
 

10.1  

  m1 0.200kg   m2 0.052kg 

  R1 0.20m   R2 0.25m 

 L1 0.10 m L2 0.12 m 

Km 0.0236 N·m/V Ke 0.2865 V·s/m 

 

f1 
0.01 N·s 

 

f2 
0.001 N·s 

J1 0.004 kg·m2 J2 0.001 kg·m2 

2

MATLAB

 

rank(ctrb(A,B)) 

rank(obsv(A,C)) 

eig(A) 

 

3 MATLAB

a=J1+m2R1
2 b=m2R1L2 c=J2 d=f1+KmKe  e=(m1L1+m2R1)g f=f2 h=m2gL2

MATLAB ODE

 

1

file new m-file fang_daolibai.m  

clear; 

clc; 

A=[     0       0         1         0 

         0       0         0         1  

     65.8751  -16.8751    -3.7062     0.2760 

    -82.2122   82.2122    4.6254     -1.3444] ; % System matrix 

B=[0;0;5.2184;-6.5125]; % Control Matrix 

C=[1,0,0,0;0,1,0,0]; % output matrix 

P=[-4+3i,-4-3i,-30-6i,-30+6i]; % expect pole 

rank (ctrb (A, B)) % controllability 

rank (obsv (A, C)) % observability 

eig (A) % stability 

K=place(A,B,P) % state feedback gain matrix  

P1=[-20+3i,-20-3i,-80-1i,-80+1i]%  

L=place(A',C',P1)' %  

K P MATLAB

place(A,B,P) K=[Ka,Ko,Kva,Kvo]  

2

MATLAB6.0 file new m-file dlfun.m  

function xdot=dlfun(t,x);  



x(3)

*b.*

)-x(2

*km

nonl

m1=0.200; m

g=9.8; J1=0

a=J1+m2*r*

K=[  *   *

u=-K*[x(1);

xdot=zeros(

xdot(1)=x(3

xdot(2)=x(4

xdot(3)=((-d

-b*c*sin(x(1

*cos(x(1)-x(2)

xdot(4)=((d*

2)).*cos(x(1)

m*u)/(a*c-b*b

linear model 

xdot(5)=-K*

3

Close all;  

t0=0;tf=20;%

K=[  *  * 

r= [-0.1;0.05

u0=-K*r;  

x0=[r;u0];%

[t,x]=ode45(

figure; 

plot(t,x(:,1)*

legend('spira
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4

Fcn

m2=0.052; L

.004; J2=0.00

*r; b=m2*r*L

*   *   *];%

;x(2);x(3);x(4

5,1); %deriva

);  

4);  

d*c).*x(3)+(f

)-x(2)).*x(4)

)).*cos(x(2)-x

*b*cos(x(1)-x

-x(2)).*x(4).*

b.*cos(x(1)-x(

*[xdot(1);xdo

file new

%simulation t

 *  *];% St

5;0;0];%initia

%initial value 

('dlfun',[t0,tf]

*180/pi,'r',t,x

al arm angle',

P

K

libai.m

Sim

1=0.10; L2=0

01; f1=0.01; f

L2; c=J2; d=f

% State feedb

4)]; % control

ative of x  

f*b*cos(x(2)-

.*x(4)+e*c*s

x(1)));  

x(2))).*x(3)-(

*x(4)-e*b*sin

(2)).*cos(x(2

ot(2);xdot(3);

m-file

time  

tate feedback

al value of x1

 

],x0);  % sol

(:,2)*180/pi,'

,'the pendulum

fang_dao

dlfun

mulink

0.12; r=0.20; 

f2=0.001; % 

f1+km*ke; e=

back gain mat

l variable  

-x(1))).*x(4)+

sin(x(1))-h*b

(a*f).*x(4)-a*

n(x(1)).*cos(x

2)-x(1))); % 

xdot(4)]; % d

daoliba

k gain matrix 

1,x2,x3,x4 

lve differentia

'b',t,x(:,5),'g')

m angle','con

olibai.m

n.m daolib

 

km=0.0236; 

value of para

=(m1*L1+m2

trix obtained 

+b*b*sin(x(2

*sin(x(2)).*c

*b*sin(x(2)-x

x(1)-x(2))+a*

differential 

derivative of 

ai.m  

obtained acc

al equations 

; 

ntrol value');

ai.m

ke=0.2865; 

ameter  

2*r)*g;  f=f2

according to

)-x(1)).*cos(x

os(x(2)-x(1))

x(1)).*x(3).*x

*h*sin(x(2))-

equations 

control variab

ording to the 

 

K  

 

 

 

2;  h=m2*L2

o the desired p

x(2)-x(1)).*x

)+km*c*u)/(a

x(3)+b*b*sin

-b*cos(x(1)-x

to describe

able 

e desired pole

2*g;  

pole;  

x(3).*

a*c-b

n(x(1

x(2))

e the 

; 

 



cos(u

*0.0

2])*

[3]*u

[1]-u

0012

Kva

((-0.0168*0

u[2]-u[1])*u[

0012*sin(u[2]

cos(u[2]-u[1]

Fcn1

((0.0168*0.0

u[3]+0.0012*

u[2])+0.0061

2*cos(u[1]-u[

i

ii

iii in
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i

K

ii

iii in

 

6

dsp.ex

Kvo

.001)*u[3]+(

[3]*u[3]-0.00

])*cos(u[2]-u

]))  

0012*cos(u[1

*0.0012*sin(u

*0.0612*sin(

[2])*cos(u[2]

P

K

ntegrator3

 

Simu

K

ntegrator3

 

xe

6.5

0.001*0.0012

012*0.001*sin

[1])+0.0236*

1]-u[2]))*u[3]

u[1]-u[2])*co

(u[2])-0.0012

-u[1])) 

fang_dao

x1 1

ulink

P

L  

k

x1 1

2*cos(u[2]-u

n(u[1]-u[2])*

*0.001*u[5])/

]-(0.0061*0.0

os(u[1]-u[2])

2*cos(u[1]-u[

olibai.m

L

k k1

�O

 

[1]))*u[4]+0.

*u[4]*u[4]+0

/(0.0061*0.00

001)*u[4]-0.0

*u[4]*u[4]-0

2])*0.0236*u

integrat

P1

L

integrat

OK�

0012*0.0012

.2979*0.001*

01-0.0012*0.

0061*0.0012*

.2979*0.0012

u[5])/(0.0061

K  

or1 x2

fang_daolib

L

or1 x2

2*sin(u[2]-u[

*sin(u[1])-0.0

0012*cos(u[

*sin(u[2]-u[1

2*sin(u[1])*c

*0.001-0.001

2

bai.m

2

Ka K

1])* 

0612

1]-u[

1])*u

cos(u

12*0.
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