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den = conv(conv(conv([@.02,1],[0.1,1]),[1,0]),[0.01,1]);
num = 200;

H = tf(num,den);% 4 mifLid s

figure(1);

margin(H);
A3 RGBT E )y 38radls, FHAKE N-43.2° ; FALZFEINER 17.7radls, WE{EAESE
-14.3dB.
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o, = 0.16 + 0.4(M, — 1)

M, = < 1.35, I v > 47.8°, NHRHEZRK AR

sin 'y

t, = wl (24 1.5(M, — 1) + 2.5(M, — 1)2)

M w, > (2+1.5x0. ?65;2 5x0.35%) _ 19, Trad/s, NEARE, W w, > l4rad/s.
TR RGBT VIR ARG R . ZATE A, RRGH VIR o, = 38rad/s, FNHEEN v, =
—43.20°, /NTRrERIMHM M, H2ZERRER R, Bl 1000, SERHPPGEE-HRIKIE.
Fig—: BRERERTRENRG-BIIKIELZIT,
FIEFEATA EFR T S R BTUIAR, WeE S — R RS I EE B VIR UK 8rad /s,
il FH B VARG S i B R JE RS IE IR T . 7EFT B AME w,, = Srad/s &b, i Bode EIf%, AIIER
BIIRIEN 201g|Go(jwey)| = 25.67dB, XML HIRERIEA A2 0dB £k, Mtk 201g8 = 25.67, 14
B =19.22,

Wol=2Lo,, B r=125 0 Br=24.02, WEREKIERRITHILEERECH

1.25s5 +1

G (s)= 25T
a8 = 02 1

K RGEERESE bR . BOESS RGEM1L 18 sRECH

200(1.25s + 1)

Grls) = Go(5)Ger(s) = 5(24.02s 4+ 1)(0.01s + 1)(0.1s + 1)(0.02s + 1)

21t R GRS Bode AN

Bode Diagram
Gm =10.6 dB (at 16.8 rad/s) , Pm = 32.1 deg (at 8.03 rad/s)
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ME TR RGET IR w,, = 8.03rad /s, FMAEN v, = 32.1°
TRV ATHIEIN Y, RAAAMR L SE BT Ir ik o B B R GG B VIR T AL RO i % o
Bode EI#F, ~(w.y,) = 8.8°, WA A IEFR 15 1 2 (LAY B IR AT A

O =7 —V(wer,) + A =48

1+sing,,

o= ————

1—sing,,

H —201g|G,(jw,.)| = 10lg e, 7E Bode Bl 3 XA, 15 w, = 14.58rad/s, WL EK,
R AT IE PR SR AL RO AT AR 5 I BB DD X IE, 4%

=6.79

1
T=—_ =0.0263
14.58v/6.79
PR A TE A 19 4% 328 PR
G.(s) = 0.179s + 1
7 0.0263s + 1

FRIEJR R GLRIE 12 pR A

B 200(1.25s + 1)(0.179s + 1)
 5(24.025 4+ 1)(0.01s + 1)(0.1s + 1)(0.02s + 1)(0.0263s + 1)

G(s)
KA G REEITERER PR . AL MATLAB 23l 1455 Bode Bl FIATRSBRIRMAEETR L . REMEY
YIBiF N 14.6rad /s, HINARE N 54.9°,

Bode Diagram
Gm =10.3 dB (at 34.4 rad/s) , Pm =54.9 deg (at 14.6 rad/s)
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0.8

0.6 [

0.2

nliEAs, WIS 13.98%, PHEERTE] (5% ) 25k 0.32s, iR IRITELR,
Bt FHSE AR QT

lagfreq = 8; 7 REMIEEMMEN 8

den =

conv(conv(conv([0.02,1],[0.1,11),[1,0]1),[0.01,11);
num = 200;

H = tf(num,den);/ 4 &% & 3
mag = bode(H,lagfreq);
disp(20*1logl0(mag)) ;

% T ER JE AR IE P B ] 4
Time_const = 10/lagfreq;

