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Design of Transcutaneous Nerve Electric Stimulation Instrument Based on the Chaotic Signal

ZHENG Jin-cun', ZHANG Hui?, LIANG Wei-jiang®, NIE Guo-chao®, CHEN Tie-junt, WANG Hong-gian*

1. School of Electronics and Communication Engineering, Y ulin Normal University, Yulin 537000, China; 2. School
of Life Science and Technology, Yulin Normal University, Yulin 537000, China; 3. NanoMedicine Center of Yulin
Normal University, Yulin 537000, China; 4. YulinRed Cross Hospital, Y ulin 537000, China

Abstract: Objective The three signals periodic triangle wave, square wave, and asymmetric wave, and the specific store-output
signal are often used in the conventional electrical stimulation instruments as the stimulus sources. However, the periodic signal
is easy to produce adaptation in the treatment whose effect will decrease gradually with the increasing times. To work well in
electric stimulation, we designed anovel system based on the non-periodic chactic signal. Methods Building a chaotic model in
the Simulink of MATLAB was the first step. Then the model was converted into the FPGA project file by using the DSP
Builder software. And the file was smulated under the Simulink and Modelsim. After the correction, the file was compiled and
synthesized. Finally the executable file was downloaded into the FPGA chip and the chaotic signal was generated. Electrica
stimulator was created when the voltage and power of the chaotic signal had been amplified. Results A novel stimulus effect is
achieved by using the stimulator based on the chaotic signal. And the stimulus effect can be changed by the varied Chaotic pa-
rameters. Conclusion The electrical stimulation instrument based on the chaotic signal changes the design concept of the tradi-
tional stimulation instrument. It is necessary to carry out more experiments to apply in the biological effect of human-beings be-
cause of the chaos of biologica signals.
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Fig.1 Diagram of the Hardware Circuit
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Fig.2 The Model of Chaotic Signals Based on DSP Builder
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(a) the phase diagram of signal 1 and 2 (b) the phase diagram of signal 2 and 3 (c) the phase diagram of signal 1 and 3

& 3 Simulink & TS HRIERS|F
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Fig.4 Schematic Diagram of D/A Conversion Circuit
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