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Introduction

® this course is meant to introduce the concepts of deep




The Catalyst

® dealing with depth passes in “post” was always hit and
miss

® any sort of convolution that relied on this Z




Evolution

® there was already a multi-pass re-rendering engine but
that added more complexity than desired so we started
to see what else we could utilize

® deep shadows seemed ideal - although they solved
slightly different problems in “light space” they provided




A Guinea Pig

® first tests were visualizing deep images in Shake which
quickly led to extremely nice hold out mattes

® this was a single reader node and a hold out node




DESS Truck Swarm




The Fallout

® files were HUGE, although it was a lesser of two evils it
wasn’t ideal - this led to slow renders in the comp, way
to much network traffic and at that time the deep

image library wasn’t thread safe




The Success

® although there were issues we felt we were on to something

which led to an effort to properly integrate deep images into
Shake




A Much Larger Guinea Pig




Improving the Workflow

® re-rendering issues with characters and jungle,Weta
likes to get everything right in lighting and render as few




A nice variation on mattes...

® how is this different from matte objects!? Matte objects
still require all of the elements, ie. you'd still have to




Deep compositing rolled out...

® the depth fog and holdouts became the main use for
deep images




What else was possible!?

® due to having projection matrices we started to
experiment by extending the volume integrator to take
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Pre-History

® a frame buffer is a flat data structure that stores any
number of values at pixel locations, this can be an
image, open gl texture or screen




Pre-History Cont...

® depth information is extremely important when
rasterizing

® at some point a smart person decided to store the this
depth information




Problems with traditional Z

® there are many ways of generating a Z pass

e 2z |/z,P

® unfiltered or filtered ( !?




A Solution!

® Deep shadow maps were introduced via Tom Lokovic
and Eric Veach @ Pixar circa. 2000

® these were a major breakthrough in lighting at the time

disclaimer: I’'m simplifying a lot of this, of course



Deep Images

® Just an evolution of deep shadows

® Deep shadows were created to solve issues inherit with
traditional Z depth images and shadow casting, deep




Traditional vs.







What do deep samples look like?
( Continuous, Discrete and Z )

/
Continuous

Discrete

Mid-Depth Z

Depth

This should really be flipped...




What do deep samples look like?
m.u B ( Inverse Projection )




Some obvious misconceptions...

there’s data missing!




Modifying Deep Data - Z Cropping




Modifying Deep Data - Z Cropping Pt 2.

there’s still data missing!




Compositing Operations

® merge ( append and interleave




Be aware of the data...

® the data is even more important than before, get in the
habit of inspecting what the renderer has generated




How to get started! Generating...

® you need a renderer that offers a means of generating
deep image data ( PRMan, 3Delight, Mantra...)

® Mantra generates deep camera files, PRMan and

3delight generate the deep image files which will be




Using...

® you need a compositing tool that reads them, right now
this means The Foundry’s Nuke or a proprietary system
if available

e




When should it be used?

® not all the time!

® using and adopting deep image compositing and the
impact it has on your pipeline/io depends on your
workflow




Notes on implementation...

® whether or not you're integrating into a third party

application there’s still a case for implementing your
own tools
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Some things to consider...

® it's a workflow that’s still in it’s infancy, things will
change!

® Weta’s OpenDeepZ -> OpenEXR 2.0 will mean a




Future considerations...

® |[s this the silver bullet! | don’t think so, this is an
evolution to a more flexible way of compositing. It solves
some problems but not very elegant

® [t breaks a lot of research, GPU acceleration generally is




ny questions?