Time_const = round(Time_const, 2);7 Bl —fr/)4r

betaTime = round(Time_const * mag,2);

disp(Time_const);

disp(betaTime);

denl
den2 =

num =

2

[betaTime,1];

conv(conv(conv([0.02,1],[0.1,1]),[1,0]),[0.01,1]);

00#*[Time_const,1];

o A

H1 = tf(num,conv(deni,den2)); / %

figure(1);

margin(H1) ;

[~,Phasedeg] = bode(H1,14);
disp(180+Phasedeg); 7 115 5 7471 & T 5 AL W AR (L 4% &

% BB E
expectDegree = 48;

alpha

(1+sind(48))/(1-sind(48));

disp(alpha); % it#® alpha

1 RREREEREEK

2RI E A NEE, FEA-101g(alpha) EL
for omega=5:0.01:30

mag = bode(H1,omega) ;
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if abs(20%1og10(mag)+10*1logl0(alpha)) <=0.01
disp(omega) ;

break

end

end

% 5 AR IE SR B I 3

Time_const_2 = round(1/sqrt(alpha)/omega,3, 'significant');

alphaTime = round(1/sqrt(alpha)/omega * alpha,3,'significant');

disp(Time_const_2);

disp(alphaTime) ;

denl

conv([betaTime, 1], [Time_const_2,1]);

den2 = conv(conv(conv([0.02,1],[0.1,1]1),[1,0]),[0.01,1]1);

num = 200*conv([Time_const, 1], [alphaTime,1]);

H2 = tf(num,conv(denl,den2));” % 2 JiKiE/z1 &M

figure(2);

margin(H2) ;

figure(3);

[res,T] = step(feedback(H2,1),0:0.01:5);
plot(T,res,'-');

n=length(T);
max_indicator = O;
for i=2:1:n-1

if res (i) >= max_indicator

Tp = T(i);
max_indicator = res (i);
end

end

sigma = max_indicator-1

for i=n:-1:1

if res (i)>=1.05 | res(i)<=0.95
Ts = T(i)

break

end

end
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~ 5(0.01s + 1)(0.1s + 1)(0.02s + 1)

Goi(s)

FIH Bode B FEAFZ R GBI YIIRN w,o = 7.78rad/s, /INFHIERIGITYIR , MM N 38.84°, AN
FRBITHEDR

JeR FHFOIAR BEA OB BT IE BT . Gy (s) F1 G (s) TEFTESR I BTUIRA T FRALARB AR A A5, B 7, (14) =
11.93° ZIEFIRIEI 1 ARSI VISR sm, BERAMA A, = 8.137; X HIBFIRSHATAIARNIER , HFff
TS Ay = 670 TR B ATER Y N B A AR AT AH £

P =7 — Yo1(14) + Ay + Ay = 50°

iy
1+ sineg,,
a=_""rm

~ 1—sing,,

TERCIE R RGERI TR w, 4L, BRARGERIMRIENL AT RL ] 0dB 2. PILRA

=7.55

201g |Gy (jw,)| = —101g o

H Bode E% w, = 14.68rad/s, i EBITER,
P AR IR R A O A TR S R BT DI AR X AE, DIGEE RTERY AR a] H 0h

1

T=—"  =(.0248
14.68 x \/7.55
DB A TE PR PR A% 356 PR B
G (s) = 0.187s + 1
AT 0.0248s + 1

S RTRAE S R G

B 10(0.187s + 1)
~ 5(0.01s + 1)(0.1s + 1)(0.02s + 1)(0.0248s + 1)

G1(s)

FIRETRIRAAEE T AS , SO N 14.7rad /s, AHAAREER 59.6°, T RIRTTHEK,



Bode Diagram

Gm =10.8 dB (at 35.9 rad/s) , Pm =59.6 deg (at 14.7 rad/s)
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Hl, #IE R R RE i RS

B 40(0.187s + 1)(0.682s + 1)
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G(s)

FI RS TRIESREE TS0, BYPIARR 14.7vad /s, MOHBIESE 55.1°, WAL BT 2R,

Bode Diagram

Gm =10.4 dB (at 35.1 rad/s), Pm =55.1 deg (at 14.7 rad/s)
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0.4

