EE1F2 Multimedia Data

Laboratory Exercise 1 : Matlab Image Processing 

Aims and objectives

To introduce image processing with Matlab and to appreciate the effects of simple image processing techniques.

Introduction

For this exercise we will use a popular scientific application called ‘Matlab’ to investigate some image processing techniques. You may be able to find and run this application yourself; there is usually a desktop icon.  If you have any difficulties please ask a teaching assistant for help.

The self assessment form at the end of this document lists a number of things you may want to think about whilst carrying out this lab. Make sure you fill this out as you go. You are welcome to show it to a lab assistant at the end of the session for their comments.

IMPORTANT: Work carefully through the exercises below and take note of the instructions and their format.  All of the instructions you will need to control Matlab are introduced by example.   Take careful note of these example instructions, take your time and ask for help if you need it.  For example, the command line instruction imshow(im) is first used in part 1 to view the image called “im”.  There will be several occasions in the exercises when you will need to view different results, which you can see from the earlier example, has the form imshow(image name).  

If you have any problems ask a teaching assistant for help.  

Create a "1f2" folder in your Y:\ filespace and create a subdirectory inside it called "lab1".  Open the course web page (http://www.eee.bham.ac.uk/spannm/Courses/ee1f2.htm ) and download the laboratory 1 resource zip file (Lab 1 files) by right clicking the save option (this may be "Save Target As" or “Save Link As” or similar) on the link on the course web page.  Also these files are now on the course Canvas page. Unzip these files into your lab1 directory and open Matlab.  Note it may take a minute to load.  When it opens, change the current directory on the main toolbar to Y:\1f2\lab1 so that it will find the files it needs to work with.  You can do this by clicking on the button with dots on and browsing to "My Documents" where you can select the directory 1f2 and then lab1.

Part 1: Histogram manipulation
Please remember to take your time and take careful note of the instructions introduced by example.  You will need to reuse them.  

Begin by loading the image ‘pout.tif’.  This can be done typing:

im=imread(‘pout.tif’);

You can view this image by typing:

imshow(im);
· Note that it may be useful to open another viewing window by typing figure.  

· Note also that you can use the arrow up key to tab back through your old instruction history; this may save on some typing.  

· Omitting the semi-colon after instructions means the results are echoed to the screen.  This is sometimes useful, for example, for viewing and checking filter coefficients, so the semi-colons have been purposefully omitted in places later.

Firstly we are going to examine the image histogram using the function:

imhist(im);

to show the histogram before we do some equalisation.  

To perform the equalisation we will use a histogram equalisation function, histeq:

imout=histeq(im);
Now view the resultant image and the resultant histogram (of imout) using the imshow and imhist commands. Comment on the results on the assessment sheet. 

Part 2: Filtering

This section introduces some of the simple template operations introduced in the lecture.  

a) Low pass filtering
First we will to generate a very simple 3x3 low pass (lp) template (Note there are spaces between the 1's in the template below.  The semicolons indicate the end of each row).

lp=[1 1 1;1 1 1;1 1 1]/9

Now apply the convolution using:

imout=conv2(double(im),lp);
(the double function used here simply converts to floating point numbers to allow for the non-integers we can expect from averaging over 9 pixels)

and now view the result (imout) using:

imshow(imout); 
Comment on the results on your assessment sheet.  

For comparison, you can reopen the original by typing 

figure; imshow(im)


b) High pass filtering 

Now repeat the process by defining and applying the high pass (hp) filter below.  

hp=[0 -1 0;-1 4 -1;0 -1 0]
The high pass filtered image will contain negative values, so our result can be better viewed by adding an offset

imshow(imout+128);

Comment on your high pass filtering results, comparing with the low-pass case.

c) Sobel template 

Repeat the above using the Sobel templates, s1 and s2, defined below.  You should implement them separately (observing their individual effects) and then together (i.e. one after the other on the same image).

s1=[-1 -2 -1;0 0 0;1 2 1]/3; s2=[-1 0 1;-2 0 2;-1 0 1]/3;
Comment on the results on your assessment sheet.

d) Median filtering
Now we will use a Matlab median filtering function called medfilt2.

(medfilt2 and some of the other functions we have used in this exercise are not native Matlab instructions.  They are defined in the simple .M Matlab files within your unzipped laboratory resources file).  

medfilt2 can be applied as:

imout= medfilt2(im);
The effect of this filter will be clearer for a noisy image.  The following instruction can be used to add noise to the original image:

noisyim = saltandpepper(im,0.02);
View this image and then apply the median filter (as shown above).  The ‘0.02’ parameter governs the noise density. Try 3 different density values ranging between 0 and 1 and comment on your results on your assessment sheet. 
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Laboratory 1 Self-Assessment Sheet : Matlab Image Processing

Part 1
Describe the effect of histogram equalization (explaining briefly why this is the case).

Part 2
a) Comment on the results of the 3x3 low-pass filter (again explaining why this is the case).

b) Comment on the results of the high-pass filter (explaining why) - compare with the results of the low-pass filter.

c) Comment on the results of the Sobel filters (s1 and s2).

d) Describe the effects of different values of 'salt&pepper' noise and median filtering.

