CS 516 - Biometrics

HW1
Due Oct. 18th, 2011 @ 10am
100pt
1) 30pt – Complete the pseudocode algorithm for describing how to find the skew/rotation of a document that contains a single text line, by finding the baseline angle using Hough transform. 
You may use inter  (yintercept, ) or (r, ) parametrization of a line (perpendicular distance to origin) as the indices of the accumulator array (e.g. C[r][]). 
You have the following relationships (you can find whatever you need from simple geometry and trigonometry):
xcos-ysin = r              y = ax + b           … (a=tanb yintercept) => b=y-ax










      //Hough transform for line orientation estimation
Consider angles  in {1..M}

 For all points (x,y) in the document image – x,y are coordinates


For all angles  in {1..M}


r= xcos-ysinI.e. given find corresponding r determined by this x,y
C[r][]++;



OR



b=y-x tan
 I.e.   given find corresponding b determined by this x,y
C[b][]++;

        Pick parameters for which C is maximum.
2) 70pt - Simple subproblem in fingerprint verification.

a) 50pt - Implement the orientation field estimation for a fingerprint using Matlab. You are expected to read in the image (a sample is under hws/), compute the gradient at each location and do the averaging using a window size of 17x17 pixels and find the orientation fields as given in the formula as in the A. Bazen paper. Apparently, Matlab has a function called quiver that you can use to display the orientation fields. 
b) 20pt – Calculate the coherence in each window and mark (in some way that is easy to do in Matlab) regions where orientation field is not strong.
Submit this document with typed in answer for 1) and some remarks/observations about question 2), along with separate matlab code to me via email.
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