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Matlab

« Stands for MATrix LABoratory

 Interpreted language

* Scientific programming environment

e Very good tool for the manipulation of matrices
* Great visualisation capabilities

* Loads of built-in functions

« Easy to learn and simple to use
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Matlab Desktop

<} MATLAB

File Edit View Web ‘Window Help

| I“"?| b B oo | - | ? |Current Diredory:lw;xwgrk

=10l

IElase VI

Size Evytes|Class
1xd 2359536 | cell arrajsl
1x4 BO29552 | cell array
_ A096xExZ | 3580696 | cell array
EE Dists 4096 A096x22x] 10731648 | cell array
| 4096 A096x70x] 35755056 | cell array
Workspace / e laor | 22636 ol an
. 1x409a 11264400 | cell array
Current Directory e zase |zzseoono cers scrs
i) Tl 96 4096xG 262144 | double ar:

lﬁh'__- Laare aces PP

i I | \Workspace | currentDirectary |

W4096 ( (NeighNZ_4098{1,1},1), (NeighN2_ 4096{1,1}, I
plot (V4096 (NeighN2_4098{1,1},1),W4096 (Neighllz_:
hold on

plot(W4096(1,1),W4096(1, 'E. ')
plot(W4096(1,1),W4096(1,2), 'E. ')

size (Ind4098)

size (Indd096,2)

Command |
History

TZE I d6, 2

size (Ind4098)

BT R EANASE |

»» size(Ind4096,2)

ans =

»» size(Ind4098)

ans =
4096 7
»> whoz

Nane Size Bytes Class
Cl_4096 1xd 2359536 cell array
Cz_4096 1xd 6029552 cell array
Distl_409& AN96xExE 3580696 cell array
Distz_4096 A096xEExE 10731648 cell array
Diztd 4096 4096 T0KE 35755056 cell array
Indanasg 4An96x7 229376 double array
4096 1x4096 11264400 cell array
Moutdd9so 2x4098 22528800 cell array
Neighd4096 4096x8 262144 double array
Neighllz_ 4096 2x4098 1080464 cell array
HeighW4 4096 4096 2951645 cell array
514096 1xd 2359536 cell array
32_4096 x4 6029552 cell array
w409 An96x2 565536 double array
ans 1x2 16 double array
tridlas 8l06x3 194544 double array

Grand total is 8186522 elements using 105422504 bytes

F

i |

Command
Window

05tart|
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Variables

* Don’t have to declare type
e Don’t even have to initialise

 Just assign in command window
>>
>> a=12; % variable a is assighed 12

Matlab comment
prompt . suppress operator
assign
command
operator o
()utput Try the same line without the
semicolon and comments
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Val’lables (continued ...)

* View variable contents by simply typing the
variable name at the command prompt

>> 23
d =
12
>>
>> a*2
d =
24
>>
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Workspace

* The workspace 1s Matlab’s memory

* Can manipulate variables stored in the workspace
>> b=10;
>> C=a+b
C =
22
>>
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WOI’kSp dCC (continued ...)

« Display contents of workspace

>> whos
Name Size Bytes C(Class
a 1x1 8 double array
b 1x1 8 double array
C 1x1 8 double array
Grand total 1s 3 elements using 24 bytes
>>

» Delete variable(s) from workspace

>> clear a b; % delete a and b from workspace

>> whos

>> clear all; % delete all variables from workspace
>> whos
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Matlab help commands

* help
>> help whos % displays documentation for the function whos
>> lookfor convert % displays functions with convert in the first help line

« Start Matlab help documentation

>> helpdesk
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Matrices

* Don’t need to 1nitialise type, or dimensions
>>A = [321; 510; 21 7]

A = \1
3 2
5

>>
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i

square brackets to define matrices

semicolon for next row 1n matrix




Manipulating Matrices

A =

e Access elements of a matrix 2
>>A(1,2) o

ans=
2

 Remember Matrix(row,column)

indices of matrix element(s)

* Naming convention Matrix variables start
with a capital letter while vectors or scalar
variables start with a sitmple letter
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The : operator

 VERY important operator in Matlab

e Means ‘to’

>> 1:10
ans =
1 2 3 4. 5 6 7 3 9 10
>> 1:2:10
ans =
1 3 5 7 9 p Try the following