0.2

decreaseGain = 10;
denl = [0,1];

den2 = conv(conv(conv([0.02,1],[0.1,1]1),[1,0]),[0.01,1]1);

num = decreaseGain;

H = tf (num,conv(denl,den2)) ;% & ik f5i%
[Gm,Pm,Wcg,Wcp] = margin(H);/Gm 1EE#

disp(Wep) ;
disp(Pm) ;

[~,phasedeg]l=bode (H, 14) ;
Storage = 180+phasedeg;/ 113 % 4542 B2 07 4147 & T 7 AL W AR (L % %

disp(Storage);

Phase_new = 50;

B
E

#
Pm HHAHBE Weg FHIAE

alpha = (1+sind(Phase_new))/(1-sind(Phase_new));
disp(alpha); 7 T4 alpha

B HERE ENNEE, FEM-101g(alpha) EH

for omega=5:0.01:30

mag = bode(H,omega) ;
if abs(20*logl0(mag)+10*logiO(alpha)) <=0.01

disp(omega) ;
break
end

end

% AR E R R

Time_const = 1/sqrt(alpha)/omega;

alphaTime = round(Time_const * alpha,3,'significant');

Time_const = round(Time_const,3, 'significant');

disp(Time_const);

disp(alphaTime) ;

Wep B YIAE
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figure(1);

denl
den2

[Time_const,1];

conv(conv(conv([0.02,1],[0.1,1]),[1,0]),[0.01,1]);

num = decreaseGain*[alphaTime,1];

H1 =

tf (num, conv(denl,den2));/ % — KR EGEHH

margin(H1) ;

[~,~,~,Wep] = margin(H1);

% vHE R JE A IE B AT A F £

Gain

40;

Time_const_2 = 10/Wcp;

mag = Gain/decreaseGain;

betaTime = round(Time_const_2 * mag,3);

Time_const_2 = round(Time_const_2,3);

disp(Time_const_2);

disp(betaTime) ;

denl = conv([betaTime, 1], [Time_const,1]);

den2 = conv(conv(conv([0.02,1],[0.1,1]),[1,0]1),[0.01,1]);
num = Gain*conv([alphaTime,1], [Time_const_2,1]);

H2 = tf (num,conv(deni,den2));% % 2 K IE)51&3#
figure(2);

margin(H2) ;

figure(3);

[res,T] = step(feedback(H2,1),0:0.01:5);

plot(T,res,'-");

n=length(T);

max_indicator = 0;

for i=2:1:n-1

if res (i) >= max_indicator
Tp = T(i);

max_indicator = res (i);

end

end

sigma

max_indicator-1

for i=n:-1:1
if res (i)>=1.05 | res(i)<=0.95
Ts = T(i)

break
end

end

H

#
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BT, FIATRATER Y S A S UDCR SRR AR L . 2B BTk, BUBRTAMA N ¢, = 437 (LIRS
Ay =113 WAERRETUNE ), W o = 5.280, ZJ5, KRR ES 1 B Ak AR FT A i85 5 1
BIUIARXTIE, NIRRT B ) 5O

T = —0.0310
14 % /5.289
DR TR IE PR Y A A% 0 PR
G o) = D165 +1
¥ = 503105 + 1

S AT IE ) R S

200(0.164s + 1)

Gi(s) = $(0.01s + 1)(0.1s + 1)(0.02s + 1)(0.0310s + 1)

HAETU I VIIARAL IR |G (714)] = 18.192, PRIRIECRL IR B IEFR 7RI 2 0dB 28, UL 6 = 18.192,
BUL = Bw,, 7= 0.714, TRRFRIESRITHO M M0

0.714s 4+ 1

G = —-———
2(5) = 190045 7 1

P, HIEJR R GURIfE i R Ao

200(0.164s + 1)(0.714s + 1)

G(s) = $(0.015 4 1)(0.15 + 1)(0.02s + 1)(0.0310s + 1)(12.994s + 1)

i Bode FIINT o FIAKSBRIESURAE AT, STUIIRN 14.1rad /s, MAIHEER 49.3°,

Bode Diagram
Gm =9.92 dB (at 31.6 rad/s) , Pm =49.3 deg (at 14.1 rad/s)
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1072 10° 10? 10*
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I SE B AR AR
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Expectomega = 14;
denl = [0,1];
den2 = conv(conv(conv([0.02,1],[0.1,1]1),[1,0]),[0.01,1]1);

num = 10;

