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4\ MATLAB R2018a

HOME

— x

a4 B9l @ -

Search Documentation

B

= r Mew ‘ariable 2 Analyze Code {0 Preferences 11y Community
Gl (® ob 9 eene @& 03 = Ch %) | [ E%Q[‘j
- ti> Open Variable .k Run and Time - [ Set Path ‘= Reguest Support
New MNew New Open |_l__-';'=ICDrTmrE Import Save Favorites Simulink  Layout
Script  Live Script - - Data Workspace @cmwm - - @Cﬂﬂmﬂs - - ““Paralalv - QLMHATLAE
FILE WARIABLE CODE SIMULINE EMVIROMMENT RESOURCES I
4= =5 H = » T » ProgramFiles » MATLAB » R2013a * hin » v | R
Current Folder ¥ | Command Window ]
Mame Mew to MATLAB? See resources for Getting Started. X
arch
I > c=59;
mairegistry
registry f-‘f > Mame
util
win32 ~ | Value
| winb4 v Size
| | comp.wtc v Butes
deploytocl.bat v -
| ] ledatasxml b Lo
Details A ¥ Min
~ Max
. . Mew Ctrl+M Range
Mame = Value Size Min Class Max -
gan
C 9 Tx1 g double Save Ctrl+5 Medi
edian
Clear Workspace Mod
ode
Refresh F5
War
Choose Columns : Std
Sort By *
Paste Ctrl+V
Select All Ctrl+4
Print... Ctrl+P
Page Setup...
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Al dplusdl Sldloal! mil Al 2300503

==
3%2
3/2
3\2

342
2/0
0/2

3*Inf

<Enter>
<Enter>
<Enter>
<Enter>
<Enter>
<Enter>
<Enter>
<Enter>

>y

deola
6)ligall
do g1l aead JS @l wie enter Jaislg At pulaxtl ol 8580 ‘3 —aS1:1 Cyd
a s
5+5
C=5+5
D=5+5;

(0 driadg C)::J‘ S D g W‘)}i ‘3 db gl | alolall ‘a|.\.‘;~_'i_w| : dasHa
Jadal

&guﬂﬂﬁxdbawmSiﬂsé&ﬁﬂ:ZOyas
A=3;
B=5;
C=A+B;
A=C;
¥ gmill oda (e JS §939 4asd workspace 5480 3 1,8
A=C 531 8yLeall s Jasy
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parentneses (|

tfranspose and power’, A
unary negation (=), not (~)
multiplication, division */,\
addition, subtraction +, -
colon operator.

relational <, <=, >, >=, ==, ~=
and &&

or ||

assignment =

highest

lowest
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MATLAE R2016a

-~ o o m bk ae Jeladl

xH

3 L7, New Variable |s7 Analyze Code E {0} Preferences ] @ ~
E 51—_::' (b (gl Find Files e E : L’i.l E% =/ (% Community
— £i5 Open variable ~ {7 Run and Time : [ Set Path
ew |MNew | Open Ij_-'—;l Compare  Import Save Simulink  Layout Add-Ons Help 5) Reguest Support
ript | = - Data Workspace [/ Clear Workspace w |’ Clear Commands ~ I Paratier ~ - -
Scrint Chrl=N VARIABLE CODE SIMULIMNK ENVIRONMENT RESOURCES
crip Tl+
! ram Files » MATLAB » R2016a » bin » v o
=y |E| Live Script L Command Window Comman... &
— > : - subp. .. .
A Fond New to MATLABT See resources for Getting Started. b
¥ | Function subp. ..
- fr 4\ MATLAE R2016a - X
@ Example PUBLISH M E
Find Files Insert g - - m
o EEF i E Eil e X m"setjﬂfx D L@ [2] Run Section é))
= Class New Open Save [l compare > jGoTo > Comment % iz & Breakpoinis  Run  Runand |50 Advance  Runand
— v v v et v Ly Find R - *  Advance Time
‘l.=' I System ObJECt > FILE NAVIGATE EDIT BREAKFCINTS RUN
I_] = <« EHa » C » ProgramFiles b MATLAB » R2016a P bin » v R
E] N . Current Folder O] Untitled2 Comman... ®
4\ . Ligure Name || | Untitled2 | + | | 59EPera
_ m3iregistry ~x . jubp' -
A > registry Sx lect
ﬂ winb4
Ij Command Shortcut [] deploytool.bat
=] ledataxml
| '-| ! =] ledata_utf8xml
4\ matlab.exe
tails Simulink Model L [=] mbuild bat
[ mec.bat
orks @ mex.bat
9™=R [ stateflow Chart 1) moxt
ame Size Range [E] mexext.bat y
- ) [l mexsetun.om
b (=] simulink Project 1x6 6 Details =
L 2 Tx1 0 e ®
numT 7 Tl 0 Name Value Size Range Command Window ® -
| sum 3 Tx1 0 % E ‘[_;'3'9'4’?'5] 1"? (E) New to MATLAB? See resources for Getting Started. X H=
% Ge
] nurm 7 11 0 fy > s e
H sum1 3 Ix1 0 B0,
x lect
= wfbm
P
> = lect
< > clc A4
script In 1 Col 1

