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Preset-Time Synchronization Control Strategy for Memristive Neural Networks
XTAO Jian, HOU Pei-ming

(School of Electrical Information Engineering, Jiangsu University, Zhenjiang 212013, China)

[ Abstract]

preset-time synchronization strategy was proposed based on Lyapunov analysis. Finite-time synchronization was guaranteed by the

The synchronization control problem of memristive neural networks in complex dynamic environments was investigated. A

proposed method. The convergence time could be predetermined according to system requirements. Therefore, flexibility and efficiency
were achieved in theoretical design and practical implementation. The development background and applications of memristive neural
networks in intelligent computation were reviewed. The limitations of conventional synchronization strategies were analyzed. A new
controller design framework was then formulated. Sufficient conditions for the effectiveness of the method were established through
theoretical derivations and stability proofs. Comparative simulations between direct preset-time ( Direct-PT) control and time-space
deformation ( TSD ) -based control were conducted. The results demonstrate that the proposed strategy has clear advantages in
convergence speed, robustness and disturbance rejection capability.
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S5F 2 T o 8] B E M, Gao 2RO S T OE T —
LM RS Lyapunov 551 ; Hou 2577 B 3E T HiAe
=S CE A CI P 2 RN U A O S | A 2 IO v 2R
AL E SRR () 5 o (1), FERERE
WSS ] it e O i AR B

I [ 55 R 285 722 4 i

0= - L)

a(t):(l—%)q, 0<g<l oY

i £ =) e s B AT BRI e

o(t)
gfz-kwgum%mg>—@ufu%%u§>—
K&, 0<B, <1<p, (57)

2 75 38 ¢ J 4 o
Uy (y,x,1) = ~Ke (1) -
T ()P () k, [|£C0) [|Psgné (1) -
T ()P (1) k, |£(0) || Psgné (1) -
o (O, (DKL) 6 (1)E(1) (58)
K (58) g, (1) =1/ [a(T —1)];6 (1) =

)
T* T» o

FRYESCHR[ 8,26 ] AFIESH (o, q,k, ky K, )Ml
U8 Bt I WA S L B A A AT A

fif I ¥F # S~ MATLAB/Simulink, 3R f# #%
odel5 s, Hi W A K T EMK T, =5 s, M%4E
JEn=3 MG ik, %%,L%EIZZFL?%%&%

D =diag(2,2,2) ,K=2I,T" =5 s (59)

IR EE S

x(0) =[0.8,-0.6,0.5]",y(0) =[ - 0.5,
0.9,-0.7]" (60)
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