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The Design and Implementation of Chaotic System
Based on FPGA Technology

Li Denghui,Min Fuhong,Ma Meiling
(School of Electrical and Automation Engineering, Nanjing Normal University , Nanjing 210042, China)

Abstract : In this paper,the chaotic Lorenz system is carried out through FPGA technology ,which can decrease the devia-
tion from the expected effect. Firstly,the differential equation is decomposed in discretized equation,and then the circuit
model by DSP-Builder software platform is obtained ,which can be translated directly into the VHDL language. Secondly,
Lorenz system is tested through the program in hardware description languages,i. e. Verilog HDL. By analyzing the simu-
lation results of the above two methods, the advantages and disadvantages are summarized , respectively. These results pro-
vides a reference method to achieve the research in nonlinear system by using FPGA.
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Fig.1 Simulation results for Lorenz system
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x(k+1)=(1-9A:)x (k) +9As-yv(k),
y(k+1)=35As-x(k)+(1-At)y(k) -20Ac-x(k)z(k), (4)
z2(k+1)= (1-1.5A1)z(k) +5At-x(k)y(k).
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y(k+1)=0.35x(k)+0.99y (k) -0.2x(k)z(k) , (5)
z2(k+1)=0.985z(k)+0.05x (k) y(k).
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Fig.3 The trajectories for Lorenz system
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Fig.5 The state machine description
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Fig.7 The time-history simulations
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Fig.8 The implementation for hardware circuit
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