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Kovetelményrendszer

El6adas: 2db zh (félév kozepén és a végén)
Gyakorlat: 1db zh az utolsé oran

A gyakorlati zh-n legalabb 50%-ot kell elérnil
Elméleti zh-k atlaga alapjan az évkozi jegy:

— 89-100% jeles

— 76-88% jo

— 63-75% kbzepes
— 51-62% elégséges
— 0-50% elégtelen

Potlas: TVSz szerint a vizsgaidGszakban



Ajanlott irodalom:

* S. Gisbert: MATLAB, Typotex Kft, Budapest,
2005, ISBN 963 9548 49 9

— (Google Books)
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>> a=10

>> A+a
ans =
11

Ertékadas

>>a=[0,1,2]
a=
0 1 2

>>a=1[0,1,2]
a =
0



>>M=[1,2,3;4,5,6,7,8,9]

N =
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>>a=[0:0.1:1] 0.9000
a= 1.0000
0
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>> zeros(3)
an
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>> |ength(a)
ans =
11



>>a =rand(3)

3 =
0.9649 0.9572
0.1576 0.4854
0.9706 0.8003

>>a=a*10

3 =
9.6489 9.5717
1.5761 4.8538
9.7059 8.0028

0.1419
0.4218
0.9157

1.4189
4.2176
9.1574



>>a =rand(3,1)
3 =
0.0357
0.8491
0.9340

>>a=a*10

3 =
0.3571
8.4913
9.3399

>> min(a)
ans =
0.3571

>> max(a)
ans =
9.3399

>> size(a)
ans =
3 3



x=[0:0.1:10];
y=sin(x);
plot(x,y);

Figurel
File Edit View Insert Tools Desktop Window Help

hedE K A e € 08 &80

1

0.8+

0E+

0.4+

0.2r

0F

02F

04k

06

08

-1




x=[0:0.1:10];
y=sin(x);
plot(x,y);
z=cos(x);
plot3(x,y,z);
grid

Figure L
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ot(x,y,'-');
ot(x,y,".');
ot(x,y,'+');
ot(x,y,"™');

Plot tulajdonsagok

P
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ot(x,y,- ');
ot(x,y,--');
ot(x,y, -+);
ot(x,y,-*');
ot(x,y,'-0');
ot(x,y,'-s');
ot(x,y,'--0');
ot(x,y,'--s');



Plot tulajdonsagok
ot(x,y,'-+r');
ot(x,y,-+g");
ot(x,y,'-+b');
ot(x,y,'-+k');

O O 0O 0

plot(x,y,'-+k', 'LineWidth',2);

plot(x,y,'-ko’, 'LineWidth',2,'MarkerEdgeColor','k’,
'MarkerFaceColor','g','MarkerSize',10)



Plot tulajdonsagok

xlabel('X axis');
ylabel('Y axis');

ylim([-0.2 0.5]);
xlim([2 3.5]);




Subplot
subplot(2,1,1), plot(x, y);
subplot(2,1,2), plot(y, x);

Figure 1 =N Hoh =
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>» lncome = [3.2,4.1,5.0,5.68]:

Subplot példa

outgo = [2.5,4.0,3.35,4.9];

subplot(2,1,1):;
title (' Income')
subplot (2,1,2);
title (' Cutgo')

plot (income)

plot (outgao)

Figure 1 EI@
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Subplot példa

>> figure
subplot (2,2, 1]]

text{.5,.5,{'subploc(2,2,1)':'or subplot 221'},...

'Font3ise' , 14, 'Horizontalliligrmwent', 'center!')
subplot (2,2,2]

text(.5,.5,;,{'subplot(2,2,2)"':'or subplot 222"}, ...

'Font3ize', 14, 'Horizontaliligrmment' 'center!')
subplot (2,2,3)

text (.5, .5,{'subploc (2,2,3)"';'ar subplot 223'},...

'Font3ize' 14, 'Horizontaliligrment' ,'center!')
subplot (2,2 ,4])

text (.5, .5,{'subploc(2,2,4)';'or subplot 224'},...

