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The Analysis of Symmetrical Behavior for a Dual Flux-controlled
Memristive Shinriki Oscillator Based on FPGA
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Abstract: In this paper, a passive flux-controlled memristor is used to replace the diode series-parallel branch in
the Shinriki oscillator, and the active flux-controlled memristor is introduced to substitute the resistance in the
RLC resonant loop. At the same time, a series resistance is connected in the inductance branch to obtain a new
type of dual flux-controlled memristive Shinriki oscillator. Through the coexisting bifurcation diagram of
specific parameters and the Lyapunov exponential spectrum, the symmetric bifurcation behavior of oscillators is
innovatively discovered, and the symmetry of the motion state distribution is shown in the two-parameter
plane. Meanwhile, in the basin of attraction of the symmetrical parameter-initial value plane, the multistable
characteristics of the system in the symmetrical domain are analyzed. The existence of symmetrical
antimonotonic phenomena, the symmetrical coexistence of attractors with multiple motion states, and the
incomplete symmetry behavior that depends on the initial value in the symmetric domain are studied. In
addition, the digital circuit experiment of the dual flux-controlled memristive Shinriki oscillator is completed
based on FPGA technology, and the waveform captured on the oscilloscope verifies the correctness of the

system’s symmetrical dynamic behavior analysis.
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