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Lab 3

Learning outcomes

In this lab you will do more with membership functions.

When you build a fuzzy system in Matlab consisting of rules, membership functions and so on you develop a fuzzy inferencing system – known as a FIS in Matlab. To be able to consider membership functions properly we place everything inside a FIS. The following code creates a linguistic variable representing age with 3 associated linguistic terms or labels. We see in this code that to do this we create a FIS first. Note the use of % to allow for comments. Enter this code into a m-file and see the results. Use the help where necessary to fully understand what is going on.

% This is a simple m-file to create a linguistic variable

% for age with three linguistic labels - young, middleaged and old

% the first statement creates a new FIS with string name test

% and Matlab variable a. The FIS takes certain defaults which you can

% ignore for the moment.

a=newfis('test');

% This adds a variable called 'linguistic age' to the FIS which is 

% of type input and lies between 0 and 70

a=addvar(a,'input','linguistic age',[0 70]);

% We now add three membership functions - read the help to understand

% the parameters

a=addmf(a,'input',1,'young','gaussmf',[10 0]);

a=addmf(a,'input',1,'middleaged','gaussmf',[10 40]);

a=addmf(a,'input',1,'old','gaussmf',[10 70]);

%This plots the membership functions

plotmf(a,'input',1)

Now add a new variable into your m-file called ‘male linguistic weight’ which describes someone as small, medium or large over a domain ranging from 65Kg to 120Kg. Use triangular membership functions. Plot the result.

Finally add a third variable to the same m-file 'male linguistic feet size' choosing five sensible labels and domain. Use membership functions that are not gaussian or triangular.

Pictures are very important when developing fuzzy systems. Investigate the subplot command to show all three variables in some sensible way together. Use appropriate labelling etc.

Since you will also need to be able to imbed these sort of pictures in documents take this figure and place it in a file using the word processing package you use on a regular basis.

Labs 4 & 5

Learning outcomes

In these labs you will be able to use if-then rules in a FIS and develop a small FIS. 

Having had some exposure to membership functions, we can start to consider how to put these together in rules in a FIS in Matlab. To do this we are going to develop a small set of rules. We have a small system that gives advice on whether a bank should give a loan based on two things: period of employment and salary
. We have conducted a knowledge acquisition exercise with an expert from which we have gleaned the following information:

1. The salaries under consideration range from £0 to £100,000.

2. The period of employment is their number of year they have been in their current job, ranging from 0 to 40 years.

3. The linguistic salary (lsalary) has three labels, low medium and high where medium is best represented by a trapezoidal membership function and low and high are 'shoulders'.

4. The linguistic period of employment (lperiod) is covered by five labels (very low, low, medium, high and very high) and are represented by triangular membership functions.

5. The decision takes three linguistic terms low, medium and high. Low and high are triangular whilst medium is trapezoidal. The decision range is 0 to 100

There are two rules initially:

1. If lsalary is high and lperiod is very high and then decision is high.

2. If lsalary is low and lperiod is very low then decision is low.

To add a rule to a FIS we use the following:

addrule(a,ruleList)

where a is FIS name and ruleList is a matrix. See the help to see how it works. 

Your tasks are to:

1. create the variables and plot them on the same figure

2.  and add the rules to your system.

Produce an output showing the fuzzy sets and associated rules (note you should use showrule.)

If you have spare time put in all the rules.

� This is obviously a very simple example!





