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Bidirectional path tracing (BPT) vs. 
(unidirectional ) path tracing (PT)

BPT, 25 path per pixel PT, 56 path per pixel
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Light transport ïGlobal illumination

Â Archviz

Â Movies

Â Games

© Duncan Howdin

Advanced 3D Graphics (NPGR010) - J. Vorba 2020



Light transport ïGlobal illumination

Â Archviz

Â Movies

Â Games

Image courtesy of Columbia Pictures.  
© 2006 Columbia Pictures Industries, Inc.

Advanced 3D Graphics (NPGR010) - J. Vorba 2020



Light transport ïGlobal illumination

Â Archviz

Â Movies

Â Games

Ç Ray tracing on GPUs -
NVIDIA

Ç Faking RTX Global 
Illumination vs. RTX | 
100% Ray-traced Game

© NVIDIA
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https://www.nvidia.com/en-us/geforce/news/geforce-gtx-ray-tracing-coming-soon/?ncid=afm-chs-44270&ranMID=44270&ranEAID=a1LgFw09t88&ranSiteID=a1LgFw09t88-G_WQfH06vL5.Z_HqijvPiA
https://www.nvidia.com/en-us/geforce/news/geforce-gtx-ray-tracing-coming-soon/?ncid=afm-chs-44270&ranMID=44270&ranEAID=a1LgFw09t88&ranSiteID=a1LgFw09t88-G_WQfH06vL5.Z_HqijvPiA
https://www.nvidia.com/en-us/geforce/news/geforce-gtx-ray-tracing-coming-soon/?ncid=afm-chs-44270&ranMID=44270&ranEAID=a1LgFw09t88&ranSiteID=a1LgFw09t88-G_WQfH06vL5.Z_HqijvPiA
https://www.youtube.com/watch?v=CuoER1DwYLY


Light transport ïGlobal illumination

Â More information

Â ñThe State ofRenderingò
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Measurement equation



Measurement equation

Â Rendering equation enables evaluating radiance at 
isolated points in the scene

Â But in fact, we are interested in average radiance over 
a pixel: an integral , again?!

Â Yes, itôs called the Measurement equation
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Measurement equation
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Response of a virtual linear sensor 
to light (most commonly the pixel color ).

Integrate over the entire scene surface.
(We assume that the virtual sensor is a part of the scene. The response is non-zero
only on the sensor area because We is zero elsewhere.)

Relative response (weight).
Each sensor (pixel) has a different 
We function.



Example measurement : Radiant flux 
over a region formulated as a ME

Â Given a region S in ray space

(a subset of the Cartesian product of the scene surfaces 
and directions)

Â For We defined as

the result of the measurement equation is the radiant 
flux F(S) . 

Advanced 3D Graphics (NPGR010) - J. Vorba 2020

HMS ³Ë

í
ì
ë Í
=

otherwise0

),(for1
),(

Sx
xWe

w
w



Measurement equation as a scalar 
product of functions

Â Let us define a scalar product of function f and g as:

Â The Measurement equation can now be written as
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Transport of radiance and visual 
importance
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L (radiance)
W (importance)



Visual importance

Â We describes how important is the incident radiance to the 
sensor response

Â One step into the scene: Incident radiance on the sensor = 
outgoing radiance from other scene points

Â And we can go on to 2, 3, é  steps into the sceneé

Â As a result, We can be interpreted as an (imaginary) 
transport quantity emitted from the sensor (similarly to 
how radiance Le is emitted from light sources )

Â In this interpretation, we call We the emitted 
importance function
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Transport of visual importance

Â The importance function is transported by the similar 
rules to radiance and settles down on an equilibrium 
(steady state) given by the equilibrium visual 
importance function W :
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As in the rendering equation except that the BRDF 
arguments are exchanged  (No difference for reflection 
because the BRDF is symmetrical, but it makes difference for 
transmission, which is in general not symmetrical. )



Duality of importance and radiance
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Duality of importance and radiance ï
proof 
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r stands for (x ,w)


