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Discrete Analysis and FPGA Implementation Based on Lorenz System
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(School of NARI Electrical and Automation, Nanjing Normal University, Nanjing 210023, China)

Abstract : Based on the field-programmable gate array( FPGA) and IEEE754 standard , digital circuits capable of generating
Lorenz chaotic signals are designed and demonstrated. Firstly,the system equations are discretized according to the Euler
method and the Runge-Kutta method. Then,the program is written in Verilog HDL language ,and the program is integrated
compiled and tested through Xilinx software and Modelsim software. Finally,the generated bit file is burned into FPGA to
observe the chaotic and non-chaotic states of the system through an oscilloscope. By comparing and demonstrating the
implementation effect of different algorithms, it is concluded that the second-order Runge-Kutta method is the optimal
discrete method to realize the FPGA simulation of the classical chaotic system,providing reference and basis for the further
development of the subsequent chaotic signal in the digital field.
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Fig. 12 Phase diagram of the result of Runge-Kutta method FPGA simulation
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Table 1 Comparison table of FPGA resource
usage of three algorithms
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