>> X=0:pi/12:2*pi;
>> y=sin(x)
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The : operator and matrices

>>A(3,2:3) A”
ans =
1 7/
>>A(:,2)
ans =
2
1
1

Do D W
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p What’ll happen if you type A( :, :



Manipulating Matrices : : :

N
N

>> A % transpose L

>> B*A % matrix multiplication 27

>> B.*A % element by element multiplication

>> B/A % matrix division

>> B./A % element by element division

>> [B A] % Join matrices (horizontally) Erter matrix B
>> [B; A] % Join matrices (vertically) pintotheMaﬂab

workspace

p Create matrices A and B and try out the the matrix operators in this slide
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SCripts
 Matlab editor

» Use scripts to execute a series of Matlab
commands

File Edit “iew Web MWindow Help

@ | s B2Ro o | Kl
/ Matlab
= || B | 5§ s[5l Desktop

Press to create Name Size Byte
new m-file in the 35| C1_4036 1x4 23595
. [2el| C2_ 4096 1x4 GOZ95E

matlab edltOI’ G| Distl 4096 A096X 52| 58065
[Bel| Distz_ 4096 A09ExZ2x1 1073164
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SCI‘iptS (continued)

e Scripts will manipulate and

store variables and matrices =10 x|
. File Edit “iew Text Debug Ereakpoints web Window Help
in the Matlab Workspace NE @] bR |S| B BR|ERE R s x
(memOI’y) 1 % wy first matlab script -]
2
e They can be called from the 0| ez
1 5 E=A-;-B
Ma.tlab command hn.e .by : Will be slightly
typing the (case sensitive!) i different in Linux
filename of the script file. 9

>> myscript

save file as: 7| x|

« Scripts can be opened in the

Save in; I 3 wark j 4= ﬁ E-
edltor by the fOIIOWIHg *:F'._in_anea_andJ:ueripher';.fE-f}.I:ump
. *:.ﬁ._in_anea_anu:l;ueripheerEE.I:ump
> > O pe N my S C Nl pt *:ﬁ._in_anea_andJ::eripherv1|:|24.I:|m|:|
. . ) *:ﬂ_il'l_FDVEE_aI'IIjJIIEFiphEF':.-'4|:|9E|.|:IIT||:I
nghhght a few lines of your He:41_in_fovea_and_periphery bmp
script by left- clicking and Feachramatic cortex b
p dragging the mouse over the 0 N LI |
lines. nght-Clle the File: name: |my$n:ript.m Save [» |L
hlghhghted lines and select ﬂLI_| Save as bype: |;:.,|| Files [*.7] j Cancel
Evaluate Selection. SR e Col7
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Functions

Programming in Matlab.
Users can write functions which can be called from the command line.

Functions can accept input variable(s)/matrice(s) and will output
variable(s)/matrice(s).

Functions will not manipulate variable(s)/matrice(s) in the Matlab
Workspace.

In Matlab functions closely resemble scripts and can be written in the
Matlab editor. Matlab functions have the function keyword.

Remember that the filename of a function will be its calling function
name.

Don’t overload any built-in functions by using the same filename for
your functions or scripts!

Functions can be opened for editing using the open command. Many
built-in Matlab functions can also be viewed using this command.
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FunCthIlS (continued)

>> I=iterate(5)
I =

function name input
output /o
%) wwork'iterate.m \ O] x|
25 e~ Edit  Wiew Text DE‘.'h\LIg Breakpoinks / \Web  Window Help

D BNy B o o /G| @ f

function keyword

N\

help lines for function

Access the comments of
your Matlab functions
>> help iterate
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2

N\

£ % x|
» funn:tin;ﬁ O=iterate(n) [ —
% iteratein) outputs the zdquare of the

¥y % integers upto integer n

for i=l:n
Dii)=1%i;
erd

for statement block \ o

prate Ln 3 Col 25
\ |

\

Make sure you save changes to the
m-file before you call the function!




