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Examplel

|| — m—file 24

ylabel

|

0.6 ------ e

/ 7 8

time[sec]

==

% (1) Dz &S M4

figure(1)

% ANEHE:2HA:

Mk
1)l

t=0:0.01:10;
y1=exp(-0.2%t).*sin(2+t); % tollCHst 22 yoll M &
plot(t,y1) % Jeff=& O&

hold on; % 0101 JA&l JcEE XA €10 |

y2=exp(-0.2*t).*cos(2+t); % tOfl CHEH Z2ts yoll 4 &
plot(t,y2); % Jdci=E 1

grid on; % AXNEL &

legend('datal','data2'); % Hallo MA

title('"Example1"); % el = Ri=SMA
xlabel('time[sec]); % Xx= clHlo] MA

ylabel('Amplitude"); % y= cjgol MM
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B3l
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d
xr
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plot(x,y,” r

1)

<l

% dashed line 2 &

(x,y,’ = Kk');

plot

)

2

y,’0’);

plot(x,

3)

QI

% 0] Ot “+’

plot(x,y,’ +’);

4)

plot(x,y, linewidth’,1.5);

5)

1.5

=
=

% &2 :=I|

time(sec)
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Jtsgt 82 color

2) Jtsst A9 style

Matlab Ol 2l JI&

Style

Solid line

Dashed line

Dotted line

Matlab lA 2l JlS Color

C Cyan
m Magneta
y Yellow

r Red

g Green
b Blue

W White

K black

Dash—dot
line
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3) Jts8t A2 marker

Matlab Ol 2l JIS

Marker style

+ +
0 0
* *
X X
square []
diamond &

Matlab Ol A2l D& Marker style
A A
V V
< <
> >
pentagram pAY
hexagram *
none default
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« A0 OHE FIIII| Tip

= File — Preference — Figure Copy Template — Copy OptionsOl Al Otei2t 20| &3

-} Preferences [Z| |§|E|

General Figure Copy Template Copy Options Preferences

Cammand Window

) Clipboard format
Cammand History

) metafile (may lose information

EditarDehugger
O preserve information (metafile if possible)
Help ]
O Bitmap
Current Directory
Workspace Figure background color
Array Editor O Use figure color
GUIDE &) Force white background

= Figure Copy Template O Transparent background

Copy Options

Size
Simulink Match figure screen size

Select this option to copy the figure as it
appears on screen, or leave it unchecked to use
the Page Setup settings to determine its size.

8] 4 ” Cancel ” Apply ” Help
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« M0l O 2] Tip

J Figure No. 2
File B&ES Yiew Insert Tools Window Help

Select all Ctrl+&

Copy Eigure ' ' ! !
Copy Options,,, ! : ! : : = FigureZ 0l Al Edit — Copy Figure2 J2HZE SA

Figure Praperies, ,,
Axes Properties,,,

Current Object Properties. .,
Colormanp...

Arnnlitide

L N st 2

g4l AL NATT

B - . .

0.5
0

time[sec]
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« 2T 1217] Tip (subplot)

ook

40l Fo|

t=0:0.1:20;
f1=exp(-0.1%t).*sin(t);
f2=exp(-0.1%t).*cos(t);
£3=(t-10)."2;
f4=exp(-0.1#t).*abs(sin(t));

= subplot

subplot(221)

plot(t,f1);

title('f1"); xlabel('x-axis'); ylabel('y-axis');
grid on;

subplot(222)

plot(t,f2);

title('f2"); xlabel('x-axis'); ylabel('y-axis');
grid on;

subplot(223)

plot(t,£3);

title('f3"); xlabel('x-axis'); ylabel('y-axis');
grid on;

subplot(224)

plot(t,f4);

title('f4"); xlabel('x-axis'); ylabel('y-axis');
X-axis X-axis grid on;
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« 2T 1217] Tip (subplot)

1

y-axis
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y-axis

y-axis

y-axis

ook

40l Fo|

t=0:0.1:20;
f1=exp(-0.1%t).*sin(t);
f2=exp(-0.1%t).*cos(t);
£3=(t-10)."2;
f4=exp(-0.1#t).*abs(sin(t));

