COMP 435 Biometrics & Security, 2010  

Homework-2

Student ID:_________________,  Last Name _________,  First Name ______________


	Q1. 

___________

            10 pts


PCA and LDA exercise. Download the 400 face images from the AT&T data set (available on the COMP 435 website), which consists of k=40 subjects, and each subject has m=10 samples.  

[Q1. 10 pts] 

a) [2 pts] Pre-processing the face images, for each face image, scale it to an icon image size of 20 x 18 pixels, ie, h=20, w=18. (hint, using matlab function imresize(im, [h w]) );. Convert each 20x18 images to a row vector of 360 dimensions: Here are some examples:
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b) [3 pts] Compute the PCA basis for this data set, A1, and plot the first 8 component basis of the PCA, as well as the eigen values of the PCA.  Notice that the order of the eigen values are important. 

c) [5 pts] Show your Matlab implementation of computing the PCA:

	Q2. 

___________

            10 pts


[Q2. 10 pts] LDA exercises:

[2 pts] a) Stack all face image vectors into an 400 x 360 matrix X, and all labels into an 400 x 1 vector L. Notice that L(1:10) = 1, L(11:20) = 2, …. L(k*10+1, (k+1)*10) = k-1; Compute the class means mk, for k=1..40, and plot them in a two dimensional space. 

[3 pts] b) Give the equation for computing the within class scatter for each class, and use matlab to compute the within class scatter for people with label L=[4, 8, 12, 24]. Show the results. 

[3 pts] c) Give the equation for computing the between class scatter, compute the between class scatter SB for the 40 person data set. 

[2 pts] d). Use the MyLDA.m provided to compute the LDA transform A2 for the face data set, project 40 faces from L=[4, 8, 12, 24] via A2 onto a two dimensional space, compare it with the PCA projection plot via A1. 
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