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Question 1: [20 marks)

When we perform image-to-map rectification or image-to-image registration, we need to do
spatial resampling and intensity (digital number) interpolation. Name three intensity
interpolation methods. Describe their advantage and disadvantage. For a particular application,
the digital numbers (brightness values) in the original image need to be kept during the
interpolation process (such as classification). Which interpolation method is best for such an
application?

Question 2 [20 Marks]

Identify 3 components of at-sensor radiance of a surface object, show the photon paths using a
diagram, and identify the component contains surface bi-directional reflectance information.

Question 3 [20 Marks]

What is supervised classification? What is unsupervised classification? Describe the advantages
and disadvantages of supervised and unsupervised classification.
Question 4 [20 marks]

What are the major steps to process a raw satellite image (top-of-atmosphere, digital number) to
an at-surface reflectance image? Explain the reasons for converting digital numbers in satellite
images to reflectance before they are used for retrieving the physical/biophysical parameters of
surface objects.

Question 5 (20 Marks]

At a conference research group A and research group B both presented papers on the value of the
principal components analysis (PCA) for reducing the number of features required to represent
image data. Group A described very good results that they had obtained with the method whereas
Group B indicated that they felt it was a little use. Both groups were using image data with only
two spectral bands. The covariance matrices for their respective images are as follows. Explain
the points of view of both groups.
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