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Camera calibration

• Issues:
• what are intrinsic parameters of the camera?
• what is the camera matrix? (intrinsic+extrinsic)

• General strategy:
• view calibration object; identify image points in image
• obtain camera matrix by minimizing error
• obtain intrinsic parameters from camera matrix



Optimization problem: Notation



Optimization problem: 



Optimizing

• Chuck in constrained optimizer and run
• doesn’t work well - need a start point



A Start Point

2 Homogeneous equations per point - so with enough, can solve for C



RECALL:  The camera matrix - II

• Turn previous expression into HC’s
• HC’s for 3D point are (X,Y,Z,T)
• HC’s for point in image are (U,V,W)
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Transforms points from object  
coordinates into world coordinates  
most likely a rotation and translation

Transforms camera coordinates 
(f is hidden in here)



Camera matrix and focal point

• Trick:
• camera matrix maps focal point to (0, 0, 0)
• which means given a camera matrix, it is easy to extract focal point
• which means that we can extract translation from camera matrix



• Recall that extrinsic transformation is a 
rotation+translation

Camera matrix and focal point




