Louisiana State University

Department of Electrical and Computer Engineering

EE 7730 – Image Analysis I
Fall 2006
Problem Set 1
Assigned: September 25, 2006
Due: October 4, 2006
Problem 1: Download the Cameraman image, Cameraman.tif, and the Einstein image, Einstein.tif, from the class website. Write a MATLAB script file that will do the following. 
(a) Find the 2D DFT of those images.
(b) Display the magnitude and phase for both images. Use logarithmic scale for magnitude plots. Use fftshift to center the zero-frequency component in the plots.

(c) Replace the phase of the Cameraman image with the phase of the Einstein image. Take the inverse DFT of it, and display the result.
Problem 2: Let x(t) and y(t) be continuous signals, defined as
x(t) = t for 0 < t ≤ 1
x(t) = 1-t for 1 < t ≤ 2

x(t) = 0 elsewhere

y(t) = t2 for 0 < t ≤ 1

y(t) = 1 for 1 < t ≤ 2

y(t) = 0 elsewhere

(a) Use MATLAB to find the convolution of x(t) and y(t). Plot the result. 
Problem 3: Consider an image where pixel values, r, are real numbers in the interval [0,1]. Suppose that the histogram of the image is as follows:
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(a) What is the value of A?

(b) Find the point transformation that produces an output image with a flat histogram.

(c) Suppose that the desired histogram is not a flat histogram but it is given as follows:
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where s is the output pixel values. What is the desired transformation?

Problem 4: Let x[n] be a discrete signal, defined as

x[n] = 1 for n=0 and n=1

x[n] = 0 elsewhere

(a) Find the Fourier Transform of x[n]. Simplify as much as possible.
(b) Demonstrate the energy conservation property of Fourier Transform. 
Problem 5: Write a MATLAB function that applies histogram equalization on a specific region of an image. Name the function as my_hist_eq. Your function should work as follows: when it is run, it displays the image and lets the user to click on the image to select the region. It returns the histogram equalized region and also displays it. You may the built-in MATLAB histogram equalization function histeq.
function [ Region ] = my_hist_eq( img )
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