclovergames.com/blog/?p=205
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Software engineering

www.oper.ru
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How the client described How the project manager How the project analyst How the programmer How the biz consultant
what he wants understood the client described the project implemented it presented the project

How the project was Which features were How the client was
documented implemented paying

How the tech support What the client needed
worked
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Networking & Security

Efficiently share state of the game with other players

Detect “bots” or cheaters

Copy protection
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http://users.ece.gatech.edu/~dblough/3055/
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Game Design

The rules of the world and the game

- Thinking in Systems (Donella H. Meadows)
- game theory
- Playing to win (David Sirlin)
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Game Design
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Game Design
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Game Design

The rules of the world and the game

- Thinking in Systems (Donella H. Meadows)
- game theory
- Playing to win (David Sirlin)

Interaction design (Human-Computer Interaction)
- Game Feel (Steve Swink)

What is the “fun”?

- psychology (e.g. Csikszentmihalyi’s “flow”)
- The Human Play Machine (Chaim Gingold)
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culture play

social make-believe

language  space

senses

seeking
body

TheHuman :
P,ay Machme Chaim Gingold © 2009



fun
exciting

JOY
creativity

enerativit )
8 4 all behavior

Integration

learning

flexibility

Play

hard to define
easy to identify

serious

attitude

not real

311)%

a state of mind
) real
fleeting
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easter egg hunt

unwrapping presents
adventure games PPINg P
television

unknown outcome

orienting suspense

games

| stories
twitch games shooters

Seeking

deciding
improving skills

economics learning

hagglin chess
88ling creating PacMan

trading making inventing

addiction

random rewards

gambling

slot machines e-mail
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dance

real bseoxdy

climbing sports

soccer .
wii mario

virtual body

game characters

ddr

Body

drawin
levels g

virtual too I S
e nV| ro n m e nt game controllers instruments

building real tennis racquet

destroying sandcastles
pillow forts
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skateboarding

appropriation playground

meta

Katamari Damacy

graffiti

Portal

hide and seek

Space

hiking SimCity
Mario

Disneyland architecture

aesthetics

maze level gardens
evels
puzzle Japanese gardens

cognitive

Image of the City, Kevin Lynch
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Mario

control
aspiration

empathy heroes

role play

dress up
prom
halloween
D&D
NEN'S

LARP

Guitar Hero
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stories
games

reality synthesis

fantasy Star Wars

escape puppets

Make

believe

Peter Pan

meta

improv  Italo Calvino
warp zones

Spore
SimCity
The Sims

creativity

augmentation

playing house
model making

fabrication

texting pillow fort
e-mail

doodling
joking

Guitar Hero
Little Big Planet




. touch

Go stones World of Goo
Tactile Dome

fragrance touch & feel

taste & smell synesthesia

Kandinsky
food : Debussy
dinner party

cookin
& Iron Chef

Cooking Moma S e n S e S

observing art
drawing

iPod vision
sound

music
listening

Playing meta

Escher Where’s Waldo?

Echochrome Paper Mario Wii
Mario Galaxy
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teams

affiliation

: fans folk danci
battle rap Pac Man guilds Facebook olk dancing

pity match boasting power coordination
potlatch mimicry

competition empathy

sports Street Fighter | mirror neurons film

judo "l

game identity

Social

complexity Hello Kitty
virtual nu I’tU Il ng

Facade Tamagotchi

The Sims multiplayer PetS  Yoshi’s Island

The Sims
lust

dating flirting
online

romance novels
strip clubs
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DNA
signs
emergence

interactive fiction
poetry

literature

word play Taboo

Scrabble

Language

music

song

gibberish
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appropriation
Burning Man Katamari Damacy
hip-hop

skateboarding I EVit)’

graffiti nonsense
Lewis Carroll

Culture

Wario Ware
improv everywhere

eredcows - hreaking rules satire

cultural codes _
clowning

Grand Theft Auto Charlie Chaplin
The Sims

social conventions

griefing

trolling
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Artificial Intelligence

An intelligent world

- Characters
- Interactive story
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Physics & Animation

‘ HIGHSCOREZ600),
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Anaryv Birds

AL A

Blender cycles
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Input

Computer vision Pattern recognition

Garr.b{)evelopment — Yotam Gingold —58 101 — March 7, 2013



Renadering

A N

Crysis 3
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Authoring

Graphics
Sound
Animation

Al behaviors

Levels

Procedural or authored?
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Structured
Annotations for
2D-to-3D
Modeling

. /\

g =

| \'1\4“;\ i

535 @ s\

; N
LAt g A€
- N
A Al v
/ i““' - ‘\ .\\'
A ‘«'/ 'd “z
= > o A
~ g~ A
‘ i - / ;A ' \ \
S v 4 Ji | ‘ }" - LAY
7/ i [ Y ———
/ Y J = f
N 7 y>)
| /,k

A Direct Texture
Placement and
Editing Interface




Structured Annotations for
2D-to-3D Modeling



Pencil and Paper Sketches




Traditional Expert Systems

Concept artwork plays no direct role
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Novice Systems (

Can’t trace a guide image
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Inspiration

[Blair 1994]



Annotations

Same-length Connection curve
Same-tilt Mirror

’
Same-scale Alignment

= D Z



Demo

Guide image [Vilppu 1997]



Modeling Session
5x Speed

Guide image [Vilppu 1997]



Results

Guide images: [Blair 1994]; © Alex Rosmarin; © Kei Acedera, Imaginism Studios 2008; © Bjorn
Hurri, www.bjornhurri.com; © Alex Rosmarin; © Alex Rosmarin; [Kako 1973]; [Kako 1973]
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A Direct Texture Placement
and Editing Interface



Textures

simplified mesh
and normal mapping
500 triangles

original mesh simplified mesh
4M triangles 500 triangles

Gouraud Shading

Normal Map
Color Map

¢

ORIGINAL MESH
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NG
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Alpha Map Displacement Map

f

DISPLACEMENT MAP




First Approach to Texturing



Jiri's Texturing Tutorial

[Jiri Adamec]




Technical Digression



Flattening
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Jiri's Texturing Tutorial

[Jiri Adamec]




Jiri’s Textu rlng Tutol




Feet Texturing Tutorial

[Steven Stahlberg]




Our Approach to Texturing
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Repeat




/ Operations



Multi-touch




Multi-touch




Texture Placement




Texture Placement




Feature Alignment




Feature Alignment




Pushpin Constraints




Pushpin Constraints




Local Deformations




Local Deformations




Texture Layers




Texture Layers




irbrush

Alpha A




irbrush

Alpha A




Results




Results




3 Formulae



Parameterization Algorithm

Linearized Bending Energy




Constraints

Linear on triangles

(u3,v3)

61762763)

(u1,v1)
(U2, v2)

61“1 T ﬁZUZ T 63“3 — Ufized
61/01 T 62/02 - 637]3 — VUfixed



Constraints

Modify system

bendlng energy Hessian

Aea:t _ A CT

constraints

51 u1 + Boug + B3U3 = Ufiged
51U1 + Bova + B3V3 = Vfiged

Need a scheme for quickly updating inverse



Game development
IS many things

programming languages artificial intelligence
software engineering physics

networking and security animation

operating systems input (computer vision)
game design (game theory, computer graphics
HCI, psychology, sociology) (rendering)

artwork authoring

story
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Thank You

Questions?
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