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Design and study of multi-mode rehabilitation system
based on electrical stimulation technology

OU Daoyang, SHI Ping, Du Jiahao, YU Hongliu, WANG Peiyuan, ZHANG Weijie, WANG Wei
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Aiming at the post-stroke limb dysfunction, decubitus and pain, the clinically used treatment
parameters were analyzed and a multi-mode electrical stimulation treatment system was designed. This
system was designed to communicate with the main chip STM32L152RCT6 through the touch screen.
Bipolar electrical stimulation pulses with continuous adjustment of amplitude, frequency and pulse
width were generated by controlling the boost and polarity conversion circuits which verifies the
stability and analgesic effect of the system. It is verified by experiments that the system can work
stably, and the amplitude of the electrical pulse is independent of the change of the resistance value. It
can also improve the pain threshold of the subject. Various clinically used parameters for electrical
stimulation therapy can be provided by the system, which are conducive to the development of clinical
experiments and related studies. Electrical stimulation technology can alleviate human pain and increase

pain threshold.
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Fig.3 Schematic diagram of the polarity conversion circuit
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Tab.1 Test results of different amplitude stimulation signals
on a 3 kQ resistor

SR TCNEAY SPRHL RV RE/NV
10 10.27 +0.27
20 20.18 +0.18
30 29.71 -0.29
40 40.30 +0.30
50 50.32 +0.32
60 59.83 -0.17
70 70.24 +0.24
80 79.93 —0.07
90 90.13 +0.13
100 100.35 +0.35
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Tab.2 Test results of 100 V stimulation signals on different

resistors
W B /KQ HLE/V IREIV

5 100.14 +0.14
10 99.73 -0.27
15 99.62 -0.38
20 100.35 +0.35
25 99.81 -0.19
30 100.27 +0.27
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Fig.6 Electrical stimulation pulse
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Tab.3 Test results of different frequency stimulation signals
on a 3 kQ resistor

H bt /Hz BRI Hz WMz
100 100.02 +0.02
150 149.76 -0.24
200 200.07 +0.07
250 250.14 +0.25
300 299.94 -0.06
350 350.29 +0.29
400 399.86 -0.14
450 450.18 +0.18
500 500.07 +0.07
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Fig. 7 Pain threshold comparison
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