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Technique
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Aerial Photo: John Statmets




Multiple Exposure Photographs ----::> Camera response curve
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Post processing: Vignetting Correction

Digital Vignetting Filter

Light fall -off




Post processing:
Luminance Calibration




Post processing:
Lighting Calibration using
[lluminance meter




Post processing:
Lighting Calibration using
[1luminance meter
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Post processing: Calibration
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Post processing: Calibration

pinterp —vf input.hdr —vth —x 1024 —y 1024 —{f input.hdr hemi.hdr



Post processing: Calibration
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pinterp —vf input.hdr —vth —x 1024 —y 1024 —{f input.hdr hemi.hdr



Post processing: Orientation




Post Processing

* Adjust exposure to 1 1n sky 1images

pfilt -1 —e ... skyl.hdr > skyle.hdr



Daylighting Stmulation

1+ 2sin(ar)

Geometry: Sky dome 1s a hemisphere that 1s
centered over the extends of the environment.

Distribution: Determined from a generic sky model



Image based Sky Model

Light Emitting Hemisphere



Image based Lighting

Mathematical model of sky dome versus image based model



g R IR0y

7))
iy
=
=
=
N
<
<=
o
—

Aerial Photo




Computer Simulation

Light

Sources

N\

Daylight Electric
Lighting
Sky
models
Sunlight

C.
aQ
=
H
-
o
=]
2]
2
@)
=
=,
o
=
REAS
Material | Reflectance |
Properties .
/ \
Isotropic Anisotropic
Models Models
/ /¥
Ideal Ideal Directional
Diftfuse Specular Diffuse




Material Definitions
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R: 0.6677 G: 0.6161 B: 0.4585
Ref, = 0.265 * R+ 0.670 * G + 0.065 * B



Theoretical Evaluation

Radiance Lighting Simulation and Visualization
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Theoretical Validation

1+ 2sin(a)
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PBR IBR

Visual and numerical match?



Radiance

Deterministic Stochastic

Direct calculation Indirect calculation



Physically based Rendering

Direct Calculation Indirect Calculation

Sunlight Skylight

Radiance Lighting Simulation and Visualization



Image based Lighting

Indirect Calculation (Stochastic)

Sunlight SKkylight

Radiance Lighting Simulation and Visualization



Theoretical Evaluation
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Theoretical Evaluation

CIE Intermediate sky |

Average difference: 1.6%




Theoretical Evaluation
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Location specific
Empirical Evaluation




Evaluation with Real-world data
HDRI | IBR

Partly Cloudy Sky



Site specific
Empirical Evaluation
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Surrounding urban fabric and forestry




Surrounding urban fabric and forestry
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Direct HDR Capture of the Sun and Sky

AFRIGRAPH 2004 Paper
SIGGRAPH 2004 Poster
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Conclusion

Image Based Sky models provide a more
accurate and efficient way of defining:

— Sky luminance distributions
— Surrounding structures

— Surrounding forestry
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