- +| Click and drag to move Untitled2 or its tab...
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: vectors daaiy|
rgladdl § Bauzme detd ] dguas]! : g3genll g ladd] ool g Laddl
tgladdl o0 5 0y esdll ) Jgum ol €(5) r=[7; 8, 9; 10;11] r=[7891011];

daddl udes § sl Gyb

Lels (519 dasd S 0 2 uolisg T daydy T g ladt udgs R=1:2:10;

Lels (19 2asd S 0 1 1 glown Jioling T daydy T g lads udes T=1:10;
¢ laidl Jodin olmy) 1=T;
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6)ligall .
e : vectors da iyl
Do Badme (ailase; da i) uded (e LuSes L (§ alss Ly

A9 Lo IS 08 &V (10 095 (Srlass ¢ lads udss A= ones(1,3)

o Lo S 08 SO (10 (95 (g9 ¢ lad udes B=zeros(3,1)

-5, 5 Jlall s Lglude Juolgay bucline Aeyd 100 (1o OsSe & lad udes C= linspace(-5,5)
-5,5 Jlall s Lglude Jiolgdy suclie Aad 25 (po 058 ¢ lad udss C= linspace(-5,5, 25)
PBadses Adlais | ilayigtng Badss slaoly Aaal s Laay dslgdadl slaedl (gs 295 alasiwl (S
1251 slag¥ly 0-1 Jlell (ross y54mx0 eudlly plazin ayjedl C=rand(12,1)
112 slay¥lg Ld s> slae¥ly auds aviedll C=randn(1,12)

4%1 slaals 3 J11 e Jlll (rasd Ao slas¥ly @latie ajeall C=randi(3,4,1)
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Vectors indexing :

100 Zaxally cpoltdl ypmzall J) ualiell pumiadl oo uddl Jotidiasl o
X= zeros (10,1)
X(2) = 1;
X (5:8)

= 10
X([4,9]) =

0
55

(O
X= rand (1, 50);
a=Xx(4)
b= X (5:10)
c = X([6, 10 , 33, 501)
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Dt JSdy cld shaaal) JlA|
[7 8 9 10 11 ; 2, 3, 4, 5, 6];
1dal) aladioly 48 ghiaa JSdd
a=1[78 9 10 11];
b =[2, 3, 4, 5, 6];
rl =[a;b] ; % rl= [a;2*Db]
al = ones (5,1);
bl =zeros (4,1);
r2 = [al;bl]

H
Il

D Bdae aol g aladiudy b siaal) A g
R3= eye(5) ;
R4= zeros (5) ;% ones (5)

ﬁiﬁmu\e“yMﬂugus

[M N ] = size(r)
D = diag(r)
[M,I] = max(xr(:))
R5= reshape (r, 5,2)

:Matrices &l giiall
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ojliall . .
BEAT— :Matrices &l giiall

12 i) aladiuly b ghuaall Cia

= randn (3, 5)
= randn (3,5)*100
= vertcat (A,B) Smust have the same number of columns.

