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Geography 407: Remote Sensing

Exercise 5: Image Classification

Ex 5A: Feature Space

1.  Turn in a screen dump showing your image and one of your feature space images with the cursors linked.  Place the cursor over some area of distinguishable land cover in your image and comment on the position of the cursor in the feature space image.

2.  How many possible feature space images are there and why?

3.  Explain what a feature space shows.  Explain what the red “center” in the feature space shows.
4.  In your feature space images (and in the ones shown above) there is a general trend of the pixels to lie along a line running at around 45º to the x and y axes.  Why might you expect that the pixels from an image of the earth might tend to fall along such a line?
Ex 5B: Signatures
1.  Turn in a screen dump showing the signatures you defined using an AOI.  What is the name of your signature file?

2.  Turn in a screen dump which shows your use of region growing to generate a signature.

3.  Turn in a screen dump which shows your AOI signatures plotted in feature space  (make sure that the ellipses are all shown and that the signature names are visible).
Ex 5C: Evaluating signatures

1.  Using the alarm mask, turn in a screen dump similar to the one displayed, showing part of your image with three different settings for the limits on one of the land covers. (The example given shows the limits for forest_1.) (Set your limits to max and min, 1 standard deviation, and 2 standard deviations as above).  Label each appropriately.  Explain your observations – which definition puts most pixels into the class you have chosen (and why)?
2.  Turn in a screen dump similar to the one displayed, showing the same part of your image with a setting of 1 standard deviation for the signature limits, and showing the ellipses drawn in feature space for all of the signatures.  Use feature space for bands 2 and 4.

(a)  Which of the land covers show a large amount of overlap?

(b)  Which are well-separated?  

(c)  Would you expect this to be the case in different spectral bands?

(d)  How do your ellipses change when you increase the signature definition to include 3 standard deviations?

3.  Contingency matrix

(a)  In the table shown, how many pixels were classified as water?
(b)  How many of these came from the original AOI used to define the water signature?  

(c)  How many came from some other signature definition?  Which signature was this?
(d)  What two classifications are most confused?  

(e)  Why do you think this is?

Print out and turn in your own table.  Choosing water (if it is defined for your image) or some other class (if water is not defined), answer the same questions posed above.

(f)  How many pixels were classified as water?
(g)  How many of these came from the original AOI used to define the water signature?  

(h)  How many came from some other signature definition?  Which signature was this?
(i)  What two classifications are most confused?  

(j)  Why do you think this is?

4.  Separability
(a)  In the report shown which two classes are most distinct?
(b)  What units are used for these distances?  (Think carefully about how these distances are defined.)
(c)  Turn in the separability report for your signatures.  In your report, which two of your classes are most distinct?

(d)  Print out and turn in a separability report for your signatures based on three bands.  Which three bands produce the best minimum separation between signatures, and which produce the best average separation?
(e)  Print out and turn in a separability report for your signatures based on two bands.  Which two bands produce the best minimum separation between signatures, and which produce the best average separation? 
5.  Histograms

(a)  Turn in a screen dump for your signature histograms similar to that shown above.  

(b)  In the one shown, in which band are water and forest_2 most difficult to distinguish? 

(c)  In which band are they most distinguishable?  

(d)  What parts of the spectrum do these bands correspond to?  

(e)  In your signature definitions, which bands do the best job of separating water from other land covers?  
(f)  Which of your bands are the worst for this?
6.  Statistics

(a)  Print out and turn in a statistics report for your signatures.   

(b)  In the report shown the highest reflectance for water is in band 1 - what color is this?  Is that what you would expect?
(c)  In which part of the spectrum does water absorb light most effectively (i.e. reflect the least)?  (Think about the reflectance spectra we looked at earlier in the course.)  Does this agree with your own definition?

Ex 5D: Decision Rules

1.  Explain carefully why there are differences between the way things are classified in the minimum distance and the maximum likelihood classifications even when the original image is the same and the signatures used to classify the image are the same?

2.  How would you find out which was best?

3.  Identify some bright areas in your distance file.  Do they correspond to areas which were classified differently by the two different decision rules that you used?

4.  Turn in a screen dump showing a close up of part of your classified image together with the signature definitions.  (I need to be able to see how various areas were classified.)

Ex 5E:  Unsupervised classification

 Turn in a screen dump of your unsupervised classification.

