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16 Relaxing

01 EKTORP three-saat sofa

*749

with a view
Put a rocking chair in front of your favourite window
and experience how relaxing itis to get away from it
all by just coming homa, Life is in full swing outside,
but you feel totally calm.

® Seatcushicns flled wih high resiience foam
de comfortable support far your body when
e wbhen you rise, Cower: S53% linen, 475,

ViSO TEy DX UBY, Neacm, Usane naturs!

02 New FABRIKOR glass-door cabinet $399 The shelves in the cabinet are
adjustable - makes it easy to adjust the height to suit what you want to stere.
May be completed with DIODER > lighting strip. Powder coated steel and

Desigrmr: Nios Karlgson, W57xD47, H150cm. Light gresn

tempered glas
TN2.422.94
03 VARMDO rocking-chair $169 Wooden furniture that is suitable for both
indoorand cutdoor use. Sald pne, Designar: Niee Karisson, WHSxD 74,
HLO6cm. 2ack (102.052.59
04 BJORNLOKA rug, flatwowen $199 The durabie, soil-resstant
makes ths rug perfect in your [iving recm ar under your dining

pal surface

ble, The rug is

machine-woven, User surface: 100 pure new wool W70« 2
Beige/black 402.260.05

05 HEMNES coffee table $229 Staned, clear acguered sold pne. Designer
Carina Bengs. L90xWol, H46om. Grey-brown 402.579.5L

Uom

03 VARMDO
rocking-chair 3399

04 BIORNLOKA rug,
fAatwoven

A
Show products (3)
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By WetaDigital

© 20" Century Fox



By WetaDigital
© 20 Century Fox




© 2000, IL&M
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© 2015, Pixar Animation Studios, Walt Disney PictL



© 2007, DreamWorks Animation Sk






Realistic 3D graphics Eye

A3D scene modeling
A 3DS Max, Blender, Rhin€AptureReality

AObject appearance
A Light reflectance models, texturesyear&tear

AAnimation
A- AT OAl | AEAOAAOAO OECCEI

N AN pd Vd ~ Pl

A Captured (ocap
ALighting & rendering

A primary light sources + global illumination
(G)-> light transport simulation

AVideo compositing and compression
Almage display(HDR imaging)
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Rendering = (forward) light simulation

3D scene
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mental ray:

goctanerender

®rixars
RenderMan

NTNNNNS

MAXWELL RENDEHR
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ANIMATION STUDIOS
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Global illumination 7 G

Direct illumination & -
direct +

S — indirect

INTRO TO COMPUTER GRAPHICS (NPGRDOB)h { [ ! +

YyL+#b9yY
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Global illumination 7 G

ADirect illumination
A Light reflects only once on its way from
the source to the camera

A Global illumination
¢ Global = Direct + Indirect

¢ Light transport between surfaces |
the scene

Images® PDIDreamworks ~ INTRO TO COMPUTER GRAPHICS (NPGRDOBh { [ ! + Yy L+#b9Y 22



Global illumination z Color bleeding

Image courtesy Micha&unnell
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Global illumination z Caustics

A C20dzaAay3d 2F ftAIKIO & AGQa NBF
Increase of intensity

Photograph Simulation using photon maps

INTRO TO COMPUTER GRAPHICS (NPGRDO&)h { [ ' + Yy L+#boY 24



Caustics

Aln physics or in computer vision, a caustic refers to a
singularity of light intensity (infinite density of light
energy)

INTRO TO COMPUTER GRAPHICS (NPGRDOB)h { [ ! + Yy L+#b oy

25



Global illumination z Caustics

AReflections + refractions on
water surface
ACaustics at the bottom

INTRO TO COMPUTER GRAPHICS (NPGRDO&)h { [ ' + Yy L+#boY 26



Caustics under water surface

Highoconcentratiorof \
photonsc high light intensity Low intensity




®rixars
RenderMan
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ANIMATION STUDIOS

INTRO TO COMPUTER GRAPHICS (NPGR003)-J AROSL AV Kil VCNEK

28






K
Fhel wal{(z‘w

N L
DIGITAL




Weta Digital

31






/| OEAO EI OAOAOOEI ¢ j 11

INTRO TO COMPUTER GRAPHICS (NPGR003) -J AROSLAV Kfl VCNEK 33



Realistic image synthesisingredients

A$ AOAOEAA OEA OAI iz@dioetly /£

ADescribe light interaction with surfacgsBRDF

ADescribe equilibrium light distribution rendering
equation (RE)

Almage rendering= numerical solution of the RE

A Find theequilibriumlight distribution in aBDscene

A Methods

A Finite elementgradiosity) z obsolete
A Monte Carlo(stochastic ray tracinjr prevalent
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Example of our rendering research:

Smart(er) subsurface scattering

KG E O @idA & %A Zero-Variance-Based Sampling Scheme for Monte
Carlo Subsurface ScatteringACM SIGGRAPFalks2014.
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Computer

Light simulation under the surface i g S

AClassical random walk
A Oblivious to the boundary

AGoal -
A Guide paths toward the
boundary
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Previous work In neutron transport

AReactor shield design
A One in a billionparticles makes it through

transmitted Incident
radiation radiation

slab
(reactor shield)

INTRO TO COMPUTER GRAPHICS (NPGRDOB)h { [ ! + Yy L+#b oy
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Previous work in neutron transport

APath stretchingr #1 AOE & @®pahierdd X OE 0O¢ XH

transmitted Incident
radiation y radiation
%}p

<—

INTRO TO COMPUTER GRAPHICS (NPGRDOB)h { [ ! + Yy L+#b oy
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Zero-variance random walk theory

AZero variance random walk theory
f + AETKal&3X T A 7 E E Glbdgehoon®apiith " 1 1T OE OX X

A[DwivediO X ¥
A Synergisticpath stretching andangular sampling
A Solid theory, no heuristics

INTRO TO COMPUTER GRAPHICS (NPGRDO8)h { [ ' + Yy L+#b9Y 43



Analytical radiance solution

A# AOAGO OEITI COI AO AEC/
[Case 1960, McCormick alkdiscerl973]

Singularigenfunctions 4, /s 2.

/

A /

1 i )
y (X, m) = i (v, e *dv+ £, (v,, me ™"
—-1

o transient terms asymptotic terms




Use Iin rendering

equaktime comparison 100 samples per pixel

~classical sampling

INTRO TO COMPUTER GRAPHICS (NPGR003) -J AROSL AV Ki | VCNEK
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