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Abstract: In the process of Poincaré section extraction for chaotic vibration identification, there are many
problems such as selection of the Poincaré section location on the phase space attractor reconstructed from
single variable time series, determination of these sections when the system under quasi-periodic excitations,
should be solved effectively. The improved Poincaré section is presented in this paper. The main idea is to
consider these points which are satisfied with the neighborhood condition as the same section points, and a
bunch of experimental trajectories which are derived from the signals are normalized. The simulation and
experiment results show that when the cluster orbits of experimental attractor occur and the system is excited
with different frequencies, the improved method is applied to determine the Poincaré section correctly. The
interested phenomenon including multi-periodic behavior, chaos, and quasi-periodic vibration section are
observed.

Keywords: Poincaré Section; Orbits Cluster; Chaos
Poincar é 8 E AR EIRENR A PR AR

NEF, RBR, HEE, BEK
ETRRFMMS )50, X
Email: Isydh@sina.com
R E T 2011 £ 8 H 26 H: BREIHM: 2011 49 H 24 H:; FAHWY: 201149 H 26 H

O FPNRMII AR, B R A7 41 A 25 (B AR 5] T b Poincaré AT 147 Bk DL DA
Jo 4 B G852 BIANRT A LI A BRI Poincaré A IRIXE LLAf i€ 55 10, %} Poincaré #kHIVAIEAT T2 1E,
RIVRE AN T 24 Z2 A0 2 A i R 2 AR AR TR 2% 1 B R DU RV T, ELGT 2k 2 vh [R) s AR AT I3 — A4k
AbFE . f7 BRI 25 R W], FEAS[FIUR AN 2 DL S0 {5 5 AR S| 1 A E R, TV
AR E Poincaré B, WEH| [ AHEZ H W R, EHRSNE N A R AT B, SR
PEIS 8] 7 81 73 A4 A1 25 2%

X##i7: Poincaré A HEHE, R

Hans iXith

1 518

Poincaré #kIHIE 2 IEL NS )% RS0 5 Hrrh—Fh
FEH A RN, H B R R IS S R G
XS R B R GEEAT 04T, IHE RFELERUN n 4
MR Z(n — DZE, A RS 176 =4t RGN
BT AT AEVRTEIR B R, Poincaré 1A
BT R RGO IHEAT 732K, W 580 R —

Copyright © 2011 Hanspub

MR, RRRGONFAM - 1 f#; Poincaré #1H Kl
R BB, 5N R S8R % Poincaré
B B BA W B Z R —— gy, REHN
TRIEARP 7). Poincaré ML /E Melnikov 7514 /) 55 B Jk
A, M R S SR s R A A R
A AEIT, R HEA Smale LR U IR EIT A
{HA% 45 Poincaré BLYT AT RIS REH, fAAEW

APP



XI55 A5 | Poincaré IV AE VR IEAR AN R o 9 S FH7F 7E 109

TARE: EARZ M E 5] 7> I, Poincaré A )
P EEFERZ G BO71: URGEZ RN AL
WIBUR M DLORIEAS RIS 12 B 7E Poincaré A
EEE A AERIAE T A B AR R T LR AR
Poincaré A rl, FEOURMH AR ERA . A0
Poincaré #KIMVEBEAT 750, MU 1 AN A SURD i 26 2%
5 BL R AE RS A5 5 AR 9] 7 BLE R,
Poincaré A ME LA E I in) @, VR IR AL 2
Z3%,

2. it Poincaré 8{H 3%
a2 R g,
{x = f(x,0)

) , XeR", 6eT' @)
=0

Soifr, Tf:ﬁsl FoR . S RN
27/ WA BRI, RSEEEAE [ -4E3A 0 FIZ3) .
Poincaré %[ 5& X K1,

Y={(x.0)e R xT'0.=6,}, I = 1.1 2)

DK AT BALE (] — DAER I B0 R G HIE ) 1G 0 «
BRI T R E], RGBSR R Y AR AE AL
WA P:Y > Y (R — R") & SUA:

P= Py (xato) 3)

Wik =10, AT —MREERS. EH)
AL Bigg), RER— A X B A — .
BUSRBAT L x* = P(x")» x" B, BT
RGHFM - 1 . WA x, =P(x;) (k=1-K-1)
Hx =P(xy) %é.\{xf,---,x;} E—AN A K AL,
EXNNTRAA K OEEE. 21 =28, R(DHFER
— /XU WIS RS, ERTE 4R TH S' < S
FEg . BB A A TR T, REGHAT AR
BRMIRES VT, « YT, « 24 TV F T, /] LAHZ) I,
BAFLE KTy =pT, (k#p#0). BEBL AT OB R
MELE IR . 2 Ty R T, N BEAH L) (HEJE BB,
KT, +pTy = 0 AR k=p = 0. IXH LKA 25
WLpg RS, T AR AN IR,

HRRINTH L ALKR (6,,6,), 6 XN EM T 1
GrEE, O, WL JEIA T 5 B n SR E — MR R 6

Copyright © 2011 Hanspub

I LR AN T = {(6.6,):6,=6,) - [FF,
RIEE 60, , LA LN Ty = {(6,.6,):6,=6,}
BRI XL R N

x(1)=F(6,(1).6, (1)) @
He, F:8'xS'>R", H:

91(t _ | 2nfitmod 2

[92 (tﬂ - {2:j’ztmod zﬂ (5)

WA PRIV R BERG T I TRIFE x(0) ERFE, 15
).