'Font3ize' 14, 'Horizontaliligrnmwent' ,'center!')

u Figure 1
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Subplot példa
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x=[-pi:0.01:pi];
y1l=sin(x);
y2=cos(x);
plot(x,y1,'-r')
hold on
plot(x,y2,'-b")
grid

Hold

Figurel
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Hangok

[x, fs] = wavread('win.wav');

sound(x, fs);
plot(x);

u Figure 1

File Edit View Insert Tools Desktop Window Help

Ded&E h Ra0® € 08 80

0.15

0.1r

0.05

0.05 -

01 F

0151

_I:I2 1 1 | 1 1
0 0.5 1 1.5 2 2.5

1
3.5

w107




Hangok

fs =44100; fO = 200; % mintaveteli frekvencia és
alapfrekvencia

T=2; % idotartam
n = [0:fs*T]; % id6tengely (minta)
X = sin(2*pi*f0*n/fs); % a jel

plot(n/fs, x)
sound(x, fs)



img=rand(300);
imshow(img)

Képek

-
B Figure 1
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Képek

img=imread('img.jpg');
imshow(img)

size(img)

dns =

500 800 3




Képek

img2=rgb2gray(img);
imshow(img2)

nFigurel =S @
N
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Képek

img2=rgh2hsv(img);
imshow(img2)

uFigurel =S @
N
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figure
subplot(3,1,1)
imshow(img2(:,:,1))
subplot(3,1,2)
imshow(img2(:,:,2))
subplot(3,1,3)
imshow(img2(:,:,3))

Képek




Simulink
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FUggvény abrazolas

* http://users.nik.uni-obuda.hu/kissdani

— Fuggvényvizsgalat (bonyolultabb példakkal)



http://users.nik.uni-obuda.hu/kissdani
http://users.nik.uni-obuda.hu/kissdani/index.php?file_get=Oktatott t%C3%A1rgyak/Anal%C3%ADzis 1 gyakorlat (2011. %C3%B5sz)/fv_vizsgalat.pdf

2

f(x)=xax-

Xx=[-5:0.01:5]
y=xX + (2*x./ (x.*x-1) )

|

plot(x,y)
Grid
x1lim([-5 5])

ylim([-10 10])
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f(x)=V1—e™

Xx=[-5:0.01:5]
y=sqrt(l-exp(l).7(-x.72))
plot(x,y)
Grid
x1lim([-5 5])
ylim([-1 2])




f(x)=V1—e*

Figure L E'@
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f (x) = sin (sin (x))

Xx=[-10:0.01:10]
y=sin(sin(x))
plot(x,y)

Grid

xlim([-6 6])
ylim([-1.1 1.1])




r) = sin (sin (2

Figure 1 EI@
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f(r)=x-sin(In(z))

X=[0:0.1:700]
y=X.*sin(log(x)); Log(x) => In X
Log2(x) =>log, x

P lot ( X,Y ) Log10(x) =>log,, x
grid



r) = x-sin (In (2

B Figure 1 E=N Eol ==
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(X y 4 7/’ oo y 4 y 4
Kozelitd fuggvények alkalmazasa

o \ =

rirspeed-| *

0 1120 o

30 1220 ;

50 1400 ; o

80 1880 ; < %

100 2220 ; NG

120 2800 ;

140 3400 ;

]

plot(airspeed(:,2), airspeed(:,1))
ylabel('Km/h")
xlabel('Raw sensor value')



Kozelitd fuggvények alkalmazasa

Plot -> Tools -> Basic fitting

W Fi L =]
4\ Busic Fitting 1 = igure ESHECR 5>
File Edit View Insert Tools Desktop Window Help N
Select data: | data 2 hd =
DedEs kh aaOe | 08E 50
Center and scale x data
Plat fits Numerical results 140
Check to display fits on figure ; .
spline interpolant - Fit: | linear i
shape-preserving interpolant Coefficients and norm of residuals 120 B
linear ¥ = pl*x + pZ2
quadratic
cubic = Coefficients: 100 —
dth degree polynomial pl = 0.056301
5th degree polynomial pZ = -33.639
th degree polynomial =] E
Tth degree polynomial HWorm of residuals = <
8th degree polynomial 34.743 E
Ath dearee nolvnomial g B0 1
Show equations
Significant digits: | 2 - a0 |
Plot residuals
Bar plot hd 20 .
Subplat i Save to workspace.., |
Show norm of residuals 0 ) ) ) )
1000 1500 2000 2500 3000 3500
| Help || Close | K==l Raw sensor value