H = tf (num,conv(denl,den2)) ;% * &% 4L

[Gm,Pm,Wcg,Wecp] = margin(H);/Gm W@EE Pm AW E Weg FHAME Wep TN E
disp(Wep) ;

disp(Pm) ;

[~,phasedeg]=bode (H,Expectomega) ;
Storage = 180+phasedeg;/ 71HLfi# %
disp(Storage);

Phase_new = 43;
alpha = (1+sind(Phase_new))/(1-sind(Phase_new));
disp(alpha); 7 T4 alpha

% T B R AR IE R B ]
Time_const = 1/sqrt(alpha)/Expectomega;
Time_const = round(Time_const, 3); 7 &/ Nt sz 3 1

disp(Time_const);
disp(alphaTime) ;

denl = [Time_const,1];

den2 = conv(conv(conv([0.02,1],[0.1,1]),[1,0]1),[0.01,1]);
num = 200#[alphaTime,1];

H1 = tf (num,conv(denl,den2)) ;% % 1 KX IE )5 1& 3% A%
[beta,Phasedeg] = bode(H1,Expectomega) ;

disp(20*logl0(beta));

1R ERETT S K
disp(beta);

alphaTime = round(1/sqrt(alpha)/Expectomega * alpha, 3); 7 RH/\#EE 3 1L
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Time_const_2 = round(10/Expectomega, 3);

betaTime = round(10/Expectomega* beta, 3); 4 HR &/ 44z 3 I«

disp(Time_const_2);

disp(betaTime) ;

denl

num = 200*conv([alphaTime, 1], [Time_const_2,1]);
H2 = tf (num,conv(denl,den2)) ;% & iF o1& o 2L

figure(1);
margin(H2) ;
figure(2);

[res,T] = step(feedback(H2,1),0:0.01:5);

plot(T,res,'-");

X HEERE
n=length(T);

conv([Time_

max_indicator = O;

for i=2:1:n-1

if res (i) >= max_indicator

Tp = T(i);
max_indicator = res (i);
end

end

sigma = max_indicator-1

% TE 5% FER
for i=n:-1:1

if res (i)>=1.05
Ts = T(i)

break

end

end

| res(i)<=0.95

const, 1], [betaTime,1]);
den2 = conv(conv(conv([0.02,1],[0.1,1]),[1,0]),[0.01,1]1);



=. HEMRHERRZITSR
UW BTNy 15rad/s, HUBHIFHIETLR, T

1+ sin4§°

h= 1 —sin48°

=6.79
AR B 07 I s,
wy < 15/v6.79 = 5.76rad/s, w; > 15v6.79 = 39.09rad /s

B wy = 4rad/s, wy = 50rad/s, HHIBIEPRE-20dB /dec, HHpHii Bl I AR IR RS FEITIR . 55h,
TH 27 A WA 10rad /s,
N, B OB R B AT B R BRI w, - AR BIA A RO SR

201g200 — 201gw — 20 1g(w/w;) + 20 1g(w/wy)

DA A B BTV L, B A B s CAE B DDA AR R 45 T 00 )
200w,

Wow

=1
I w, = 0.32rad/s.
TERATBC A — AT 200rad /s, DUTERECRPREE 7, 0 THRE B0, e s sk Bre 3
RS, TR AL i R AU
(0.255 + 1)(0.1s + 1)

Gels) = (5 1255 + 1)(0.0055 + 1)

P, HIEJR RGUR L RO

200(0.25s + 1)
$(0.01s + 1)(3.125s + 1)(0.0055 + 1)(0.02s + 1)

