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Image convolution is usually used to smooth the images or to extract the features in the

images. However the convolution on a large image is always time-consuming. Please explain
how to reduce the calculation time of convolution operation. (10%)
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5.

For a bundle adjustment of the image block shown in the following figure,

Please list the number of observations and unknowns,(5%)
What are the dimension and rank of the normal equation matrix (explain why), (5%)

What is the expected structure of the normal equation matrix? Please list any
assumptions you made. (10%)

For the same image block but using a bundle adjustment with self-calibration procedure,

please answer the same questions in problem 2. (20%)
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