Image-Based Lighting Il

© Clément Poline

15-463:. Computational Photography
Alexel Efros, CMU, Fall 2006

...with a lot of slides
donated by Paul Debevec









We can now Illuminate
synthetic objects with real light.

How do we add synthetic objects to a
real scene?




Real Scene Example

Goal: place synthetic objects on table




Light Probe / Calibration Grid




Modeling the Scene

light-based model




The Light-Based Room Model




Modeling the Scene

light-based model
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The Lighting Computation




Rendering into the Scene
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Background Plate




Rendering into the Scene

Objects and Local Scene matched to Scene




Differential Rendering

|_ocal scene w/o objects, Illuminated by model




Differential Rendering (2)
Difference in local scene










IMAGE-BASED LIGHTING IN FIAT LUX
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HDR Image Series

1/30 sec

1/250 sec 1/2000 sec 1/8000 sec




Panorama
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Assembled Panorama




Light Probe Images




Capturing a Spatially-Varying
Lighting Environment




The Movie




Simulating the: Glare e
HUMaRNEYE

s (GIie(|SPENGET, Peter Shirey,; Kurt
Zimmerman, and benald Greenhnerg.
Bhysically=hased glare effects iordigial
Images: SIGGERARHI9S5:




Scattering In the eye

Aqueous Humor
Caornea.

Crystalline Lens

Incoming ray

Scattered ray

Phatoreceptors—

Collector Cells —
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Direction of

photoreceptor's ;
maximuim
sensitivity




HDR Image




Gaussian Blur, LDR information Only




Gaussian Blur, Full HDR Information




Full HDR Disc Blur




Erame! Postprocessing inlRendering with Naturall Light




Real objects under new lightifig




Rendering Light Probes as Light
sources







A Lighting Reproduction Approach




Composited Results




Environment Map from Single IM&ge?




Eye as Light Probe! (Nayar etal)




Cornea iIs an ellipsoid

limbus z

(b)

Figure 2: (a) An external view of the human eye. (b) A normal
adult cornea can be modeled as an ellipsoid whose outer limit cor-
responds to the limbus. The eccentricity and radius of curvature at
the apex can be assumed to be known.




Ellipsoid fitting
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Reach for the sky

e How can we capture the whole sky as
an environment map?

e What happens with the sun?




Pirect PR Capture: off the

s Use Sigmea 8mm
fisneye lens ana

Canen E@S 1Ds e
COVET entire sky,

e ([Jse 3.0 NDrfilter on
IENS PACK LO) COVEY
fitlifranger o lIght

= @nIy0reTlIgnt
geLs Lireuamn!

Stumpfel, Jones, Wenger, lichou, Hawkins, and Delhevec. “Direct
HDR Capture: of; the: Sun and Sky*. 16 appear in Afrigraph 2004.




Extrienie HDRImage Seres

1/4 sec 1/30 sec
/4 /4

1/30 sec 1/250 sec 1/1000 sec 1/8000 sec
/16 /16 /16 /16




Extreme HDR Image Series
- sl cleseup

1 sec 1/4 sec 1/30 sec
/4 /4 /4

1/30rsec 1/250)sec 1/1000 sec  1/8000 sec /16y
/16 /16 /16 only image that doedad

saturate!




Spectrall Calipration = NDrfilters are
IN@iIF NecessariilyNeuitral!
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| \ : ; 'ﬂ Before correction

After correction
pased on MacBeth
ColorChecker: chart
appearance




WwoerCompleter days of HDR LIghating
(SeeVviden)

(day averages at 1 min. intervals)

Feb 22, 2004 Feb 23, 2004
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100 samples per pixel, 189 min.
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HDRI1 Sky Probe




Clipped Sky + Sun Source







Lit by sun only, 21 min.
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Lit by sun and sky
