= subplot

subplot(411)

plot(t,f1);

title('f1"); xlabel('x-axis'); ylabel('y-axis');
grid on;

subplot(412)

plot(t,f2);

title('f2"); xlabel('x-axis'); ylabel('y-axis');
grid on;

subplot(413)

plot(t,£3);

title('f3"); xlabel('x-axis'); ylabel('y-axis');
grid on;

subplot(414)

plot(t,f4);

title('f4"); xlabel('x-axis'); ylabel('y-axis');
grid on;
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« i 1201 Tip (B2 gHHgt =)

= 5O BHgtel €3

plot(t,f4); % JelZE YA J&lCh
grid on;
% HOIEHM $H NSz F0| =&

% x=2 00l A 10Xl y=2 00l A 0.57X
v=[0,10,0,0.5];

axis(v) % =0 &3
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« JeH= 1elD| Tip (Hded2FXl Scale plot)

= =2 Frequency ResponseZ ol &

Default Scale
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x= Log scale

i »0|= Bode plot2 & O MQILH,

1

Log-Log Scale

10

10"

10

10"

N
o

t=0:0.1:100;
f=1+ 0.5%exp(—0.05*t).*sin(t+ pi/2);

subplot(221)
plot(t,f);
v=[0,100,0.5,1.51;
axis(v)

title('Default Scale');
grid on;

subplot(222)

loglog(t,f); % x=1t y= 25 Log Scale
v=[0,100,10"(-1),10"11;

axis(v)

title('Log-Log Scale";

grid on;

subplot(223)

semilogx(t,f); % x=0t Log Scale
v=[0,100,0.5,1.51;

axis(v)

title('x% Log scale");

grid on;

subplot(224)

semilogy(t,f); % y=0t Log Scale
v=[0,100,10"(-1),10"11;

axis(v)

title('y% Log scale");

grid on;
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« System ol &0 M0l= =2 MATLAB E&E

= State Equation@ & A|AHIE FH9|

X = AX+Bu
y=Cx+Du

-1 -1] 17
A= B

ool

C=[1 1] D =[0]

= MATLAB HelpE E38 0 S&ES &0l

= Transfer Function@Z AlAEIE &9

%AIAEO| HO|

num=[1 1]

den=[111]

pzmap(num,den) % pole, zero plot
rlocus(num,den) % root locus
bode(num,den) % bode plot

step(num,den) % step response

[A,B,C,D]=tf2ss(num,den) % state equation K<

» State Equation@ 2 A|AEISE H9|

%A ABIO| Ao
A=[-1-1;
1 0]

pzmap(A,B,C,D) % pole, zero plot
rlocus(A,B,C,D) % root locus
bode(A,B,C,D) % bode plot
step(A,B,C,D) % step response

[num,den]=ss2tf(A,B,C,D) % transfer function R <
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« OIAICT)

* Free Body Diagram

bx

Controller
o X
V
U > m : i o
o e
7 7
S Lubrication
oil
* Dynamic Equation » Laplace Transform
2 F =mX (ms? +bs)X (s) =U (s)
=Uu—hx

» Transfer Function of mass
X(s) 1
U(s) s(ms+Db)

YDCU .. .
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« OIAICT)

Controller
R + u 1 X
- f’s«’i K s(ms +b) ’ ‘ X (S ) _ 9
R(s)
Sensor
H
W /m
» Transfer Function of the System
X(s) _  K(s)G(s)

E(s) =R(s)—H(s) X(s) R(s) 1+K(s)G(s)H(s)

U (s) = K(S)E(s) ( k ., k

X (s)=G(s)U (s) -— -

14 K ms® +Dbs + k
s(ms+Db)
. 15
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« OIAICT)

X(s) K
R(s) ms”+bs+k

* Response of the system : MATLAB command

m=100; b=10; k=10;

num=[k];
den=[m b Kk]:

% t=0:0.1:200;

% x=step(num,den,t); % step response
%figure;

%plot(t,x);

%grid on;

t=0:0.1:200;
r=2xsin(0.1+t); %reference input
x=Isim(num,den,r,t); %linear simulation WX p.131 (Y2l 20| (e S A= 4 ULL)

figure;
plot(t,x,t,r);
grid on;

title('Response of the System');
xlabel('time[sec]");
ylabel('Position[m]'):
legend('response’,'reference input');
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