GMM3 Matlab( Warm-up Exercise 2
1. The object of this exercise is to demonstrate that by adding a series of harmonics, i.e. sinusoids of a fixed frequency relationship, it is possible to construct a signal that appears quite different to each original sinusoid. Here we shall use the sum of the series 1/n(sin(n(x)) to construct a triangle wave. 

a. Construct a 1D row array I(x) = -(1/n)(sin(n(ox)) for an initial value of n = 1, and (o = 0.3 (say) for x = [0..300] samples. 

b. Copy I(x) into an array D(x) that will be used to build the signal and Plot D 

c. Now repeat step 1.a for n = 2 and add the new version of I into D and display
d. Repeat the above process up to n = k, where k is a positive integer, incrementing n in unit steps. Build a loop within a Matlab function to automate the process

e. Build a new version of the above function to generate a square wave using the series (1/n)cos(n(ox-(/2) for n = [1,3,5,…]
2. Recall in the first exercise introducing image analysis in Matlab examining an image histogram.
a.  Write your own function to compute and return an image histogram from a greyscale image comprising 8 bit pixels. This involves visiting each pixel of the image and accumulating how many instances of each shade of grey are found. This core operation comprises:

g = I(x,y) current pixel visited
H(g) = H(g) + 1 where H is a 1D row matrix storing the histogram

b. Observe the values accumulated in H using your function using plot and compare to those displayed using the Matlab function imhist to check that you get the same results.
c. The histogram shows peaks where there are many pixels of the similar shades of grey that potentially correspond to image regions. By selecting thresholds in the “valley” between these peaks, it is possible to separate these regions. Examine the histogram of the images provided and choose thresholds on valleys selected by eye and threshold the images using your threshold function.

3. If the region to be segmented by threshold is of dimensions that are known approximately, then it becomes a simple task to count the number of pixels accumulated in the histogram bins (from end of the bins corresponding to light or dark end of the array). Write an automatic thresholding algorithm that accepts a parameter stating the % of the image that the desired threshold corresponds to and a second parameter which indicates whether this is a “light” or  “dark” region, so as to guide the search. The routine should display the thresholded image, the image histogram and also the grey level value at which the threshold resulted.
