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Next career fair ñnextò on June 11, 2024 from 10:00 a.m. to 5:00 p.m. 

The trade fair offers our students the opportunity to meet potential employers, 

make contacts and find out about career opportunities. Companies have the 

opportunity to offer internships, theses or entry-level positions.
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Volumetric Processes:

Absorption

Scattering

Transmittance

Phase Functions

Volumetric Rendering Equation

Volumetric Path Tracing

Woodcock Tracking
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Brassai (Gyula Halasz) 1899-1984

Fog
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Aerial View

Gurprit Singh
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Snow

Gurprit Singh
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8 Harry Potter/Warner Brothers

Fire
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9 Corona Renderer / Chaos Czech a.s. / Chaos Group

Surface or Volume?
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Universe

https://www.elisascience.org/articles/lisa-mission/lisa-technology/electromagnetic-universe-and-cosmic-landscape
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Defining Participating Media
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Media properties are modeled as a probabilistic process

No need to consider individual interactions with particles (won't fit in the memory)
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Defining Participating Media

Homoegeneous media:

- Infinite or bounded by a simple surface or simple shape

Krivanek et al. [2014]
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Defining Participating Media

Heterogeneous media (spatially varying coefficients):

- Procedurally e.g. using a noise function

- Simulation + volume discretization, e.g., voxel grid

Disney/Pixar
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Radiance

Radiance is the main quantity we are interested in for rendering.

In vaccum, light transport radiance remains constant along rays 

between surfaces
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ray tracing function
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Radiance

In participating media, radiance may change along rays 

between surfaces
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ray tracing function
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Volumetric Scattering Processes
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http://wikipedia.org

EmissionScatteringAbsorption

Slide after Jan Novak

http://coclouds.com
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Participating Media
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Participating Media
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Participating Media
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How much light is gained or lost during the travel 

through this differential beam due to the interactions with the medium?

Finite distance Beam
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Differential Beam
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Absorption
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outgoing

radiance

: absorption coefficient
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Absorption
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Absorption described by 

medium's absorption cross-section

outgoing

radiance
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Absorption
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Absorption described by 

medium's absorption cross-section

outgoing

radiance
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Absorption
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Absorption described by 

medium's absorption cross-section

It is the probability density that light is absorbed 

per unit distance travelled in the medium

It can vary as a position and direction 

outgoing

radiance
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Out-Scattering
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: scattering coefficient

The probability of an out-scattering event occurring per unit distance is given by the scattering coefficient
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Attenuation / Extinction
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: scattering coefficient

: absorption coefficient

Total reduction in radiance:

AbsorptionOut-scattering
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Attenuation / Extinction
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: scattering coefficient

: absorption coefficient

: extinction coefficient

AbsorptionOut-scattering

Total reduction in radiance:
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Albedo
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: scattering coefficient

: extinction coefficient
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Albedo

42

: scattering coefficient

: extinction coefficient

The albedo is always between 0 and 1

It describes the probability of scattering (versus absorption) at a scattering event
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Mean-free path
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: extinction coefficient

Mean free path gives the average distance travelled by the ray before interacting with a particle
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In-Scattering
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In-scattered radiance

: scattering coefficient
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Emission
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: emitted radiance

Emitted radiance does not depend on the incoming  light

*sometimes modeled without the

 absorption coefficient term

Here we made a choice to represent differential output radiance as a product

 of emitted radiance and absorption coefficient. 
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Radiative Transfer Equation
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Radiative Transfer Equation (RTE)
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In-scattering Emission


