Topic 13:
Radiometry

® The big picture

* Measuring light coming from a light source

e Measuring light falling onto a patch: Irradiance

e Measuring light leaving a patch: Radiance

® The Light Transport Cycle

* The Bidirectional Reflectance Distribution Function

Five Issues We Have Ignored So Far...
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Radiometry: Getting the Physics Right
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Topic 13:

Radiometry

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

¢ Generalization to 3D

The Basic “Light Transport” Path
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The Basic “Light Transport” Path
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VIeasuring Light Emitted from a (Point)
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Flux Through an Arc (for 2D, Uniform Source)
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Flux Along a Direction (tor ZD, 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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Topic 13:

Radiometry

* Measuring light coming from a light source

¢ Generalization to 3D

Flux Through an Arc (for 3D, Uniform Source)
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Arcs/Anglesin 2D < Areas/Solid Angles in 3D

: 'D@lel-n‘on‘
golrd O\y\gle w 0{? o

pat S o he
oQ fodi us vz\ *sprere

area( V)
Y‘Z

w=

fadiant glu& CP
‘Solid av\glc% are. meosured
unit eono\awa\e I sler lla\/\% (%‘V')

(Wlsr)

;l\,\x ‘H’\TO L\ Q
& amct:)ﬂ M_EP_\/ - The solid avgle o a
4are "4"!‘ £l sphere (s “n
Qohd argle (5+)

Flux Along a Direction (tor 5D, Unitorm

~7 T = ~
e ~
/ AN
/ \ \
/ < \\
[
/ N\ )
|\ emibe todiant )
R
Md\‘a»}r glw{ q) 9}8 p /
v

—

i%en&ml l i
| weck\ov\ gli%rzho\,g dt(ﬁc{‘lOV\ v

WX 01'\%
5]

=dw! Q- N&:W:rso(':r d
—ow T
o\ £ Cerevtiol 4—!‘[ angle dc'b ﬁqm+;“\2n

solid angle -

10



Differential Solid Angles < Spherical Coords
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Radiant Intensity (for 3D, Non-Uniform Src)
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Radiometry

e Measuring light falling onto a patch: Irradiance
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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 differential areas)
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Computing Irradiance: Normal Incidence
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Computing Irradiance: Foreshortening
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Example: Irradiance due to Multiple Sources
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Radiometry

e Measuring light leaving a patch: Radiance
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The Basic “Light Transport” Path
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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: Normal Exitance

SuhQQCQ QQC&I‘QV\C{_ LC[S,&)
Flux emitted iw a paralar

dirchion by on mRinitesimally
smal\ surfoce podeln

LC§ ,d_)o) :éz—’
:d_(cﬁ_y, d% /
dw @B [

/
[

Altenthion. Diwision by dA
assumes thok pakda 5 Ferpev\cl\c.u&ar

‘o emission direchion 30

Definition of Radiance for a Tilted Patch
Sung’ace Rodiomee LC[S,ZIQ
Flux emitted tw a parfalar

direchion ‘Oj an w\\;m;l(esiw\a\\\j
smal\ sur{ace ?ox\-c\f\

- (e
LC\—D‘,do 291—:3———' -
B Amw -
/

,"/;/‘/ dA = dA‘S'COS%o
M I ] N— -
dAs »  Soreshoctenin

dA: podch orthoapral to do  Herw
dhs: hilked sufoce potel

¢

24



Definition of Radiance for a Tilted Patch
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Topic 13:

Radiometry

® The Light Transport Cycle

The Basic “Light Transport” Path
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Light Transport Between Patches
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The General Light Transport Cycle
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One Step Along Path: Directional Integration
RCp) = g(rqdim clorg. i -di)
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One Step Along Path: Directional Integration
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