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Lag projective synchronization and parameter identification of two
fractional-order complex networks with coupling delay

YANG Xin', ZHANG Guang-jun®', LI Xue-ren', WANG Dong"

(1. Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China; 2. Department of Basic
Sciences, Air Force Engineering University, Xi’an 710051, China)

Abstract: In this paper, the problem of lag projection synchronization and parameter identification for two fractional-
order complex networks with coupling delay is investigated. Firstly, the fractional-order complex network model with
coupling delay and uncertain parameters is established, and the lag projection synchronization error model of the driving
network and the response network is given. Secondly, the effective controller and the parameter adaptive law are designed
to realize lag projection synchronization and parameter identification between the two networks. A sufficient condition
for realizing lag projection synchronization and parameter identification is given, and a strict mathematical proof is given
for this sufficient condition. The validity and feasibility of the proposed method are verified by a numerical simulation
example. Then, three special cases are discussed and sufficient conditions are obtained to realize synchronization, which
are lag synchronization with coupling time delay, projection synchronization with couping time delay and lag projection
synchronization without coupling time delay. Finally, the effects of coupling strength, time-delay, and projection ratio are
discussed.
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