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Abstract: To solve the problem that the state of some systems changes from stabilization to revulsion and then
to re-stabilization and to re-revulsion, a dynamic mathematical model based on the ideas of alternate positive
negative feedbackics and its modeling method are proposed. The equivalent positive and negative feedbacks
are introduced into the model, and the state stability is divided according to the severity of data change. The
superposition of multiple dead zone functions is used to reflect the positive feedback effect caused by the
outbreak of energy in different periods of rapid change. The dynamics equation can be established without the
internal mechanism of the system. Finally, some time series whose changes are of the typical characteristics of
stabilization to revulsion and then to re-stabilization and to re-revulsion are taken as examples, and the results

show the effectiveness of the model..
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HAGIRE RN EIE R IE I BIE app (SR BIE apx)i, IESRBHEIEH, B 1 AZ5EX iR HoR & K

A
dez(Ax, ayp, ay)

v

1 FEXEH dez(Az, app, apN)

Fig. 1 Dead-zone function dez(Ax, agp, ®BN)

RERE R R RERFEE — BN [H], M RARER IR K G R 12240 B 1 3 Bk B 5 & 1 IR 1R B app
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ARG R R RO I T RG0S ROE AT F T RLIE R PN BE X R ER AR ROR IR, 4 1%
FHUR G 3RAF AL X BR BN BEIX B N R EYL sdez( Az, app, app, gy, apn), FMAGE LINE(2), 18 2 AFEIX &N
R = AL

EX 2 FEXBIEREE N sdez(Ax, agp, agp, OBy, AEN ),

1, app < Az < agp
sdez(Az, app, agp, AN, OEN) = 0, HE (2)

—1, oapN < Az < apn-

Y
sdez(AxX, Oy, Cp » Oty » Aoy )

——— 1

B2 EXBMEHEH sdez(Az, app, OEP, ¥BN; OEN)

Fig. 2 Dead-zone superimposed function sdez(Azx, app, agp, BN, ¥EN)
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y(k) = C’(:c(k)),
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Fig. 3 The model of multi-dimensional Taylor network
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BZIUEE T HAT YR S, 4 SE PR AT R A Wi B 5 30(15) 4328 1 1 B B 15 58 B AR AR R F) 45— 20 Tl 45
FEAT XS, XF Ee g R & 4 FrR.

B 4 Bk T AZIUERE T R 2 R L2 )AE B v otk P RR A T, DR R v /K- (67 7% it 1) I 47
SAFAZ B AR A T S 45 R SR A0S EE AR 0. 12 18] Fr S0 W e R 17 SIZ 96 06 RAE e 9 LR BN, KAz
# B AR R RIAR, e T B X AR A

2.5

e
2.0t 5 |

KPAL A /m

0 500 1000 1500 2 000
pad

B4 HEERSZEFRMEIE

Fig. 4 Comparison of the calculated results and the actual value
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Fig. 5 Local amplification of stable area Fig. 6 Local amplification of revulsion area
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N ARy M S AR T 1 R, A SRS IE A R A B AR A (AR ST A B R 5 AR A EE I ) 2 AR N
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N 1/2
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et N ONISREAA L, y(k + 1) 3B, g(k + 1) N BUIE.
%1 WKERRELE

Table 1 Comparison of test data errors

EiELay AT MTN #5744 BP 7 GA-BP {57
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Fat— R A A A R R I 2R R G, KRS TR R 7 28, 7R IR [X R F A . 46 3880 I IR A, J3E— 25080
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42 EHfHl2

IKAE A 5 2R BIZK BRI 22 4 L BEMR A B /K DL i (B B 240 |l T /KA A8 4kt LA S8 frg P
Tt — JB A8 — FRPAa— TR AR AR AR, AR SCAR R S KRR AL RE H B4 8000 b /KA I e, SR FH IE 471
TRAAE B BRI AT KA T 7. R A MATLAB7.0 45 1E 67 A8 & IR AR BURR P, /KA TR0 45 SR 5 S ok
RSB X Nk 2 Frow.

N T TG b S BT 1 B, AR SRR IE BRI B T Y 5 % 4 2R i AR B (MTN) . BP## 48 [0 4% A5
A1(BP). RBF #1122 [ 28 15 28 (RBF) /K A7 00 45 S 447565 b, Tt 25 SR 1R 22 G vk 3 Fos.

HEE 3 AT DLE Y, 6T K30 E 35 KA X A s A AR A S B F — R AR — F T A — T R A8 i — A5 (kL
MIARLEYE R 48, M T BP B | RBF RSB A b 28 0 45 B 700 L K7 MITIN A28, A S B4 1 ) OE 6 S 58
BB LE FRNRG 2 77 T B S i i A3

M IR AT FLSEG R DU H, AR S5 R i S (A5 Y B R v R B, R MR T S I R SR AS 1 AR AR
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Table 2 The predicted value comparing with the actual value

Jr5 ShRE/m WME/m PS5 SBRE/m HUIE/ m
1 145.68 145.68 26 145.72 145.88
2 145.85 145.89 27 145.91 145.85
3 146.55 146.03 28 147.45 146.13
4 146.91 146.93 29 149.92 148.49
5 146.75 147.02 30 151.42 151.48
6 146.40 146.70 31 152.61 152.77
7 146.25 146.38 32 153.06 153.87
8 146.20 146.35 33 153.05 153.34
9 146.09 146.27 34 152.70 153.02
10 145.94 146.12 35 152.23 152.38
11 145.68 146.00 36 152.06 151.84
12 145.28 145.69 37 152.32 151.94
13 145.41 145.28 38 152.44 152.50
14 145.51 145.71 39 152.61 152.47
15 145.68 145.60 40 152.88 152.73
16 145.62 145.89 41 152.83 153.07
17 145.63 145.68 42 152.68 152.72
18 145.49 145.82 43 152.65 152.55
19 145.48 145.54 44 152.93 152.62
21 145.76 145.79 46 153.75 153.53
22 145.86 145.94 47 154.38 154.11
23 146.04 146.01 48 155.48 153.35
24 145.99 146.24 49 156.05 156.80
25 145.81 146.03 50 156.07 156.55

#x3 REGI
Table 3  Error statistics

fabr ARSCAERY MTN ##i#! BP 7 RBF 5 4!

RMSE  4.92E-01 5.28E—01 8.23E—01 6.01E—-01
PERR 6.52E—06 7.53E—06 1.83E—05 9.74E—06

5 ZRiE
ASOR IE SR B B AR S RGURES 2B PR — B2 — B PR — BRI I R 45 4, SR T —FhH

T [ 3838 I 28 2R G T AR AR 1) I 47 S R A 5 T A AR 2 AR I I 1 8 o Bl R AR R O, BTN IE FU
WO, R RE T 8, FE R M 2 4E R B W 5 P20 AT AR R S R N Stk =, b 2 AN R B A5 R 0 X 3573
I REAT A€ X AR AR X (R 2 B8R L R GURRL IZARR RES (2 R GBI O T, L R G HIBh
FITRE, B S HA R I U B A PR - R — PR — R A RS AR X — KRS8 i
TR AR E Ik 3, X R AL NN 1 IR SR AR, BE— DR T R R, SRR SCBLT .
J R M T A2 5P A M R A P AR M 2 B R T R e, AR R R 7RI 201 F) A S M 00 S0 A Dy AR e A I 1]
Fe o, AT 3 IR A R IR AR L R G R A S TN S 06 7 31, 25 R WA SO U - A A
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