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Motivation
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Even the most recent existimgethods are @éher not goodat or not capableof
handling complexlumination, such as reflected caustics on the floor.

In this work wewill show how to combine thetrengthsof these methods together.
The goal of our work is to compute the complete light transport solution, including
different phenomena, such as reflected caustics.
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Rendering Equation

Equilibrium of Light Distribution
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How much light is
reflected and emitted
at x into the direction
 to the observer?
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Ashort introduction to the source of the problem.

The equilibrium of light propagation is described using a Fredholm integral equation
of the second kind.

This is aendering equationand it describes the reflection distribution of light at the
surface towards all directions.

The integral is the convolution of tH&directionalReflectanceDistribution Function
(BRDF) with the distribution of the light incident to the surface.

We are interested in the light coming towards tb@merafrom all visible surfaces.
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Path Tracing

*  Multiple reflections are computed via recursion
* Full path constructed once hit the light source
*  Monte Carlo samples are accumulated

Recursive evaluation forms
paths from the light source to
the observer

Area
light source
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Thefirst and the simplest methot$ calledpath tracing

The rays are shot from theameraand bounced untihit the light source
Thecomplete pathsare sampledtochasticallyand the rendering equation is solved
using Monte Carlo integration.
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Explicit Connection to Light

* Point light sources are impossible to hit
* Solution: Direct connection to the light source

TE L

Point
light source
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Howeverit is impossible to directliit a light sourcavhenrendering ascenein

presence opoint lights using pathtracing.
The point lighimodel is a common mathematical model used in graphics for many

realworld emitters withtiny emissive area
As a solution, such light sources are explicitly chegk#udirect connectionat each

interaction.
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However in some cases evdinect connectiordoes notsolve the problem.
Imagine acaustic Typically in such case tl@eraction next to the light source is
perfectly speculay such as mirror reflection or glass refraction.

Thedirect connectioralways fails since the connection direction should perfectly
match thestochasticreflected direction.



