Today’s Topics

9. Lighting & Reflection models
10. Shading



Topic 13:
Radiometry

e The big picture

e Measuring light coming from a light source

e Measuring light falling onto a patch: Irradiance

e Measuring light leaving a patch: Radiance

e The Light Transport Cycle

e The Bidirectional Reflectance Distribution Function
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The Common Modes of “Light Transport”
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The Phong Reflectance Model
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Phong Reflection: The General Equation
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The Common Modes of “Light Transport”
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Generalizing the Phong Model
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Generalizing the Phong Model: How?
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Generalizing the Phong Model: How?
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The BRDF of a Surface Point (in 2D)
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The BRDF of a Surface Point (in 3D)

l’\ﬁ\ws A ol
FOSSQ\O{DQ e:wr;fm% \/\ I/\ew\\sPL\e/t O:Q ol

//POSS%lQ MCOM 1
Airech
Netiong C{“‘Q}(\\O\qg %>
SN (porawekeried by

2 angles Q{‘({.\>

\5

J ) lt‘%N‘ n OUMCHOV\ do

) ° - ncident Lght iw direckion CJZ
\V\CO‘M\'M@ o\iN.(:\‘iO\a oux)vﬂoivé Airection



The BRDF of a Surface Point (in 3D)
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Five Issues We Have Ignhored So Far...
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Radiometry: Getting the Physics Right
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“Radiometrically-Correct” Ray Tracing
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Topic 13:

Radiometry

e Measuring light coming from a light source
e Measurements for a “2D world”

e Generalization to 3D



The Basic “Light Transport” Path
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The Basic “Light Transport” Path
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Radiant Energy & Radiant Flux
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Measuring Light Emitted tfrom a (Point)
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Flux Through an Arc (for 2D, Uniform Source)
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Flux Along a Direction (tor 2D, Unitorm

Seuree)
° SUL?PCBQ SOUNCe. €VV\\1(’S UU’\\QO{’W\\X) - T T~ -
w o\l direchions //\ N
/ \
‘ HOUJ YY\\AC/\/L g\ux Q\ooog / (\\ \
ox\OV\\oS direction V7 / IrSH' Source. \l
| emite tadiont /
-COvs‘uo\er x Small arc \\ Fux @ Ciw Wakty)
AS cewlered ax V \ uh‘po'"m'ﬂ //
length AP s s
AD = Cb Pe,?wwau :Aw% Lvﬁ ~_ - -

- Deline glw( along ¥V to
be Yhe Ll of A as Aw—>0:

dﬁbidw%—dég@ /‘\W(b

Dw20



Flux Along a Direction (tor 2D, Unitorm
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Flux Along a Direction (2D, Non-Uniform Src)
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Flux Along a Direction: Radiant Intensity
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Flux Along a Direction: Radiant Intensity
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Flux Through a General Arc (2D, Non-

Linifarm)
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Topic 13:

Radiometry

e Measuring light coming from a light source

e Generalization to 3D



Flux Through an Arc (for 3D, Uniform Source)
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Arcs/Angles in 2D < Areas/Solid Angles in 3D
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Flux Along a Direction (tor 3D, Unitorm
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Differential Solid Angles < Spherical Coords
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Flux Along a Direction (tor 3D, Unitorm
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Radiant Intensity (for 3D, Non-Uniform Src)
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Radiant Intensity (for 3D, Non-Uniform Src)
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Flux Through a General Patch (3D, Non-

lnifarm)
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Topic 13:

Radiometry

e Measuring light falling onto a patch: Irradiance



The Basic “Light Transport” Path
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The Basic “Light Transport” Path
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Measuring Incident Light: Irradiance
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Definition of Irradiance (for “small patches”)
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Definition of Irradiance (for differential areas)
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Computing Irradiance: Normal Incidence
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Computing Irradiance: Normal Incidence
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Computing Irradiance: Tilted Patches
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Example: Irradiance due to Multiple Sources

~ g RN T T T T
/ AN 7~ ~
/ \ / AN
/ \ / \
/ \ / \
| / e
l e
\ P&d‘&h+\ |
m)mvxs\'ﬂlg i \ /f‘ad:’omf /
\ Airechon o{ Mf\e"\%\"l“ /
\ F-2, > wdiveckds
\ - — P—é’\ s g
= = ~ — <
| dh = — —
W\o\kem‘ O\l o P

\wad\ow\oe, od‘ \3 (K \\%w3> H(F) Z l(P 61 ,{,T%Fﬁu
Ip-e, P-ec



Topic 13:

Radiometry

e Measuring light leaving a patch: Radiance



The Basic “Light Transport” Path
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Measuring Outgoing Light: Radiance
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Defining Radiance: Basic Intuition
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Defining Radiance: Basic Intuition
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Defining Radiance: Basic Intuition
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Definition of Radiance
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Definition of Radiance: Normal Exitance
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Definition of Radiance for a Tilted Patch
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Definition of Radiance for a Tilted Patch
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Measuring All Outgoing Light: Radiant
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The Basic “Light Transport” Path
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Light Transport Between Patches
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One Step Along Path: Directional Integration
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One Step Along Path: Directional Integration
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Definition: The BRDF of a Point
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Definition: The BRDF of a Point
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Definition: The BRDF of a Point
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Radiance Due to a Point Light Source
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Radiance Due to an Extended Source
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Radiance Due to an Extended Source
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The BRDF of a Diffuse Point
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The BRDF of a Diffuse Point
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The BRDF of a Diffuse Point
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Radiance of a Diffuse Point Due to Extended
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Radiance of a Diffuse Point Due to Extended
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Radiance of Ditfuse Point due to Point Light
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Radiance of Ditfuse Point due to Point Light
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“Radiometrically-Correct” Ray Tracing
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