%384 H5M L ARBERFFHOA R FIRO Vol.38 No.5
2019 4 10 A Journal of Shandong University of Science and Technology(Natural Science) Oct. 2019

Sl AR AR, R, 5 A A B Genesio TR AR 40 09 S MR IR A5 [T L AR BH K22 4R CH SR B2 D 2019,
38(5):66-71.
SONG Xiaona, SONG Shuai, MAN Jingtao. Backstepping sliding mode synchronization of uncertain fractional-order Genesio-

Tesi chaotic systems[ ] ].Journal of Shandong University of Science and Technology (Natural Science),2019,38(5):66-71.

ANBHE 5 B Genesio R £ 8¢ 1 [ i i B[R] 26

REEGE, R Ib,iH=F
(T HHE KRS 54 TR R T &1 471023)

B E AT A LSRR L I3 9 5 2 Y Genesio-Tesi b & 4o, 5K A RIE 35 5 Fo 7B AL 42 ) 40 45 & 69 K
B R T SRR EREEMN R FATRES R RELZAGRA T R M. A, A TRIFEITFTESL
HFRAANTHELSERI M EMERNZ LR ERRE IR PINFTET LN R, A TEFHRE XL
M EE I, X AR B o - BR 3 Genesio R 45 9 &K H-v@ B Genesio & 44 By #7 L R 69 o K - RIR 78 B4 4
B, RO ERNBAL—BHE EETEEATS SMABRNMLE S TEAZAGRA Y, RB5 . BTHMHG
FLIRAE T AT 69 4 B B IR AR AR ) kot T A MOR A R 5 sh AR B 0 S AR b B A B 25 Rt o ik 0 A Ui
KB : 5 2 Genesio-Tesi #ib R 405 BUE 42 4] 5 I AL 42 5] B L B F

hESES. TP13 XEkFREM: A NER/S.1672-3767(2019)05-0066-06
DOI: 10.16452/j.cnki.sdkjzk.2019.05.008

Backstepping sliding mode synchronization of uncertain
fractional-order Genesio-Tesi chaotic systems
SONG Xiaona, SONG Shuai, MAN Jingtao

(School of Information Engineering, Henan University of Science and Technology, Luoyang, Henan 471023, China)

Abstract; A new fractional-order backstepping sliding mode controller was designed by adopting the backstepping
control approach and sliding mode control technique to realize the synchronization of fractional-order (FO) Genesio-
Tesi chaotic systems with parameter uncertainty and external disturbance. Firstly, the Lyapunov subsystem function
was constructed and the virtual input was designed in the backstepping procedure. Secondly, the sliding mode varia-
ble structure control strategy was introduced to design a fractional-order backstepping sliding mode controller which
can achieve the asymptotic synchronization of the FO drive Genesio-Tesi system and FO response system based on
Lyapunov stability theorem. Compared with the multi-input schemes, the proposed single controller could realize the
synchronization more easily in practical applications. Finally, the effectiveness of the proposed controller and the ro-
bustness of backstepping sliding mode control algorithm for uncertain parameter and external disturbance were testi-
fied by numerical simulation results.
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Fig. 3 State trajectories of the controlled
fractional drive system and response system
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