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warning: there will be equations

do not be afraid of them



goal of photo-realism: produce a computer-generated image that
is indistinguishable from an actual photograph



link


http://www.cgsociety.org/index.php/CGSFeatures/CGSFeatureSpecial/building_3d_with_ikea

link


http://www.evermotion.org/vbulletin/showthread.php?106605-On-Saturdays-We-Used-To-Sleep
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http://forums.cgsociety.org/showpost.php?p=8017089&postcount=1



http://www.evermotion.org/vbulletin/showthread.php?106685-close-up-images



http://www.evermotion.org/vbulletin/showthread.php?106685-close-up-images

link



http://www.evermotion.org/vbulletin/showthread.php?106685-close-up-images

[ Jui| Suaz) yued) ]



http://www.artstation.com/artwork/nathan-drake-uncharted-4

link



https://artstation.com/artwork/daniel-craig-portrait

link



http://jwpark.cgsociety.org/art/portraits-maya-mental-rendering-ray-linear-zbrush-workflow-photoshop-mentalray-fibermesh-portrait-sylvia-3d-1246332
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link



https://www.youtube.com/user/chrisjonestube/videos

link



https://www.youtube.com/watch?v=llTJnWjsic0
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http://www.zbrushcentral.com/showthread.php?191705-The-weird&p=1126424&viewfull=1#post1126424

the good




today we use the same principles behind the earliest cg

link



http://en.wikipedia.org/wiki/File:Utah_teapot.png

rendering system : light simulation

emit from source, enter camera, bounce around scene

8 Light Source

View Ray

link



http://commons.wikimedia.org/wiki/File:Ray_trace_diagram.svg

modeling quality = render quality

(light source, camera, materials, surfaces)




modeling light sources is relatively easy

link



http://www.pauldebevec.com/Probes/
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http://www.pauldebevec.com/Probes/
http://www.blendswap.com/blends/view/68922

link

link



http://www.blendswap.com/blends/view/68922
http://www.pauldebevec.com/Probes/

modeling camera lens system can be complex

link

link



http://petapixel.com/2011/05/13/cross-section-views-of-leica-lenses/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+PetaPixel+%28PetaPixel%29
http://www.google.com/patents/US7554753

pinhole works surprisingly well, much easier to control

Pinhole Camera

Camera with lens to focus

image.

link

link



http://www.slideshare.net/hyoscyamus/lens-power-point-presentation
http://wotwedid.com/tag/camera-obscura/

modeling materials is not difficult

link



http://3dmarc.weebly.com/my-blog/cyberpunk-cold-blood-project

light reflects off surface in all directions at different amounts

materials describe how much light bounces
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link



http://lebedev.as/index.php?p=1_10_NEW-Articles

we can faithfully describe almost any material as a
math function (p) with just a few parameters




diffuse p(...) = —

specular p(...

Ce-

/




p(...) = a-b-F(w;-h)
o VO, + D0+ 1)
87
o (n - h) cos? ¢+, sin® ¢
(h - w;) max(cos 8;,cos8,)
Fw;-h) = r +0-72)1= (@)

(schlick's approximation to the fresnel equation)












http://gl.ict.usc.edu/LightStages/

modeling surfaces is straightforward




use triangles to describe any surface to arbitrary precision



using ray for light and triangle for surface,
simulation involves simple algebra

ray P=P,+1tV

plane P-N+d=90

ray-plane ¢t = —-(P, - N+ d)/(V -N)




the rendering equation puts the parts together

all photo-realistic graphics engines solve this equation



Lo(Xa 0)0) — Le(Xa 6()0) + / p(Xa Wi, a)o)Li(Xa a)i)(a)i ) n)da)i
Q

emit (L, ), camera (L, ), bounce (p, L;, L,)



the only thing remaining is doing the light simulation

solve the rendering equation



"what do we do now sheriff?"

"now, we render"



the bad



light simulation isn't cheap

steps toward photo-realism causes computation time to grow



for example, let's look at rendering an image
two spheres on a plane with two lights

note: following simulations are already "smart"



simple
< 1 second

43



shadows
1 second

44



mirror reflection
7/ seconds

45



soft shadows
30 seconds

46



multiple bounces
32 seconds

47



glossy reflection
258 seconds

48




translucency
681 seconds

49




environment
/76 seconds



and it only gets worse from here



adding more realism involves computing more light bounces



the weird



we could use approximations for the rendering equation
but the final image will not be accurate



the following are a few different ways
to improve render times
without changing final image



put triangles into boxes

bounding box

ray



throw darts




roll multiple unfair dice

link



http://smerity.com/montelight-cpp/

the end
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link


https://www.vimeo.com/7809605
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link



https://www.youtube.com/watch?v=TAZIvyAJfeM
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Snappers Facial Rig

link


https://www.youtube.com/watch?v=z86YsS-pVsQ

>

0:18 o) ooy P

link



https://www.youtube.com/watch?v=KUPy1OPCGs4
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link



http://gl.ict.usc.edu/LightStages/

