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B Step Response

= Transfer Function@Z AlAEIE &9

%A AE HO

num=[1 1]
s+1 den=[111]
G(S ~ 2 step(num,den) % step response
s2+s+1 pinum, © SIep Tesho

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

= State Equation@ & A|AHIE FH9|

X = AX+ Bu

» State Equation@ 2 A|AEISE H9|

y=Cx+Du

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

1 0]
B=[1; 0]

A= B= D=[0]

step(A,B,C,D) % step response

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

C=[1 1] D =[0]
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H EH== for
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B == for
Example.1

1) m O} editor window (HZH 0] =)

clc; clear; % ‘clc’= command & =J|3t,

for i=1:2:9 % 1526 9 Xl 24 SII6tH 90t 2 &F
i % i Ol semi—colon(;)0l

end

‘clear’

= workspaceS

2 Xl loopE bts

% for HEES 2 =9 B3R US £ TY &&5iH ot 32

=18

o8 Z command 0l i2 2t0] &

JL 0l B 0l ME

CHAl ®12] for22 2 S0t LS it M,

looptt=

2) Command window (Z1})
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H EH== for

Example.2
1) m ot editor window (HEH0| =)
clc; clear;
a=[384]; % agh= 40l 1X3 vector 22 HE [3 8 4] 5 2.7
b=[527,368;149]; % bet= B0l 3X3 #EUS HE i i 2
for i=1:3 % 12H 3 LAl 14 SII5H01 301 € B ItXl loopE BHS. 0| 2R g0l B 7 0l M&E
a(i) % act= vectord i &2 £ =, =12 B2 a(1)=30122 30| £&.
b(:,i) % bete #E ol iHM L(column)E £
(i,) % bohs SOl (M (row)E &3
end

“ik_ —

Vehicle Dynamics
& Control Laboratory



Veficle Dynamics and Control Laboratory

MATLAB7.1 &SAt=

H EH== for

GHS =

© 00 N

=301 22

a(3)
b2l 3
bo| 3842| gt

>>

Example.2
2) Command window (Z1})
(ans = \
3
=10l A
ans = (1)
5 a
3 < | e
1 bol 1849 gt
ans =
5 2 7 J
(ans = \
8 =201 ¥
Y / 3(2)
) bol 2
2 bl 23 9| gt
ans =
3 6 8 J
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B A-8-7 (MATLAB Program)

A-8-7. 2XtAIAEICl HEeSE 2 Clsdt 20| LIEFE == UL},
Y(s) w;

U(s) s*+2¢w s+’
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= MATLAB Commands (M file Editor Window)

a=[1416]; % a0l 1X3 vector HIOIH M &

b=[06 2 5.6];

t=0:0.1:10; % OSEl 107t 0.14 ZII5HH teke B0l &2 M& (toll= 0, 0.1, 0.2 ~, 102 20| vector2 M &)
y = zeros(101,3); % ycte B0 101X3 3012 0 HES NE

for i=1:3; % loopEEEZ. | et M0l 126 14 SI15t0 301 2 MK &

num=[0 0 a(i)];
den=[1 b(i) a(i)]l:
y(:,i)=step(num,den,t) ; % vyl iH T 20l 2 T.Fe =2 HE S HIoIeH HE

end % iJl 30| ©I™ loopE S

plot(t,y(:,1),’0", t,y(:,2), ‘x" ,t,v(:,3),"=") ; % yoll J&E CIOIE & 122 HIOIEHE ‘0'H, 2&€2 UI0IEE X'H, 382
toleHE - &, 8422 plot

grid % 23X} MA

Title(‘Unit-Step Response Curves for Three Cases’)
xlabel('time[sec]®, 'fontsize’,15);
ylabel('Outputs‘ , 'fontsize’,15);

M
]|
7]
Ju

text(4.5, 1.28, ‘1) % (4.5, 1.28)2IXI0l “1'0l2ts SIAE

text(2.8, 1.1, 2°)
text(0.35, 0.93, ‘3’)
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= Simulation Results

Unit-Step Response Curves for Three Cases

time[sec]
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Bl A-8-8 (MATLAB Program)

