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Course Schedule 

§  Structured Lighting 
§  Robust Pixel Classification 
Ø Projector Calibration / Structured Light Reconstruction  
§  Projector Calibration / Structured Light Reconstruction 
§  Surface Reconstruction from Point Clouds  
§  Elementary Mesh Processing 



Summary of Camera Calibration 
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Camera Calibration Procedure 
§  Use the Camera Calibration Toolbox for Matlab or OpenCV 

Normalized Ray Distorted Ray (4th-order radial + tangential) Predicted Image-plane Projection 

Estimated Camera Lens Distortion Image Sequence for Camera Calibration 



Demo: Camera Calibration in OpenCV 
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Calibration Procedure 
§  Consider projector an inverse camera          

(maps intensities to 3D rays) 
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Calibration Procedure 
§  Consider projector an inverse camera          

(maps intensities to 3D rays) 
§  Identify printed fiducials in each image 
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Calibration Procedure 
§  Consider projector an inverse camera          

(maps intensities to 3D rays) 
§  Identify printed fiducials in each image 
§  Use fidicials to find 3D calibration plane 
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Calibration Procedure 
§  Consider projector an inverse camera          

(maps intensities to 3D rays) 
§  Identify printed fiducials in each image 
§  Use fidicials to find 3D calibration plane 
§  Project checkerboard on calibration board 
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Calibration Procedure 
§  Consider projector an inverse camera          

(maps intensities to 3D rays) 
§  Identify printed fiducials in each image 
§  Use fidicials to find 3D calibration plane 
§  Project checkerboard on calibration board 
§  Find ray-plane intersection for each corner 
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Calibration Procedure 
§  Consider projector an inverse camera          

(maps intensities to 3D rays) 
§  Identify printed fiducials in each image 
§  Use fidicials to find 3D calibration plane 
§  Project checkerboard on calibration board 
§  Find ray-plane intersection for each corner 
§  Use 2Dà3D correspondences to estimate 

intrinsic/extrinsic projector calibration 
(and radial distortion model) 
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Projector-Camera Calibration Results 

0 
500 

1000 0 

500 

1000 

1500 

400 
200 
0 

X c2 

Y c2 

O c2 
Z c2 

X p 
Y p 

X c 

Z p 
O p X c1 

Z c1 

Y c1 

O c1 

(mm) 

Z c (mm) 

Y
 c (m

m
) 

Projector-Camera Calibration Results 
§  Implemented complete toolbox for projector-camera calibration 

 (available for Matlab and OpenCV) 
§  Sufficient accuracy for structured lighting applications 
§  Software and documentation available on the course website 



Demo: Projector Calibration in OpenCV 
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Structured Lighting Reconstruction Results 



Additional Reconstruction Examples 



Demo: Putting it All Together 



How to Get the Source Code 

http://mesh.brown.edu/byo3d 



For More Details 

http://mesh.brown.edu/byo3d 


