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Computer Graphics: Rendering

Lecture 2: Radiometry, Photometry
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Energy in the scene
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Cool visualization in this video


https://www.youtube.com/watch?v=4tV0nld2BKc

What do cameras record?

Obviously, it 1s
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What 1s light?




What is light? D
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What 1s light?

OPTICKS:
TREATISE

REFLEXIONS
| INFLEXIONS

sy T

Two TREATISES

SPECIES and MAGNITUDE

Curvilinear Figures.

Double-slit pattern

Isaac Newton 1704 Thomas Young 1801
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What 1s light? X
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OPTICKS:

REFLEXIONS, REFRACTIONS,
{| INFLEXTONS and COLOURS

B e )

Two TREATISES
SPECIES ad MAGNITUDE

| CQurvilincar Figures,
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Double-slit pattern

Isaac Newton 1704 Thomas Young 1801 1887 Hertz, 1902 Lenard, 1905 Einstein



Straight lines?

informatics

QED

The Strange Theory of
Light and Matter

Richard P. Feynman

Feynman 1985, read this


https://faculty.washington.edu/seattle/physics441/feynman-QED/qed2.pdf
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ROTTYI Light Bulbs
100W Equivalent, 6500K Bulbs, 11W 1210LM LED




® The study of light
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radiometry photometry colorimetry

Interested in knowing more? Read this


https://dl.acm.org/doi/abs/10.1145/3214834.3214846
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Study of light energy in
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Spectrometry: radiometric qty. per wavelength 3
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https://www.softlights.org/chapter-11-color-temperature/ IntereSted in mOdeﬂiI‘lg thls7 LOOk here


https://blender.stackexchange.com/questions/81739/how-to-model-a-light-source-using-a-spectral-distribution-curve-for-the-color

4" Photometry

Study of perceived light energy in a scene

Photoreceptor Cells in the Eye

Cornea
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QUANTITY RADIOMETRIC PHOTOMETRIC

Power Per Unit Area Per Unit Solid Angle cd/m? = Im/m?sr = nit
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Spectral sensitivity of our eyes
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Spectral response of cones
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plotting S,M,L as 3D points as a function of wavelength
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http://persci.mit.edu/people/adelson/checkershadow proof



http://persci.mit.edu/people/adelson/checkershadow_proof

Trichromatic theory of light
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Trichromatic theory of light




Matching Experiment

tweak
sliders

target observed
colour colour
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Matching Experiment




Tristimulus values




Tristimulus values
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Tristimulus values
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Confusing? Read more here

I I
500 600 rO W (search for ‘Maxwell’ on the page)
wavelength (in nanometers) or here



http://www.handprint.com/HP/WCL/color6.html
http://pillowlab.princeton.edu/teaching/mathtools21fall/slides/slides04_trichromacy.pdf

The study of light
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radiometry photometry colorimetry

Interested in knowing more? Read this


https://dl.acm.org/doi/abs/10.1145/3214834.3214846
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