Homework 3 for CIS 601
Name:  Li An
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Solution
We have a variable 'ag'. 'ag' is a 240x320x56 matrix containing 56 gray images taken from a movie (starring a famous professor). The movie shows a static indoor scene with a single moving object, the following images show the 29th frame out of the 56. 
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The following picture shows the difference image of the example image above: 
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Create a 1x56 vector 'v', that contains the number of foreground pixels in each frame. Plot the vector v as following:
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This figure shows that the number of foreground pixels is increasing from the 1st frame to about 32nd frame. The foreground pixels number has the maximum value at the 32nd frame. And from the 32nd frame to about 40th frame, the number is decreasing very quickly. To compare its correspondence to the movie frames, we show the 32nd and 40th frames as following:
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It shows that the vector ‘v’ is corresponding to the movie frames and the simple system could be used as a basis for an object recognition system. 

But maybe the system could be improved, if the background image is not just built averaging all images. So we filter frames where there's surely a huge amount of foreground and not to use these frames in the background building process. 
The following image shows the same difference image as above, using BG2 instead of BG1:
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Create another vector 'v', which contains the number of foreground pixels in each frame based on the BG2 and BGstd2. Plot the vector v as following:
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It is obvious that the second system has more foreground pixels than the first system. 

The following is the two background images:
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They seem to be very similar, so we have to enhance the difference in an appropriate version:
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The enhanced difference picture shows a lot of information. It shows the two background images have difference in the man, table, bookshelf and the lamp. 
From the above analysis, we could see that in the second system, by using BG2, the difference images have more foreground pixels than in the first system. And the background in the second system has better quality. So we could conclude that the method in the second system of getting background is a better approach and improve the quality of the surveillance system.
