95 23 B 2 o L5 HE E R Vol. 23 No. 2

2025 4F 2 JOURNAL OF DYNAMICS AND CONTROL Feb. 2025

LB Y5 :1672-6553-2025-23(2)-083-010 DOI1:10.6052/1672-6553-2024-018

2% Chen-Qi B RBERZZE T ER B BiE N EH

FrrAT
Crp L 5T K 2 RO AL S B 715 B2 B, a0 430074)

TEE A SO TUE B Ta) 2 o B, BT T T E D) R B TE U R B R R O = R N 8 2 A
SHAG T LLIZIESE Chen-Qi B TR T 19 5K 3l & 48 5[] 288 2 1 2 50 S0 19 W 2 2R 4, 76 T8 B 7] 19 35 ) [
P 8 AR UE Y. BB 07 B, B4R T R R 22 Mk s Al 2R TR AR X L T =R R AR R ROR .
RFW] Y IR R G IR AE B I B 4 a2 B e 1 2R 8 A T B I O IR 26 SR G E B, A IRES 1Y
7] 2 15 22 W S T AH 22 550/, S 8K 3l 3 5y JRL 30158 Sl , B3 A 42 1 2% B 0 i 7 2R G2 IR) 240 3 JA 9932 3h L 0 g
AR 1 [7] 25 15 22 WSO S5 (i) A 2 28 R HEAR AR JE IR 2 = W A 2 1 30 >k 109 R S 45 S DR . [R] B b R 1
T IED) BB 19 8 O A 1 &5 R 2 RO I A A L G T R A 2% R 2 801 3 R L 3R S TE R R B S 8L
EE N PN i I Sk R o

KEIR K Chen- QI BIRIERS, WEMMFELE, HENEHR, BHEHGE

FESES:TP311 XERAR SRS A

Pre-Defined-Time Adaptive Synchronization of the 4-D Hyper-Chaotic
Chen-Qi-Like System

Wang Yuansheng'
(School of Mechanics and Electrical Information, China University of Geo-Science, Wuhan 430074, China)

Abstract Appling pre-defined-time stability theory, three controllers were designed to achieve synchro-
nization between Chen-Qi-like four-dimension hyper-chaotic driving systems and response systems of the
same type with unknown parameters within a pre-defined time based on tangent function, hyperbolic
tangent function, or exponential function. Theoretical proofs were provided. Its’ effectiveness were tes-
tified with state time history diagrams and synchronous error curves via numerical simulation. The re-
sults indicated that controllers designed can achieve to synchronize to chaotic motion while the driving
system in chaotic motion, and with a small convergence time difference among the four state synchroni-
zation errors, But there was a significant convergence time difference in the four state synchronization er-
rors while driving system in periodic motion. That was induced by the imbalance and mismatch of the
state cubic nonlinear term essentially. The results also indicated that adaptive controller and parameter
correction law based on tangent function had a larger range of adaptability to initial state values and sys-
tem parameters comparing to the other two controllers and parameter adaptive laws, thus it hold a better

universality.
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