
 

 

EE168        Extra Credit problem 
 
 
Due Monday, March 17, by 12:00 Noon 
 
This problem investigates color image display, and analysis of multichannel images (such 
as color).  Pick up the handout on principal components in class which describes the 
analysis procedure.  Submit online as hw9. 
 
1. Copy the file stanford.cir from the class web area on the homework page.  This file is a 
space-based image of the Stanford University area, collected by a Landsat satellite, and 
contains information from both the optical and infrared portions of the spectrum. 
 
The image is a color image, with red, blue, and green colors each depicted by a 1024 by 
1024 byte representation on the disk.  The file you have just opened consists of three 
1024x1024 byte arrays appended one after the other, with the first representing the red 
values, the second representing the green values, and the third representing the blue 
values.  Thus the total file size is 1024x1024x3=3145728 bytes. 
 
2.  Display the data you have just read in as a color image using the image routine in 
matlab.  You should see a false-color image of the Stanford area.  You can check your 
result by downloading the stanford.jpg file from the class area, which is a jpg version of 
the original data.  The images should agree.  Save and submit your version of the image 
as a byte file. 
 
3.  Calculate the mean and standard deviation of each of the three channels of the image, 
that is, the r, g, and b images. 
 
4.  Apply the principal component analysis as described in the handout.  This will 
generate a new multichannel image with three channels.  Combine these three new 
channels as the r. g. and b components of a new image and display and submit.  The red 
channel should contain the first principal component (associated with the largest 
eigenvalue), then the green, and the finally the blue should be the third principal 
component. 
 
5.  Calculate the mean and standard deviation of the channels of the new image, and 
comment on which has the highest contrast and hence the most information. 
 
 
 