{91 (sz)} _ {2nkf1 1, modzn}

0, (sz) 21tk mod 27w

~ {anf1 1/ mod2n}
- 0

(k=0,1,---) (6)

2 T R T, ANEEARLIRE, {6, (KT,)} (k = 0,1,-)
A= FEAME SRR, TRLE [0,2r) AR EIEIT )
Mo L, FEXFMEN T Poincaré BT SoA—ANE

EEARR ., Poincaré 8 i £ 32 1) % Fir s
DLEOREI, W ELRE K BT R AR 25 . i
ANBENE R 2K 757245 B4 3E 1Y) Poincaré 1, ¥
T H SN T VERT RGUBN) 1 R R o A
R, JER AT Z4n, FTCUWREE kT, = pT, = T
ke A B YA B A A SR, kT,
#pTy, DRIL, B A8 o7 B RS ) () RS 4L 7=
KTy Ry TN 1717 55 — Rl (112 3 v] BE7E k1T b
BRI R FE, WHCRA T=pT RifE BIner, <«
HOLFEFER AR BT R, R PR AR
i, REERAURFERAL B 5

WA S WRAER pT e T (kT + S5,
2 Poincare BT K KL x, = @ (%04, ) 20, v,
ki 2

mod ((kT, +6),T,) <25 (7)

BT f#7E 5 , Poincaré BB Al REAN R — ) S X,
MRS x N—ANIXEE J, Hile
limJ(x,)=x 8)

-0

FEEA RS, 5 2m 2 AU 77 Rk 3
B B, Big b, I 2 AR E A LA

APP



110 XM B & | Poincaré # [HIVZ7EVRVEIR SR 71 A 1B FH T 2

J&, TTLAMGE] Poincaré MU AT {x, |, {HAESEBRAL

W ox A e AL TR b, TR AR T ) 8 A
A teAh, XFTSEllfES EMR G5, 2R
B, RESZMHHREREH, HPILAEAATZLES
P, S4B, H Poincaré #H 51 BHES M
ANF AT AR LA 2 LA A T
Fe . PR TR AR AR 22 D Sk sE S AR 1)
PERT . teAh, AR FEAH [F A A A — 2 iR (R
B G AL, SR A BAURD A D A 4 HL
Poincaré ([ H], W REAFAE 2 AN#N, B B4
2 R B 1) 7 AT A 2 LU A BRI . IR, B
2R bt — e E R SR, e AT AN TR ) A
ROOFA R — AR, B PR B A/ T HEAME
) RV AE R — A

3. iE#HR

KPR IR BN 2R GEn] RE 52 B 2 MO AR, 4 2 0

ZRIREN M T T B S 15 B R St
x=y
y:x—x3—5d-y+22:;/icos(a)[t) ©

Hrprs, NHEE, y, NI IEE, o BT
o A LRSS T AFEREE, RIGEA AR
Wi 8 o AN XS /i T 55 1) Poincaré B IHNVEREAT 1 5,
PRI AN [A] B2 1] Poincaré B8 [HI4RHAIE -

a) MRGSHHH S, =022, y=y,=015,
7n=7,=0150 =0, =1, VIEHZMHN0.5, 0, R
Wi LA T(a) 7o A AT DAL S 8] P A 1 2
A Y A R o X ST DR e, A3 E1T)

R EE 10, BT DU SE S S 2 A 2
WERFIE . RS SR ARF B 1(c)Fn, MWEH
A DA EE B AR S50 LLAL T B . Poincaré 5 [HI Kl 4nl
()R, MEF T DOWEER] 3 AN ESEr) A, Bk
RGAE EIRSHORAT T4 T I 3 Wi,

b) HARGINSEN 5,=025, y=7=025, 0=
wy =1, FIUEZAE(0.5, 0)F, Z8 G0 7 [ i i) J75 72 ]
W 2(a)fs, M RT DUWSE 3] i 87 th 28 %A B
FURRERE . oo FLdEAT DO 218 o b, & 2(b)Fs, M
AT DLW 52 21 58 TR o ZR 00 LR AH P T a0 B 2(c)
B, MAH B A AT LS B 51 7 BA AN E T 5L )
PBRER DL K IR R RRAE, R ARG T o RSB
Poincaré WA 2(d)fn, #imE LS BEA
g o« B B 18] e 51 5t K Lyapunov 8800 H 515
158 K Lyapunov F54 Ane 7 0.3714, Kl RSG5 4E
TR Y

¢) BRGMBH NS, =025, y,=0.15, y,=0.1
o =1, o =2, WHEZKIMEHNO.5, 0, RGN K
] AR B 3(a)oas, A RT RUBESE 2 ue 5
WA RO T DI b, 3(b)
Frw, MBI RT DU S 3 B 2G5 Bl 4 o R G
HIAH T T 3(e) s, FHELRA — MRS,
X EER BTN ISR A2, P
M Figgh A B SEIREAE S FH . R R
Poincaré T E W 3(d)Fn, #IE LRSS IER T
—ANE, IR G AT 00 R o

4. RBRLER
BT — M R A T A U

L5 150 1 0.8
1

05 . _ 100 0.5 0.6
® 0 & > 0 > 0.4
0.5 50

I 05 02
-1 ‘
15 -1

0
0 500 1000 1500 2000 2500 3000 0 05 1 L5

n
(a) W1 LRI T i A2

w
(b) FR G N ) 2 % % &)

0
-15 -1 -05 0 05 1
X

(d) MR fAIPoincaré &R H

2 15105005115

X
(ORISR

Figure 1. Period-3 response of system
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