G(s) =

PRGBS, BTUIMR A 15.5rad /s, FAOIHREEE 46.2°, ANl R BHEER, R BB B 5 U]
WS, (5L L, Zfl BBk, AIEIEN 29.41%, TR 0.4s, CEZEKR, [H4k8Liit)
HERHFEL SE R, B wy = 2rad/s, wsy = 50rad/s, HAEARPRI-20dB /dec, HHHIRBAIR T 5 A H IR
RGWEATTITR, S35, IE LA NEYTIHAR 10rad/s.
AN bR T A o B S AR B AT B R BRI wy = 0.16rad /s, [RIREFE BB B I A — i
200rad/s, TIEMIE 19 &H REUE

(0.55 + 1)(0.1s + 1)

Gel$) = (6255 + 1)(0.0055 & 1)

P, HIEJR RS ted sk o

_ 200(0.5s5 + 1)
~ 5(0.01s + 1)(6.25s + 1)(0.005s + 1)(0.02s + 1)

G(s)

Fitf Bode FUNT, FIATKSBRIRMURAETH AT, IUIMRN 15.2rad /s, AHAARIERE 53.2°;



Bode Diagram

Gm =14.7 dB (at 51.8 rad/s) , Pm =53.2 deg (at 15.2 rad/s)
100 T T T T T

-100
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S18O [N
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-270 b

_360 1 1 1 1
107? 107t 10° 10t 102 108 10*
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L PO BT BRI N AN T o ARAEBT IR N T, B 18.86%, TAERRITE] (5% ) £97 0.51s, WERBIT

1.2

0.8 1

0.4 1

0.2 1

G A OB A BT DRSS, W w, < 15 x =2 = 3.85rad/s, wg > 15 x 225719 =
26.15rad /s; #7 I Hli/ NGB, W M, = 1.3, 3R w, <15x &3 = 3.46rad/s, ws > 15x 23 = 26.54rad/s,
DN B ] 3RS — At A B AR G g JE BOK o oA Jr i MATLAB (U TR, Sl U A FE51 Y
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200 .
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AHLE 5(0.01s + 1)(0.1s + 1)(0.02s + 1) we = 38rad/s, ?'\E{(E)Ekﬁ 7
.=
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BJE-ERTALIE
\iﬁﬁﬁ%;ﬁﬁt%% s(0<2s+1)(0.0412(33(807.;;1)1()?(')6,252;5111)(2.727s+1) w, =14.7rad /s, y=55.1" 0 =14.25%, t, = 0.23s
RJG-HRTRIED

RN -~ 200(0.181 1)(0.570 1) _ — o — —
’j% HY %j%%% s(0A23+1)(0A0134(r1)(0A13311))((0.01880-;+1)(9A508s+1) w, = 17.6rad/s, v =49.9" o =20.57%, t, =0.68s
RJE-EBHRIED

s / 200(0.1645+1)(0.7145+1) _ _ . _ _
\iﬁ HY ITE e S(O<Ols+1)(0.15+1)(0.023+1)((0.03105+1)(12.9945+1) w, = 14drad/s, v =49.3" o =2224%, t, = 0.66s
RJG-HATRIER
SR AR T 200(0.55+1) w, =15.2rad/s, v =53.2° o =18.86%, t, = 0.51s

s(0.015+1)(6.255+1)(0.0055+1)(0.02s+1)

Xif FUR] FH 2830 28 X HA ) B Sl A RS2 PRI sl

LAY WM REFR bR FIRgE AR R br B ERESS bR

TeAZIE w, = 38rad/s, v=—43.2° ANAELKAZEHEERN MR R &8, o = oo, t, =00
RERTMHEN w,=14.6rad/s, v=549 o =24.89%, t,6 = 0.529s oc=13.98%, t, =0.32s
IR G- R IE

AT R w, =14.7Trad/s, v =551 o =24.77%, t, = 0.523s o =14.25%, t, =023s
RfE-ERTIED

BRI EH  w, =17.6rad/s, v =49.9° o =28.29%, t, = 0.481s o =2057%, t, =0.68s
RIF-BRRIED

AT R w, =14.1rad/s, v =49.3° o =28.76%, t, = 0.609s o =22.24%, t, = 0.66s
RE-#RIER

ORI AR R w, =15.2rad/s, v=153.2° o =2595%, t, =0.522s o =18.86%, t, =0.51s
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