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Characteristic analysis and FPGA implementation of a novel
fractional-order chaotic systemby Adomian decomposition algorithm
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2. School of Electronic Information, Xi’an Polytechnic University, Xi’an 710048, China)
Abstract: The realization of chaotic circuits is the basis of chaotic research, and at present most
FPGA implementations of chaotic systems are implemented by using the MATLAB DSP Builder
platform to build models. Because fractional integrators are difficult to construct, this method is
suitable for realizing integer-order chaotic systems. At the same time, other programming meth-
ods based on fractional calculus algorithms have complex principles and consume more resources.
In response to the above problems, a new type of chaotic system is proposed, with the dynamic
behavior of the system numerically analyzed by means of Lyapunov exponents, bifurcation dia-
grams, equilibrium points, etc. It is further extended to the fractional order, giving the system
order q of 0. 8, with the results of the phase diagrams under different states being consistent with
the states described in the bifurcation diagram. Finally, the FPGA hardware circuit of the fractional-order
system is realized by the Adomian decomposition method. The chaotic phase diagrams are consistent with
the numerical simulation results observed through the oscilloscope. This verifies the correctness
and feasibility of the theoretical analysis of the fractional chaotic system.
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