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Several Judgment Analysis Methods Based on the Stability
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Abstract

This paper describes the concept of control system stability, the use of direct method, indirect method and MATLAB tool software
auxiliary aspects of the determination of control system stability of the specific method. The direct method mainly starts with mathe-
matics and uses positive and negative judgment of the real part of characteristic roots. The indirect method mainly uses algebraic cri-
terion and frequency domain criterion combined with nyquist curve and semi-logarithmic coordinate graph to judge. MATLAB tool
software through the establishment of the system mathematical model, call the corresponding function combined with direct method
for simple and effective judgment, the applicability of several determination methods is analyzed.

Keywords
control system; stability; transfer function

ETHHEH REREENLMAIE ST %

AT AR AR SEBE, B - =R 28E 675000

wm =

MR T i R AR WML, B0 Ak, MR MATLAB T A B8 7 |A-43 T #2354 R AL T Mg Bk
Fo AP, Ak IRABF T EANT, AURFAEARE K30 E R AL ; W HE 2R RN R T Ao IR T 96 25 o R B A4
W & e TR AR A AT A Z ; MATLABLT RSB 5 2 ABCFBA, AN L B3 S ARk 47 1 A 20 #)
., HAIUARHA R kg E A RBRAT T 547,

ES 3

P ARG RRRM; i RE

15|F W R AR T, X a] LR IR 5 338 0T A i Fa
ﬁ%,rﬁ%@%u%éﬁEﬁI{/ﬁﬁ/\jéi*{t{: mngﬂ%”%‘\ id‘d{, Eﬂg?i(zo ﬁjjq: *EE@%HBE&%#UE%?}EE@*@\

ey, — MRS, L

BT EINRTN—EREG T, MR, B o EiEEN

S Nz 2%* SE 22 A2 IR N e

mi&m Ji@éﬁ )fi * ﬁ;@?&f 153;52222 IR AL U PRENE A Do, BLEHTEF T ROR
R, RESECRIPP IR, B hoyc, MRS TR

. B R R R SR T . —

ﬂ%*s@%sz, e T N S S ab ;: w +D ”ldig“j %bD
5, BRI S, REN A RO REE S =m0 T Dt S e B B TR0
U%—hi'l_;tlﬁg'xt/lj( RiEfRE i’]‘ﬁ%AT%U MR AGRE, SR A

?séiﬁi%xﬁ@ﬁz?’jﬁiﬁ?%%‘i}ﬁ A E G MirEa s,  SESERDIEREEELL. KWif, Efl/i}ﬁxﬁﬁ%iﬁﬁ/\
B Z o —FEG R, T RER T RS RRIRR. T RS S AN AERIENAT, BIsR Lo 51N
SUGAERIMERIE % (BRSSO TR
CERERRUEE AR R e Ak DK, (AT C(,) +a

" dr"

PRSI R I AR A R
UEEBAT RER (1981-) , X, PERBEARA, B g, #tmiisan, Wz as@Riey; S

T, MSEHITZHR. B, NZASERATER

nld Ic(,)+ +a1d )+a0cm=0

18



TIEFASEE - -$06%5-5F4H -2022F2 1

M SF AL, ST R, E SRR E )
FRHIETTRE, RO
as"+a, " +.+as+a,=0
LRAR TRHIETTRRHORR 8182508, I, ERASEISTRIS>
JTRERRH— X, BT

C(t)

R, € Coreen, BUNMEL, AT REHOM TR A,
hATHER .

DI — s =a, MFFRE TR
R o =ce” B FIRBRENIN 2 LR T2 2D AR R R
ST AR S R, A SERCE T A, % a AR
B, Moo, -0, HRARKNENETRN, H
BUGRIEEARE, MAGRETEN. 2 a WK, WX
t>wfifc, >, HIRRKMNENRAIT, RALE D
PR, BIRSRRREER.

QUL TR — R R S —at jw, MRS TS
TR

0

ERORASAESL AN R LG s s e — I
IR, R, 25 a s, Wi ofifc, —> o2 5
Bz, MASRRTEN. % a ZIEE, N> ohf

Cp > ©, = MNEEIRGERE, RIRASG S TREN,
3 [EEEHIE
3.1 MARKREEHIEHEREREY

Ao faEEREEIER S, HAs i —hf/RgEx
FE AR — MRS A B R EHE 5, ER—Fh
HHBHENEE TR R ECRIIE At et RE DT

DRI RS IR T RE A -

Dy, =a,s"+a, s +..+as+a,=0

W FHIE T AR B R ECTHER RRIRATHI. b2
HIRESUR : BT A I, SAPUITEEEIN 25, 52
TSI, B=IEFEBI ARG =17, PTIE
HE—17, BATHHR, (BRARES—, 'i—5IILL o
B, DUNSATOAEHE, #midid, WMk LR
A it Bz B o FHAY) FRTT R AM B N IEEHES,
AJRTTH 0 E kb A, A A A LA, REEBEZ TR

