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Traditional Live-Action CompositingTraditional Live-Action Compositing

Images: BKSTS film process chartImages: BKSTS film process chart
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Real-World HDR Lighting EnvironmentsReal-World HDR Lighting Environments

Lighting Environments from Debevec98:
http://www.debevec.org/Probes/
Lighting Environments from Debevec98:
http://www.debevec.org/Probes/
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http://radsite.lbl.gov/radiance/http://radsite.lbl.gov/radiance/
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Paul Debevec. A Tutorial on Image-Based Lighting.  IEEE Computer Graphics and 
Applications. Special Issue on IMBR, Jan/Feb 2002.
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A Lighting Reproduction ApproachA Lighting Reproduction Approach

Related WorkRelated Work
• Blue Screen Matting

Smith and Blinn 96
Chuang et al. 02 (Video Matting)

• Recombining basis lighting
Debevec et al. 00 (Light Stage 1) Hawkins 

et al. 01 (Light Stage 2) Malzbender et al. 
01 (PTMs)

Koudelka et al. 01

• Environment Matting
Zongker et al. 99
Chuang et al. 00 (Real time!)

• Blue Screen Matting
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Debevec et al. 00 (Light Stage 1) Hawkins 

et al. 01 (Light Stage 2) Malzbender et al. 
01 (PTMs)

Koudelka et al. 01

• Environment Matting
Zongker et al. 99
Chuang et al. 00 (Real time!)
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www.desertdomes.comwww.desertdomes.com
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Color Kinetics iColor MR LightColor Kinetics iColor MR Light

18 LEDs: 8 Red, 5 Green, 5 Blue

 USB Addressable, 8-bit RGB values

18 LEDs: 8 Red, 5 Green, 5 Blue

 USB Addressable, 8-bit RGB values
www.colorkinetics.com
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Light Stage 3 Control ProgramLight Stage 3 Control Program

Illuminated ActorsIlluminated Actors
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Obtaining a MatteObtaining a Matte
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Infrared LED IR-Screen LightsInfrared LED IR-Screen Lights

19

20



11/6/2021

11

LS3 Camera SystemLS3 Camera System

Color CameraColor Camera
Infrared CameraInfrared Camera

Beam SplitterBeam Splitter

Matte DivisionMatte Division
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Composited ResultsComposited Results

“Composite Photography”
L. B. Pickley USPTO 1949

“An Infrared
Self-Matting Process”
Z. Vidor JSMPTE 1960

Research thanks: Johnathan Banta, Ken Wiatrak
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Front-Projection Blue ScreenFront-Projection Blue Screen

Used at Keio University for “The Magick Lesson”
Directed by Mark Dippe and Masa Inakage

iColor MR Response CurveiColor MR Response Curve

Calibrated using Photo Research PR650
Spectroradiometer   http://www.photoresearch.com/
Calibrated using Photo Research PR650
Spectroradiometer   http://www.photoresearch.com/
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Sony DXC-9000 Response CurveSony DXC-9000 Response Curve

Calibrated using HDR Shop:
http://www.debevec.org/HDRShop/
Calibrated using HDR Shop:
http://www.debevec.org/HDRShop/

Center of Projection Calibration

Color Camera: 55mm

IR Camera:17mm
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Color CameraColor Camera
Infrared CameraInfrared Camera

Beam SplitterBeam Splitter

Color/IR Image RegistrationColor/IR Image Registration

Color ImageColor Image IR ImageIR Image
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Color ImageColor Image

IR ImageIR Image
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Corner-detected IR ImageCorner-detected IR Image

Corner-detected Color ImageCorner-detected Color Image
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Warping GridWarping Grid

IR Image - warpedIR Image - warped
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Color ImageColor Image

Unwarped MatteUnwarped Matte
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Warped MatteWarped Matte

ForegroundForeground
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Plate with matte holdbackPlate with matte holdback

Final CompositeFinal Composite
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Color CalibrationColor Calibration Falloff CompensationFalloff Compensation

L’ = MRL’ = MR

LL

RRrd=1rd=1

3D Virtual Set3D Virtual Set

Rendered with Global Illumination and Image-Based HDR Lighting in “Arnold” by Marcos FajardoRendered with Global Illumination and Image-Based HDR Lighting in “Arnold” by Marcos Fajardo
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Virtual Set Composite with 
Dynamic Lighting

Virtual Set Composite with 
Dynamic Lighting

Future WorkFuture Work
• Reproduce near-field incident 

illumination
• Video Projectors

• Add artistic controls
• Rim Lights

• Bounce cards

• More and Brighter Lights
• Larger Stage

• Reproduce near-field incident 
illumination
• Video Projectors

• Add artistic controls
• Rim Lights

• Bounce cards

• More and Brighter Lights
• Larger Stage
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Light Stage 4

Light Stage 4Light Stage 4
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Video Producer: Diane Piepol
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Arnold Global Illumination Renderer: Marcos Fajardo
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Sponsored by the United States Army, the University of Southern California, 
and TOPPAN Printing Co., Ltd.
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