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Course characteristics:

This is a very intensive course. Be sure to keep up, i.e. don’t miss lectures.
Be aware that this course will be attended by a diverse student population:
= Math-savvy students;

" Programming gurus;

= Game people;

= [nformatics guys.
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Assignment Overview:

1.
11.

11i.

P1: Tutorial;

P2: Basic shader programming;

P3a: Advanced shader programming, or:

iv. P3b: Ray Tracing.

Final practicum grade is 0.2 * P1 + 0.4 * P2 + 0.4 * max( P3a, P3b).

Exam overview:

1.
11.

Final exam grade is 05 * T1 + 0.5 * T2.

Final grade: (2T + P) / 3

T1: Mid-term exam;

T2: Final exam.

Passing criteria:

Final Grade = 6.0 (after rounding); both T and P = 5.0 (after rounding).
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How to hand in assignments:

Retake:

= You must have submitted all programming assignments
= You must have participated in both exams
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PART 1: Mathematics

Tutorial 1 will be available on Thursday, April 23,
TA assistance is available on April 30%" in rooms
BBG-083,-169, -165 and -079.

PART 2: Programming assignment
P1 (XNA tutorial) is now available from the website.

Assistance is available on Tuesday, April 28™ in rooms
BBG-112,-175,-106,-109 and -103.
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Field Study

Game production: Crysis:

> 1M lines of code; 85k shaders
Code

Art Unreal 3 engine:

L ey 2M lines of code

Frostbite:
“10x Unreal 3”

Minecraft:

< 200k lines of code.
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History of graphics in games, digest
Initially fast progression:

= from 2D to 3D,

» from monochrome to true-color,

= from wireframe to shaded,

= from sparse to highly detailed.

But also:

*= from reasonably efficient to produce to extremely labor-intensive.
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Lighting and Shadows

+

+

[+ Materials q

[+ Post Process Effects

Lighting Quick Start Guide

Types of Lights

Shadow Casting

Light Mobility
Movable Lights
Static Lights
Stationary lights

Lightmass Global lllumination

Reflection Environment

Ambient Ccclusion

Light Shafts
Light Functions

Ambient Cubemaps

Distance Field Ambient Ccclusion

IES Light Profiles
Indirect Lighting Cache

Lit Translucency

Ray Traced Distance Field Soft

Shadows

Liaht Propagation Volumes

Bump Mapping w/o Tangent Space ‘;b?\

[+] Particle Systems

\(/\(_ SIpLY

AR
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State of the Art

Modern rendering in games:

Stacking algorithms that solve part of the problem:
Shadows

_ Reflections
Participating media
- ditfus Indirect light
,”,,)i ‘ ‘ Designed to ‘look good’, not to be (necessarily) correct
Each partial solution comes with parameters and limitations
WAXDEPTH)

jurvive = SurvivalProbs

G But: well-suited for today’s hardware.
"adiance = SamplelLight

*.X + radiance.y + radiance

v = true;

3t brdfPdf » EvaluateDiffuse

yt3 factor = diffuse * INVPI

st weight = Mis2( directPdf, bed
3t cosThetaOut = dot( N, L );

E * ((weight * cosThetalut

sndos walk
rive)

yt3 brdf « SampleDiffuse( diffuse, N
srvive;

pdf;

' =E * brdf * (dot( N, R ) / pdf);
3an = true-*
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Next week:

Foundation

)

it & = nt
3t Tr = 1
'r) R = (D

= * diffuse

= true;

»fl + refr))

), N

efl * £ * diff
= true;
WAXDEPTH)

jurvive = Survi
estimation - d

~adiance = Samp
x + radiance.

v = true;

it brdfPdf » Ev.
3t3 factor = di
3t weight = Mis2({ directPd:
3t cosThetaOut = dot({ N, L };
E * ((weight * cosThetaOut) / direct®ds

.
sndom walk - done properly, /égg—rb?\\

sive) AN\ )
; SV=
3t3 brdf =« SampleDiffuse( diffuse, N, 1 " v
srvive; \7 N/
pdf; 2 S

y = E * brdf * (dot( N, R ) / pdf); YTINE"A

3an = true-*
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END of “Introduction”

next lecture: “Graphics Fundamentals”
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