Kozelitd fuggvények alkalmazasa

Plot -> Tools -> Basic fitting

4\ Basic Fitting - 1 = Figure 1 o=
Select data: | data 2 - File Edit View Insert Tools Desktop Window Help
Center and scale x data LExE S [} @ El ‘in-? @ ¥ |:| E = O
Plot fits Numerical results
Check to display fits on figure } . 140 T T T T
spline interpolant - Fit: | quadratic i
shape-preserving interpolant Coefficients and norm of residuals
L linear ¥ = pl*x~2 + p2¥x + 120 T
| quadratic D3
cubic 3
) . 3 . . 100 .
dth degree polynomial Coefficients:
5th degree polynomial pl = -2.1796e-005
Gth degree polynomial p2Z = 0.13273 a0 L rd i
Tth degree polynomial p3 = -130.64 =
8th degree polynomial E
Oth dearee nalvnamial 5 Norm of residuals = = B0 L i
Show equations 16.304
Significant digits: | 2 -
40+ .
Plot residuals
Bar plot -
S — 20 - 4
Subplot b Sawe to workspace... |
Show norm of residuals
D 1 1 1 1
—— —— — e 1000 1500 2000 2500 3000 3500
| Help || Close | K= Raw sensor value




Kozelitd fuggvények alkalmazasa

* Curve Fitting Tool

> > C 'Ft 00 l F|Ie L':: ooooooooooo Help




Kozelitd fuggvények alkalmazasa

Xx=airspeed(:,2)
y=airspeed(:,1)
cftool

X Data: x
Y Data: y
Data set name: Air

| Close || Help |

-> Create data set




Kozelitd fuggvények alkalmazasa

Fitting

4\ Fitting

E=N o

Curve Fitting Tool E@
Eile View Tools Window Help
& | ® | [
| Data... || Fiting.. H Exclutle... || Plotting... H Analysis... |
140 F T T T =
+ Airspeed [|

fit 1

|
1500

1
2000

1
2500

1
3000

Fit Editor

Mewy fit Copy fit

Fit name: fitl

Data set:

Type of fit,

Polynomial

Airspes

| Polynomial

- Exclusion rule: (none) -

- Center and scale X data

linear polynomial

cubic polynomial

quadratic palynomial

4th degree polynamial
5th degree polynomial
Gth degree polynamial -

m

Fit optians...

Immediate apply | Cancel Apply

Results
Linear model Polyi:
fix) = pl¥x"2 + pZ+x + p3
Coefficients (with 95% confidence bhounds):
pl = -2.18e-005 [(-4.142e-005, -2.174e-008)
pz = 0.1527 (0.06502, 0.2404)
p3 = -130.6 (-217.7, -43.53)
Goodness of fic:
S3E: 357.4
RB—=square: 0.9764
Adjusted RB-square: 0.9647
RMSE: 9.452
Table of Fits
[@ |Fitname Data set Equation name SSE R-sq...
O lfitl |Airspeed Poly? 357.36024576670354 |0.976...
| Delete fit || Sawe to workspace... || Table options... |

Close Help




Kozelito

Fitting

fuggvények alkalmazasa

4\ Fitting

[E=N(ECH

Curve Fitting Tool E@
File View Tools Window Help
& | ® & O |[Ek
‘ Dats.. || Fitting... || Exclude... || Plotting. . H Analysis... |
140 T T =
+  Airspeed

fit 1

1
3000

Fit Editor
Mew fit Copy fit
Fit name: fit1

Data sety

Rational

Murmerator

- Exclusion rule: (none) -
- Centerand scale X data
Denominator

linear polynomial
quadratic polynomial
cubic polynomial
4th degree polynomial
5th degree polynomial

>

linear polynomial
quadratic polynamial
cubic polynomial

m

4th degree polynomial

4

5th degree polynomial

Coefficients:

pl = -5.47e-006
pz = 0.06851
p3 = -69.68
p4 = -5.607
ps = 0.8115
a1 = -966.2
gz = 3.967

Goodness of fit:

S3E: 15.08

R-zquare: 0,999
Adjusted B-sguare: Nall
RMSE: NaN

("2 + gl*x + g2)

Fit options... Immediate apply | Cancel Appl
Results
General model Rat4Z:
fix) = [pl+x™4 + pZ*x"3 + p3*x"2Z + pd¥x + ps) /

Table of Fits
[@ |Fitname Data set Equation name SSE R-square
[4 fitl Airsneed IRat42 115.076115431048578 10999006,

| Delete fit || Save to workspace... || Table options... |

Close Help




Jelek sz(lirése

Atlagolds

Median szlreés
Csuszo ablakos szireés
Stb...
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Szamabrazolasi hibak

* Lebegb pontos vs. Fix pontos

X = [-5:0.001:5];
y:sj_n (X) *5; Ele Edt ew Fet Toos Doktp Yindow b
Subplot(zjljl); DS K ARANe € 0B 50
plot(x,y);

Grid;

ylim([-6, 6]);
subplot(2,1,2);
plot(x,int32(y));
Grid;

ylim([—6, 6])3

Figure L || ==l @
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