Cl= horzcat(A,B) % must have the same number of rows.

g
I

@

Cl=

'Ly b gdiaall Ciua

= randn (3, 5)
= randn(3,5) *100

[A;B]%must have the same number of columns.
[A,B] % must have the same number of rows.

https://manara.edu.sy/


https://manara.edu.sy/

[

6jliall

Yalue Size Pin Class

38 1x1 38 double

[13,50:21,42] 2x2 13 double

64x1 double B 1 double
C [32,34,35,29,28,38.35,... 1xB 25 double
d 4x8 double Ax8 2 double
e 8x3 double 8x3 1 double
f [36,30,31:28,38,39:45,... 3x3 18 double
g [13,50:21,42] 2xl 13 double
h Ix8 double Ixd 9 double
i Sed double Bxd 3 double

&x8 double 8xB 1 double

:Matrices &l giiall

M(5, 6)=-1

M(:)=55

M(5, :)=33

M(1:4, :)=100

M(:, 6:end)=-55
M(4:6, 5:7)=-33
M([2,3]1,[5,71)=-99
M(: , 1:2:8)=-66
M(1,:)= []
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e . :Matrices &ldgaall
Symbol  Example  Output
+/— A +/- B Sum/Difference of the two matrices
+/— A -9 Subtracts 9 from each element of A
* 4%A Multiplies every element of A by 4
X AxB Matrix multiplication
K A.*B Element-wise multiplication of A and B
1. Enter the matrices
0 —4 5 -5 6 7 il Al QL,&L«:JU;J@L««.&J AB lidgaiall cbiud: o yas
A=|3 1 =2 and B = 0 =1 2
2 1 4 4 0 —3
Use MATLAB to find
(a) A+ B (by B — 3A (c) AB (d) BA.
(e) A*B
(f) B.*A
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e A—— . :Matrices &l8gdiall

(linear indexing vs. (row, column)subscripts indexing ) 4dgall yolic 4w, 8

A(1.1) A(1.2) A(1.3) A(1.4)
1. Matlab uses (row.column) subscripts to label matrices: ﬂg H iEgg:: ﬂg 3% ﬂg::
i Al4,1) A(4.2) A{4,3) A(4.4) ]

A1) A(5) A(9) A(13) ]
2. Matlab numbers down each column in turn: | iE;: :Eﬂ igiﬂ :E:E%
Al

4) A(8) A(12) A(18)
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:Matrices alﬁ}é—m.l‘

Rational and Logical Operators : Find function

find returns indices of nonzero values. It can simplify
@ Boolean values: zero is false, nonzero is true code and help avoid
loops

® Some of the logical operators: basic syntax: index = find(condition)

Operator Meaning
<,<=,>,>= less than, less than or equal to, etc. x =rand(1,10)
inds = find(x>0.4 & x<0.7)
==, ~= equal to, not equal to .
_ x(inds)

& logical AND

| logical OR

~ logical NOT
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:Matrices &l giiall

numel(a)
sum(a)
prod(a)
length (a)
det(a)

sort(a)

ﬂM‘@“-}MU{s all )l ala)

A8 shaall GusSaa Ala)]

3300 S e gl pll (s Gl Tl oy

35ae IS e 5 SN il (5 gmn L jlans Telas asy

48 sndll palic de ey

e S e peen o el gyl ol i

S S il sl (o el e sl i

ST gl G eVl dae gl saee Yl aae gl Qb aadll & SV aall laay
48 giaqll dasa Al

U Qa5 3 sae S 5y
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Function files

