Project #5
Camera Calibration

Due Thursday October 12th.
Project #5

Problems from Shapiro and Stockman

Exercise 13.16

(a) Locate software* to perform least-squares fitting.  Enter the point correspondences from Figure 13.18 and compute the camera matrix: compare it to the matrix shown in Figure 13.18.

*NOTE: The technique of pseudoinverse as discussed in class will be appropriate for this assignment.

[image: image1.wmf]
(b) Delete the three points with the largest residuals and derive a new camera matrix.  Are any of the new residuals worse than 2 pixels?

(c) Define the 3D coordinates of a 1x1x1 cube that would rest on one of the top horizontal surfaces of the jig shown in Figure 13.15.
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Transform each of the eight corners of the cube into image coordinates by using the derived camera matrix.  Also transform the four points defining the surface on which the cube rests.  Plot the images of the transformed points and draw the connecting edges.  Does the image of the cube make sense?

Exercise 13.20

(a) Using the data in Table 13.2, compute two calibration matrices, one from columns 2-6 and one from columns 2-4 and 7-8.
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(b) Using the method of Section 13.3.3, compute the 3D coordinates of point A using only the two camera matrices and the image coordinates in columns 5-8 of the Table.  Compare your results to the coordinates in columns 2-4 of the table.

(c) Consider the obtuse corner point between corner points I and P of the jog: call it point Q.  Suppose point Q images at [196,135] and [281,237] respectively.  Use the stereo method to compute the 3D coordinates of world point Q and verify that your results are reasonable.