=ce" +c,e” +..+c e

(a+jw)t

=ce +c, e M = ce” cos(wt + @)

a, a,, 4,5 .. . .. 0

a, w2 g 0

0 a,, n=3 0
V=0 a, -2 0o

0

0 0 0 a 0

0 0 0 a, a,

SRR TR RI S . RO
F5y ELNEHOAIER
DRGSR E IR G0 Gy 0,30, BTN
@EITHIR A, T TATFIR Add by, K
FE,
3.2 FI ARSI SIE RORE
32,1 ARSE 0 T IR A A M v K )AL M
e L RIDUER, RO TR SRR
e RN X 7 . 2 s 2R
BRI R, TR IR R AR
HERY.
B85k n A BB O TFERFE A RRAIY -

M K*le[l(s—sj)

Mo _

G(S) N n
®  S*T1 (s—s,)

i=n-2

b, K AREEHELS; S - Me=0 iR, FROVIFER
T ST N=0 IR, BRI AR ERME R AL
HT SRR TN, RIRER, ATREARIE—1.

M Ni=0 SEFF I BT BN, (BT ERRFAERR )
A P AT S P A R (ISR, AT
EMRL) o

K BRI TF G 2 RS B SRR AR A, T

w—0) , 25 (L wooeo) KEREEN. YIS HUTIR
H A RN 77 R R AR e AR AR, Rz 2k
2. EHAHIC IR ARG R ER: . BRI
OFEFR ARG FaE (P=0) , MIFIRAGFLENFE D
TSR A TR 2 A aEl (-1, jo) A5, FHRIHER
ATARERE
QERAGAFEE (P #0) , N AZGIENR
BRI BRI ST (-1, jo) A
FBIEL K=P2, BNIARGEATAE. HE: Kk=k"-Kk, FT
IR BRI (-1, jo) SR NSE, A EmF
SRS K, BN A gl i S s ioh K,
O AGIFINEEIAE, SRS 5
(-1, j0) /&, NIHIASE TIRFFRE
322 ARAEZ G F 2T AAFE (Bode B) FIE &
HAGFE M
R P 2 X B % R e v R BERT AR R A 1 B
Ly, =201g M, =201g|G, | Py = £ Gy, LI HY 20 2R
PHARE DL Ly, P WIERR, DLlew AREAAFR, XN TE
H O BR 255 B IRR AR EE S SR D S5OF 2R
WRAGAE PGS, WNZARZGHIEE 7
Gy NS W=0 — oo i}, 7R AR AR B TR AR
Ly, > 0dB [(FJTELIN, SRR I R 26 270k -180° 2R 1F
MR Z RS T PR, BIK=K" — K=P/2, FNIFER
ARE. I B PR E R BRI M N 1A L&

19



TRERRSEE - $06%5 - F 48202262

B -180° ZeAYUENIEZEIXER, M K" R M ERTRE
MBI AR B, KRR, R N # 0, T2
MOTEHFEFHE 2R RIS AR 00 25 I MEl— B AEESE T A g
(-m/2) K.

4 MATLAB T EEH4HEIHIE

DL b & B i R A, i T RS,
(B3 T i B GK Fes J R R &% P T Lt
ISR MATLAB T EEKEREBH R, —Ptas
EfBASER, FHE/E MATLAB 75 24k M b
HRL I B,
41 RIBATRE (HHER ) HIERGERTETE

7EMATLAB H1 , 7] F roots BN BT BER U AL HORHITAR
HIFRREE: roots (C) o

b C HZTARARUAR, HEMERMIRRESS,
0 AHL R B, ZHZIAKA: Doy =CoX" +CX" +.+
C.X +C,, HHhC=[C,CC,..C, C,1, BBLMIERRT
(48 B AR ST IE AR T SRR M
42 FIBBEREHEREREY

Fil B Margin() BRECAT DAV B4 G 260 ARG ORI A BE
R EARE . %R R 2 [Gm,Pm,Wg,We]=mar-

20

gin(g). A1, [Gm,Wg] 7 i (B # B M4 B2 351 %5 [Pm,
We] ARG RN, ¢ RAE ARG, REA,
RIBRUERERNE X, YTRERLK, LA Gm>1,
Pm>0° ; W TARERS, N Gm<l, Pm<0° .

5 #5i&

TR B R RE I T AT E N RS EE DT
FAAMERE DT AIEIASIERE T, Horpr, IREZERIIERERFE
e, XERAETAZEEEGIER TIE, HEE4002
FATER o FEHIERIENE T i EHEE R B KR IEAR
FRRHIER PSSR IE A TH)E , IR ad AT e (B
A, W TEM AGURFIER S ROE; et A
FFEATRUSA A THANE , Her s RN T . B,
i HMEFE B rID B H A IFRERRE, MIASE

“FarEin B 1 “BEE” o MATLAB T HAREEHBhH]E
ARTLAREE AT TVEBANES MRS, i HOK e
T LRSI, fe— el s A 807 %

&% ik

1] AR SR R H v M. P22 P2 T RO
fit.2004.

[2] HEHTES. AR S R G M AL R Tl e, 2003.

[3]  WHARA A HIEIR M) AL EIRT Tl R, 1996.