4\ MATLAB R2018a

Live Function

HOME
= = New Variable
~ EEL ék? - Lo Find Files é% Bﬂ e
i Open Variable
New New MNew | O If:lcme Import Save
Script  Live Script * - Data Workspace @amwm
= . | VARIABLE
= | Script Ctrl=M
& HEH » MATLAB » R2018a » bin »
Current Folder i Live Script
Mame = —
arch Lﬁj Function —
miregistry | &
L]

[+ reaistry

B4 Editor - Untitled*

| Untitled” 0 | + |
&unction [outputArgl, cutputArgZ2] = untitled (inputArgl, inputArgl)
SUNTITLED Summary of this function goes here

% Detailed explanation goes here
outputArgl = inputhArgl;

outputArg2 = inputhArgZ;

end

1m0 e W e
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Multimedia System in MATLAB
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Digital image vs. Analog image
- ededd) e datiad Ay Sl pluseiuls A ladd! Sguall Jadals

Sl e boetall 2ead ) ol e sLoie¥l 2ed,l §ygqall lastls

”»

Bl byatie Ol dllae iy sete gl Zeelddl) Bigaall i
| Lo l€a Agnall
 NogshawM e goroms flxy) sadl Auls 2dgasas; dnadyll 5yg4all Jias

pixel S (s Lo puie ISy 330

5l Elgrn 095 Ry LY o805 M, N o S e 3345 g ¥
el o k s (0—( 25— 1)) o Bmgle (Rbgisall uf) Zuigual
9 > iy JuSdl dopd] dliell Slidl sue b dya9 bit depth

Byguadl
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Digital image types:

BW( Binary image ) RGB (truecolor image) Grayscale image _

1 bit per pixel 24 bit per pixel 8 bit per pixel Sedl Goe
21 224 28 2l algudl sus
0&1 (0 —255)° 0-255 gl gl o8 Jlro
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Digital image processing: Images file formats

JPEG (or JPG) - Joint Photographic Experts Group Aiady Lpnge e 350 ¥ (A0 Byguall qx> (ad5s
Sl U0 g de Ldatlg i ¥ e cdnd Al

PNG - Portable Network Graphics g caid| e Jolald GIF olall LS Caaso
il 2 Se] s5

GIF - Graphics Interchange Format Joloddl adlge § pusiudy clyymddl 468l o
Lndsein Bage 13 LeSdy  £laxa|

TIFF - Tagged Image File deldaly a9l muauas
Loz s ol g cogll laglad Al o

A
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Image processing toolbox in MATLAB:

dalises plie Judis § Laoseiud Ol S Gl 91l (e e g0mme (rosaii image processing toolbox dej> WMike Ay § 49455
lapgg Jigmilly medilly oo,ally 8o, a1 Jio dndpll sguall e

JASgMa’_‘LLnéiM*N px> Sl AgdinsS Laygead Sy @l S (e due (o LS Byl Bygall o) plad LS
.géém ole=s¥l JuuSo N 9 g gad! olems Ly

t\‘.’i.” @)Ja o <Mile é M‘)}mﬂ Ec-bé deoiiow ¢ Byguall Bl 8 dadald

oz s Lapiolic ol | alayl 05559 §yguadl WSS @b (pasais Ml ddgipll A | Eu> I =imread('filename.fmt’)
Bygeall ddo fmt g 58;94all P"‘“" Filename P'La'" - L 939 8594l

Byauall 4o e dadad

help das |y adaiiuig o yall Aot Aalises juo 3929 JasMlig imshow(l)

https://manara.edu.sy/


https://manara.edu.sy/

[

6)liaJl

Digital image types:

We can use the i2 =imread ('peppers.png'); il = imread('cameraman.tif');

function im2bw to
convert the other types
to BW type

3080 3 Lpasbias 1,31 g Lo yel o b Joasd! § 83,9l Lol S|

workspace

Lasbas 1,80 g 4l 8yg40 JI i1 &alayll 5ygeall Joo o3

iy Lol (3l indexed image Ayl 5y94all 98 s54all (10 3] g o5 uzgy
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Digital image data types:

m unsigned integer 8 lidara £ i A i gail)

