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Camera Calibration & Radiometry

• Reading:
–Chapter 2, and sections 3.2, 5.4, Forsyth & Ponce
–Chapter 10, Horn

• Optional reading:
–Chapter 4, Forsyth & Ponce

• Handouts: Revised Problem Set 1

February 12, 2008

Plan

• First part: how positions in the image relate to 3- d 
positions in the world.

• Second part: how image intensities relate to surface and 
lighting properties in the world.

Last Lecture:
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Special case BRDF: Specular Reflection
• Surface looks bright only when the viewing angles equal 

the illumination angles

• Radiance reflected from a specular surface illuminated 
by point light source locates at
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• Useful in recovering surface shape from images
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Scene Radiance

R(p,q)≈



6

– Radiance cannot be negative
– Defined only for                         

For values outside this range, the radiance is zero.
– Maximum value is 1.

20 πθ ≤≤ i

Linear Reflectance Map

Lambertian surface illuminated by point source
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• There is a unique mapping from surface orientation, 
(p,q), to radiance given by the reflectance map

• Inverse mapping is not unique
• An infinite number of orientations give rise to the same 

brightness
• Brightness has one degree of freedom, orientation has 

two 
• To recover two unknows, we need two equations – two 

images taken with different lighting will result into two 
equations
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• no surface discontinuity – the surface is smooth

- Additive height constant


