Matlab Tutorial

Berkan Solmaz
Office: HEC 254 (Computer Vision Lab)
Office Hours: Mon 16:00-17:00

Wed 12:00-13:00

Email: berkansolmaz@yahoo.com



Introduction to mathematical programming

 Commonly used coding/computing environment in research: MATLAB
(Matrix laboratory)

— Ideal for numerical computation

— Easy tolearn

— No compiling hassles

— Quick testing of ideas!

— Helpful tools and tricks for engineers/researchers
— Execution of tasks on command prompt



Matlab

* Allows:
— Matrix manipulations
— Visualization of data
— Implementation of algorithms
— Creation of user interfaces.

* Default Layout:
— Current Folder
— Editor
— Command Window
— Workspace
— Command History
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Help

* help
* help command

* Help on toolbar



Matlab

Variables
- dynamically typed
- variable types may be changed
Basic Operations
-Sum, subtract, multiply, divide,
power, sqrt, sin, cos, etc.



Vector (1-D matrix, array)

Ordered set of numbers

Example: (x,y,z) coordinates of
pt in space.

X:(Xl’XZ""’Xn)

\\x\\:Jé—xf

If ||| =1, xis a unit vector



Indexing into vectors



Vector Addition

V= (X1’ Xz) + (yl’ yz)
— (Xl Y. X+ yz)




Scalar Product

av = a(x,, X,) = (ax;,ax,)

av

/



Operations on Vectors

* sum

* max, min, mean, ...
* Pointwise: .A

* sort

* hist



Inner (dot) Product

Y
XY= (X11 Xz)-(yy Y2)
=X Y1 T XY,

The inner product is a SCALAR!

XY = (X11 Xz)-(y11 yz)
=[| x||-]| y |l cosx

Xy=0<xL1y



Matrices 1

a; &, - Q

dyy Ay ot Gy

Anxm =|dg Q3 0 Qg
_anl an2 o a'nm _

Sum:

Cnxm — Anxm + anm
Cu:aw+W

A and B must have the same dimensions



Matrices 2

Product:

C..=A_B

nxp Xm = mxp
m

Cj = Zaikbkj
k=1

Anxn ann # BI’]XI’] Anxn

A and B must have compatible dimensions

Identity Matrix:
1 0 ... O
o 1 .. O

0 0 .. 1



Matrices 3

Transpose:
AT
C_. =Anm

If AT = A, A is symmetric

(A+B) = A" +B'
(AB)T =BT A’



Matrices 4

Determinant: A must be square

det| a

21

a31

a22
a32

Ay | [An Qpp|
- - a11a22 o a21a12
Ay, d,; Ay
A, Qg
22 az3
32 a33
azs a21 azs a21 azz
o 312 + 313
a33 a31 a33 a31 a32




Matrices 5

Inverse:

Anxn A_lnxn — A_lnxn Anxn — |

|:a11 aiz}_l _ 1 { Ay, _a12:|
Ay Ay Q118 — 858, |~ 8y Ay



Images

e 2-D array of numbers (intensity values, gray levels)
* Gray levels 0 (black) to 255 (white)

* Colorimage is 3 2-D arrays of numbers

— Red
— QGreen
— Blue
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* |mages
— Indexing 2-D Matrices
— Reading/Showing Images
— RGB to Grayscale
— Finding size of an image
— Thresholding
— Selecting indices
— Initializing an image
— Histogram of image
— Binary thresholding image
— Averaging with box kernel
— Median filtering
— Derivatives/Convolution
— Displaying images



e Other

— Gaussian kernel



e Other

— Gaussian kernel
— Loops/Initializing variables



e Other

— Gaussian kernel
— Loops/Initializing variables
— Repeating matrices



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames

— Reading video file



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames

— Reading video file

— Plotting 1D and 2D



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames

— Reading video file

— Plotting 1D and 2D

— Saving workspace



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames

— Reading video file

— Plotting 1D and 2D

— Saving workspace

— Defining functions

Format: function o = myTestFunc(x,y)
Name function and file the same.
Only first function in file is visible outside the file.



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames

— Reading video file

— Plotting 1D and 2D

— Saving workspace

— Defining functions

Format: function o = myTestFunc(x,y)
Name function and file the same.
Only first function in file is visible outside the file.

— Debugging



e Other

— Gaussian kernel

— Loops/Initializing variables
— Repeating matrices

— Generating random matrices
— Reading video frames

— Reading video file

— Plotting 1D and 2D

— Saving workspace

— Defining functions

Format: function o = myTestFunc(x,y)
Name function and file the same.
Only first function in file is visible outside the file.

— Debugging
— String operations



Good Luck