F : Juis JS0 Jiaal) i) sse
unsigned integer <bibsa g o8 A Jisail)
. 16 (< 8) <l

Im2uintl6

(<2 16) <L 2
im2double double <lbara g g A Jygall double (< 64) <l: 8
im2single single <liara £ 68 A Jy 5ol single (w2 32) b 4

im2bw logical ;\éﬁh.'m ladaza g5 ‘_’J\ Ja gasl) Iogical

3 workspace (x 3 sall ailad iﬁ\g(uintS Jbg..«bbﬂé‘i\ 5 guall QQJ:M&J.\') Ll dBilad) B et @‘ﬂéﬁhﬂ\g%db\)'&)ﬂh\ﬁ
whose daglsil) aladiul
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Inspecting pixel value

Z

6jliall

11l = imread('cameraman.tif');

imtool (i1)

\ \ . - T Breakpoints Run Run and IﬂL Advance Run .

1 2 == lm2bw ( 1 l ) ; - = Advance Tim 4

imtool (12 File Teols Window Help » IRENFOINTY AU File Tools Window Help ,

HHEOO (l ) Ju0e 7 B AR 1. Jn'. j SBO O 7| H | ® E 00 4 Pixel Region (Image Tool 1)
File Edit Window Help &y File Edit Window Help

Pixel info: (4, ¥} BW

Ba ?

Pexel info: (X, Y} Intensity

https://manara.edu.
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RGB images :

i2 = imread( 'peppers.png'):;
13=rgb2gray (12)

ZY

8li_al
— B i
4\| Image Tool 1 - i2 - O
File Tools Window Help
EET X KAk AR
4 Pixel Region (Image Tool 1) O X
File Edit Window Help N
@ ?
G:214 G:208 G:206 G:203 G:2-
B: 67 B: 50 B: 48 B: 31 B:
R:255 R:255 R:255 R:255 Rz 2
G:215 G:214 G:211 G:205 G:2
B: 76 B: 75 B: 63 B: 34 B:
T _J
R:255 R:255 R:255 R:255 R:2
G:218 G:208 G:203 G:202 G:1
B: 88 B: 58 B: 40 B3l B:
R:255 R:255 R:255 R:255 R:2
G:207 G:206 G:203 G:200 Gl .,
. A | 50

Pixel info: (254, 192) [255 215 79]

dixel info: (61, 53) [66 37 70]

https://manara.edu.sy/



https://manara.edu.sy/

Grayscale image: Operations

imread ('cameraman.tif');
:100 , :) = 255

:100 , :) =0

:100 , :) = 128

11l = imread('cameraman.tif');
I1 = 11+5;

I2 = 11-100;

I3 = 11*1.5;

14 = il1/4;
11 = imread('cameraman.tif');
I1 = 1i1(1:100 , 100:200)

imshow (I1)

I2 = imcrop(il), imshow(IZ2)

Y

deola

6)ligall

1l = imread( 'cameraman.tif');
subplot (221)

imshow (1i1)

subplot (222)

imshow ( 11(:, end :-1:1 ))
subplot (223)

imshow ( i1l(end :-1:1, : ))
subplot (224)

imshow ( il(end :-1:1, end :-1:1 ))
i2 = imrotate (il ,45);

13 = imrotate (il , -45);
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deola
ot

Pl

03 0 Lexdlls 50 oo JEY as ol &gl Sl EMUSI prenr Juiasly 11 Jgzmin § Ljsg cameraman.tif §yg4all 1,81 .1

11 &lo¥ 8yg4all e 12 Busuzdl Bygsall (o pe !

13 A3l 8 yguall (250 l9 100 daadl an 11 Alio¥ | §gunll poxl .2

14 By Bygeo § 4iidg Aekio¥! Byguall oo duad| cipaill alazdl .3

BW § di3s 9 46l 5y940 (I alaiall ¢ 3l J9> .4

X lad § 2l 46lall 5ygmall oo 100 plaud! cHuss 0ud G35 .5
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