A-8-8. A-8-70l M 2= 2K A|AEIO HCHE2Et2 =21 20| LIEY £ )
Y(s) a)ﬁ

UGs) s’+2¢ws+w

Ol Al2 212 M2t0IE 9 @8 &5t AUCH Qrek L2|0F A AR HFHAS

t=1,02 MR35l 7O 8O AIS [HA| MBI LIS} 20| 2FE 2 QUCH

)

’ Y(s) 1
U(s) s®+2¢s+1

ol AlO 2 FO|S| A|AEINA <=0, 0.2 0
HetSE=46= Fotet A" E59 2XH& 1181
loopE AIES MATLAB Z2 )& S

8, and 1.001 2204l CHoH &
F3XHR 18 = | ol for
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= MATLAB Commands (M file Editor Window)

t=0:0.1:12; % tOll OLEf 1270kl 0.14] ZI15t0 vector EEHZ CIOIEH MZ (1212H) > AlI2tXIE(0s~12s)

zeta=[00.2 0.4 0.6 0.8 1.0]; % zetalll 1X6 vector CIOIE M Z

fori=1:1:6 % | Ol 126l 67tX] 14 SItAIZIE loopE +~8(0] M =20/ 10|22 200 12 d2Its)
num=[1]; % numoOl2he B4=0l 1012t elementdt L& (MEES X2 HI%)
den=[1 2*zeta(i) 11; % denOl2t= B0l 1X32 vector CIOIH 23 (ML&s 222 H%)
y(:,i)=step(num,den,t); %yl i BIM S0l HE MEE 2 HAASSEH NE, Ol y= =EEH2=2 121X6 #E0| &Lt
end
figure(1) % figure 1TE1& 43}
plot(t,y, ‘linewidth’, 2); % tOll CHSt yat plot (x=0il tat, y=0l yat) , Ol 842 RIIE 22 StCH(JI2 0.5)
grid on; % A% M4

xlabel('time[sec]'); ylabel('Outputs'); title('Unit—Step Response Curves');

legend('Wzeta=0.0', 'Wzeta=0.2','Wzeta=0.4', '"Wzeta=0.6','Wzeta=0.8', Wzeta=1.0',4); % Wzeta= figure Z 0l 4% T AIBHTH
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= MATLAB Commands (M file Editor Window)

figure(2) % 29 figureZ 43|
mesh(y) % 3XH& CIOIE plot

title('Three—Dimensional Plot of Unit—Step Response Curves using Command "mesh(y)"");
xlabel('i,where i=1,2,3,4,5,6');
ylabel('Comuputation Time Ponints');

zlabel('Outputs');

figure(3) % 39 figure & &4 3}

mesh(y ‘) % 3XH2 CI0IE plot (y 2 transpose)

title('Three—Dimensional Plot of Unit—Step Response Curves using Command "mesh(y transpose)"');
xlabel('Comuputation Time Ponints');

ylabel('i,where i=1,2,3,4,5,6');

zlabel('Outputs');
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= Simulation Results

= 2-Dimensional Plot

= 3—Dimensional Plot

Unit-Step Response Curves

time[sec]

Three-Dimensional Plot of Unit-Step Respanse Curves using Command "meshiy)”
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----- Comuputation Time Ponints
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H figure =& 28 2 figureE word(ll 20|= &

1) edit 2| Figure PropertiesE 2=6IH Ol 0l &0l SHLF A 21CF,

) Figure 1 |Z| |E| [g|

) Fiqura 1 =13 Flle Edit View Insert Tools Deskion Mindow Help .
S —— . Gah/ea®s E 06

D |E| - @ Unit-Step Response Curves

Response Curves

Copy Figure
Copy Options

Dnes DTOpeNes, .,

Current Object Properties, .,
Colormanp, .,

Find Files,.,

Clear Figure

Clear Command Window
Clear Command Histary
Clear Workspace

02 ’,_f' ______ R T i ___________ i ________ _ Colormap: | o T et "| Export Setup...

time[sec]

Figure Name:| | Show Figure Murnber Inspectar,.,
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2) dol FII X EF, M +H (I E & 32 E=)

) Figure 1 T |E|r5__(|
File Edit Yiew Insert Tools Deskiop Window Help N

DEeEE (KaRam® € 08 oo
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4) Figure £ A}

) Figure 1

Fi E Insert Tools Desktop Window Help
DG DE = o

Response Curves

Edit & 2| copy figures&2 Z2&l6tH
Figuredt i2el0l Xd &=L,

OlMl ¢ A=
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