FllIlCthIlS (continued)

>> [1 j]:sopt2(2,4) Functions can have many

outputs contained in a matrix

1 = 81w work' sortZ.m O] =]
4 File Edit Wiew Text Debuy Breakpoints Web Window  Help
DS H| 2R = | & d#F | 8 %x
J —_ 1 function [p,g]=so0rtZ(a,b] | —
2 % sortdia,b) sorts a and b in decending
2 3 % order
1f stat t :
11 Statemen - -
> \5 if axb,
block ] N p=a;
il iq=h;
8l - elae
= p=h:
10(— f=a; —_
11— d
Remember to use the = _|;|
Matlab help command for Kl | :
|s0m2 |Lh 3 Cal 1
syntax
>> help if
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More tlow control

While statement block

s H L ERo o S M

Switch statement block

mnethod = 'Bilinear!':

switch lower (method)
case {'linear','bilinear'}
dizp('Method iz linear')
case 'cubic!
dizp('Method iz cubic')
case 'nearest’
disp('Method iz nearest')
otherwize
dizp('Tnknowm method. ')
etd

|script Ln12

ol 4

Method i1s linear
>>

File Edit Text Window Help File Edit Text Window Help
DS 2l o8| x D &
1 i=2; - 1

. : — 2
2 while i<100, 5
3 1=1%] 4
4 end F
B
Without ; to 7
1 print output 8
: q
\script 'Ln 4 Col 4 0
. 11
tE 12
4
i =
16
i =
256
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>> [1 j]=sort2(2,4)

K>>

K>> whos

Name
a
b

Grand total is 2 ele

K>> a
ada =

K>> return

i =

Debugging

* Set breakpoints to stop the execution of code

Bytes Class

8 double array
8 double array
nts using 16 bytes

8w work' sortZ.m

local function
workspace

Debug menus

=10 x|

File Edit Wiew Text Debug Breakpoints ‘Web ‘Window Help

DEH BB | S A 7F

& % x|

exit debug
mode
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— O 0 00 — 01 (M f= o k3 —

—

function [p,g]=sortzia,b]
% sortZia,b) sorts a and b in decending
% order

—-| if ash,
_ pea

Click mouse on the left
of the line of code to

i create a breakpoint




Visualisation - plotting data

>> figure 7% create new figure
>> t=0:p1/12:8%pi;

>> y=cos(t);

>> plot(t,y, ‘b.-")

\ Plot style

Investigate the function

>> y=A*cos(w*t+phi);

for different values of phi (eg: 0, pi/4, pi/3,
p p1/2), w(eg: 1,2,3,4)and A (eg: 1, 0.5, 2). Use

the hold on Matlab command to display your

plots in the same figure. Remember to type

hold off to go back to normal plotting mode.

Try using different plot styles (help plot)

Introduction to MATLAB®
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A = amplitude
phi = phase
w = angular frequency = 2*pi*frequency
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Image Processing using Matlab

Introduction to MATLAB®

23



Useful operators and built-in functions

< : save P Operating
system
> rand load @ guide |command
Continue in next line
~= ZEros > @ get
N
—— min ' @ set+— Graphical
string / user interface
>—= max { }4— cell
<= repmat tI'y “— ] error handling
& axis catch

p Remember to use the Matlab help command if you get stuck
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Tutorial 1
Login to your workstation, start Matlab and create a working directory

1) Login to Linux using your username/password
2) Open a terminal session by right clicking the mouse on the screen and selecting New Terminal
3) Type the following in the terminal session (do not type the prompt sign >)
> matlab
> mkdir work
4) Type the following in Matlab (do not type the prompt sign >>)
>> cd work

Explore Matlab! Use the help matlab command to understand the built-in Matlab functions
Type the code in this handout in Matlab and investigate the results.

Write a Matlab function fibonacci.m to generate the Fibonacci series. This is generated by starting with zero and one and
adding the last two numbers of the sequence to generate the next number in the series. Fibonacci series:

o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,
Create an graph of the Fibonacci series using the built-in plot Matlab function. Your graph should resemble figure 1 which
contains a plot of the first 20 numbers in the sequence.

Plot the Fibonacci series in polar coordinates using the built-in Matlab polar function. Eccentricity (rho) should be the
Fibonacci number and angle (theta) should vary with the Fibonacci number’s order in the sequence. Your plot should
resemble figure 2 which is a polar plot of the first 10 numbers of the series.

0

Exit Matlab by typing quit and logout of Linux.
>> quit

4500

4000 -

3500

3000 -

. 2600
Figure 1
2000 -

1500 -

1000 -

Figure 2

a00

270

D . " "
0 2 4 5
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