ARG EENSE AR R IR 10.1 FiR.

# 10, 1 IS H AR

e R m 0.200kg A E m 0.052kg
EKE R 0.20m PHKE R 0.25m
R OB FE SR S Ly 0.10 m BT R FEEEE L, 0.12m
EHLIHE —H R K, 0.0236 N-m/V | HHLRHEH—FEHEL K, 0.2865 V-s/m
T LR A i o) BE 4% BN SR 4h# o) BE 5%
R 0.01 N's 5 RS 0.001 N-s
JiE R Gk B 15 Uy 0.004 kg'm’ AT Sk sh I & U 0.001 kg'm’
2. RGSHT

W SHUERANTTHE, £ MATLAB AW N, W RASKRH RS R aedstE. 6
FHIER, WIEHRGLRE. i, AT ARE.

rank(ctrb(A,B))

rank(obsv(A,C))

eig(A)

ARG 6 A A M58 A n U ), DLk n] DAARHRARAS B Atk i S itz il e, A R Gt PR3

3. RER BRI MATLAB fi K

NI, A a=Ji+maRi%, b=moR\Ly, c=Js» d=fi+KnKe» e=(miLi+msR1)g> f=fr» h=magL,
f£ MATLAB 1, & NSEERNIELHERCAER, AT, FIA ODE BRI
s

(D REBCE, RIPORZA R 5 2555 BE DSR2 WU 28 38 23 6 B
EFEF S file—~new—m-file 37 3CfF fang_daolibai.m:

RE

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+31,-4-31,-30-61,-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+31,-20-31,-80- 11,-80-+11] Yo MLl &5 # 11

L=place(A",C',P1)" Yo IRZ W I 28 3 25 45 [
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place(A,B,P) i 5>k 5 K=[Ka,Ko,Kva,Kvo].
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function xdot=dlfun(t,x);




m1=0.200; m2=0.052; L1=0.10; L2=0.12; r=0.20; km=0.0236; ke=0.2865;

£=9.8; J1=0.004; J2=0.001; f1=0.01; 2=0.001; % value of parameter

a=J1+m2*r*r; b=m2*r*L2; c=J2; d=fl1+km*ke; e=(m1*L1+m2*r)*g; {=f2; h=m2*L2*g;

K=[ * * *  *]:9% State feedback gain matrix obtained according to the desired pole;

u=-K*[x(1);x(2);x(3);x(4)]; % control variable

xdot=zeros(5,1); %derivative of x

xdot(1)=x(3);

xdot(2)=x(4);

xdot(3)=((-d*c).*x(3)+(f*b*cos(x(2)-x(1))).*x(4)+b*b*sin(x(2)-x(1)).*cos(x(2)-x(1)).*x(3).*
x(3)-b*c*sin(x(1)-x(2)).*x(4).*x(4)+e*c*sin(x(1))-h*b*sin(x(2)).*cos(x(2)-x(1) }rkm*c*u)/(a*c-b
*b.*cos(x(1)-x(2)).*cos(x(2)-x(1)));

xdot(4)=((d*b*cos(x(1)-x(2))).*x(3)-(a*f).*x(4)-a*b*sin(x(2)-x(1)).*x(3).*x(3)+b*b*sin(x(1
)-x(2)).*cos(x(1)-x(2)).*x(4).*x(4)-e*b*sin(x(1)).*cos(x(1)-x(2))+a*h*sin(x(2))-b*cos(x(1)-x(2))
*km*u)/(a*c-b*b.*cos(x(1)-x(2)).*cos(x(2)-x(1))); % differential equations to describe the
nonlinear model

xdot(5)=-K*[xdot(1);xdot(2);xdot(3);xdot(4)]; % derivative of control variable
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P FE A file—new—m-file #5734+ daolibai.m:

Close all;

t0=0;tf=20;%simulation time

K=[ * * * *];% State feedback gain matrix obtained according to the desired pole;

r=[-0.1;0.05;0;0];%initial value of x1,x2,x3,x4

u0=-K*r;

x0=[r;u0];%initial value

[t,x]=ode45('dIfun',[t0,tf],x0); % solve differential equations

figure;

plot(t,x(:,1)*180/pi,'r',t,x(:,2)*180/pi,"b"t,x(:,5),'g");

legend('spiral arm angle','the pendulum angle','control value');
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Fcn:



((-0.0168*0.001)*u[3]+(0.001*0.0012*cos(u[2]-u[1]))*u[4]+0.0012*0.0012*sin(u[2]-u[1])*
cos(u[2]-u[1])*u[3]*u[3]-0.0012*0.001 *sin(u[1]-u[2])*u[4]*u[4]+0.2979*0.001*sin(u[1])-0.0612
*0.0012*sin(u[2])*cos(u[2]-u[1])+0.0236*0.001*u[5])/(0.0061*0.001-0.0012*0.0012*cos(u[1]-u[
2])*cos(u[2]-u[1]))

Fenl:

((0.0168*0.0012*cos(u[1]-u[2]))*u[3]-(0.0061*0.001)*u[4]-0.0061*0.0012*sin(u[2]-u[1])*u
[31*u[3]+0.0012*0.0012*sin(u[1]-u[2])*cos(u[ 1]-u[2])*u[4]*u[4]-0.2979*0.0012*sin(u[ 1])*cos(u
[1]-u[2])+0.0061*0.0612*sin(u[2])-0.0012*cos(u[1]-u[2])*0.0236*u[5])/(0.0061*0.001-0.0012*0.
0012*cos(u[1]-u[2])*cos(u[2]-u[1]))

P EDER:

i P A P, 1817 fang_daolibai.m R HUR A R AIRE K;

i, ROIRAS R K ANEIP ) LA, midi R 77

iii. X7 integrator3 WE x1 (0)) HIFIUG{E, X integrator]l WHE x2 (0,) MIWIHIE,
AT H WS N 22

5. WREUWNEH Simulink {5 E

W =

Integratorg

Gaint  Scopel
:{9 >

Vi E BB

i R LRI R S P AU () -E 5 A PL, 384T fang_daolibai.m 3R HIARA &
TSR R KAWL #3825 4 B L

i, CKRIRES OB RE K AR B k F k1 BEerh, % Las N B L BLH A i R A7

iii. X7 integrator3 W& x1 (0;) HIWILR{E, Rili integrator] W x2 (0, [MAVILETE,
IEAT FF S N 2 o

6. S

fT7F dsp.exe, &3 “PHIB" o ASHBET, HBOHFIREESHE, 5H Ka, Ko,
Kva, Kvo (JLK 6.5 FrsS R ENEAE) o e “OK I BEAT AL b . RS B2 RIS PR
BATHEOL, FTLMBHBOX S HL, s il ReR



7N~ SRR R ER
1. X —Br e S SLAR RGEREAT N 120y, IFHE S H AP R,
2. %05 MATLAB i 5A2/7, ot s, Mk, JFtTsigair.
3. ERIPRERBIZED, 4% 2 UMW AT ICR, W07 LR, AR,
T (8] 55 PR REFR R o
4. M RIS WL G35 R GEPE RE R R200 o
. Bl
PAMBISZER R GBI, (73 R mi B 7 BT R G ) A A B A SE
RN R GEREAT W R AR AL ?
Jit A 0 B S A B AT R G AR AR L AR R, R DA
B IR R G R AR Ly R T HE T (0, a7 Bt B L e
AT 2B AR G B RGN AR R ML R G ?
AW AL B S RGBS YERE. RSTERAMRE IR KR,
FOLIN 5 EA R RV ST FR AR R, OO L R A B G — 2, Nt A?

N N R W N =



