b

H34% 11 r ] R 2R AR AR Vol. 34 No.11
20174F 11 H Chinese Journal of Medical Physics November 2017
DOI:10.3969/j.issn.1005-202X.2017.11.012 EFIETRAEE REFNE

ETF RossleriB iR A M AZ B RIM R FZRIZIT 5L R

AR BB, XK, A AR RS mAE?

L. AR 2= B LT S35 TAR2EBE, |78 £AK 5370005 2. FARITAE2EBEGRBE 2Pty , TG FAK 5370005 3. EARIGE B
TP AR R A RS KBE A B SR A, TP AR 5370005 4. PR A6 X REEE B R BEAERL, TV BT
530001; 5. EMIEE A BEA: MRl SHE AR, P8 EH4k 537000

[#5 ZE] 2 T Rossler A R o 4d 22 o R R 689 I T = , A4 T &R R AR BN KT £, RbAZ 5 AN
PEARAE T 0 R AGAT 5 R R4S 5 00 M REAUPEAR 3 T ks S AR M Rl TR A2 P AR, KR T 5%
RIBBR . A T IR R R R B AR & T A THURALE 69 AE 4N 2 R 45, 3645 Rk P i R AR
KR IRARFFIR K0G8 E A S 3, B A A R AR, ik S0k 5 B SR R A AR S A e R SR 04 BB hE R b, 31X
TR TR R IR T W 8 7 AR KT okl ey R AR AR ARSI B R A AL S B RS
B G—, THEE B 7] A2 AU A4 0 — 35 P 2L, H %% — 9 20 SR AR A A HLTE B AT o R ARG SR IR T H89  l,

[ 4818 ) F ik s ROssler s b AR ;b 22 W, R34k 5 i3 52 A 5 v ) s A B

[FE# 25 ]R318.6 [XEiRER A (3242 ]1005-202X(2017)11-1142-08

Design and experimental research of an electrical nerve stimulation system based on Rossler chaotic
model
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Abstract: This report presents a new design for electrica nervel stimulation system based on Réssler chaotic model, and describes
the design principles, procedures and test methods. The result shows that the chaotic signal is an ideal signal source in the electrical
nerve stimulation. The regularity of chaotic signals provides comfort for patients during treatment, and the randomness within
chaotic signal maintains the diversity of the electrical stimulation. Various electrical simulation effects are achieved by varying
the chaos equation parameters. In order to explore the application advantages of chaotic electric stimulation, a non-contact
measurement system based on machine vision is designed. The experimental results show that the chaotic electric stimulation
can make the frog leg maintain continue vibration in a large amplitude, with potential application advantages, while the periodic
stimulation (continuous wave and sparse-dense wave) attenuates the jitter of the frog leg faster, which may be due to the delay
in the generation of tolerance or the reduction of the fatigue level of electrical stimulation because of the chaotic electrical
stimulation. Chaos model makes the rules and diversity be included in electrical stimulation procedure and improves the
performance of the current commercially available electrical stimulator. The unified mathematical model provides a new direction
for the standard of the current electrical stimulation parameters.
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a: Output waveform of x(7); b: Output waveform of y(¢); c: Output waveform of z(¢); d: Three-dimensional phase diagram of x(¢)-y(¢)-z(¢)
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Tab.1 Effect comparison of electrical nerve stimulation with different parameters

o,B Y (%)

Stimulation effect

a=0.2, =02 2.4 1 periodic orbit

Simple waveform; comfort during the electrical stimulus

The stimulation effect becomes rich, similar to the alternation of

32 2 periodic orbits

two different intensity of massage

The stimulus model becomes more diverse, delaying the emergence

4.1 4 periodic orbits

of tolerance

The stimulation effect is the most abundant, which can solve the

5.7 Chaos

problem of adaptability for simulating waves to body to some extent

a: Electrical stimulation by periodic signal; b: Electrical

stimulation by chaotic signal
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