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Abstract

In view of a single traction way of the traditional lumbar and cervical spine traction equipment,
the treatment of patients with different symptoms cannot be satisfied, and the intelligent control
system of multi-functional lumbar and cervical spine electric rehabilitation traction bed was put
forward. The system adopts the closed-loop control mode, receives the input of touch screen and
tension sensor under the control of the microcontroller, and achieves traction activities by the
traction drive mechanism with motor. The input parameters and operating status are displayed at
the same time, and it is a traction device with digital touch screen user interface. The user can set
the static (continuous), intermittent and cyclic traction functions which have hold time, rest time
and treatment time based on needs, and can display the traction working status with the coordi-
nate map in real time. By setting the duration time and the size of tension, lumbar and cervical
spines are in the traction state by continuous traction bed, in order to achieve the treatment of lum-
bar and cervical spine disease. The experimental results have shown that the traction device has not
only good dynamic response performance, precise control of traction, good human-computer inte-
raction, patient information storage and dynamic traction, but also has good therapeutic effect,
and the traction process is more stable, safe and reliable.
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Figure 1. Overall structure of electric rehabilitation traction bed control system
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Figure 2. System hardware circuit structure
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Figure 3. BLDCM control strategy flow
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Figure 4. Sensor data fusion system principle
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Figure 5. BP neural network training process and its algorithm
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Figure 6. The speed change waveform under the control of sliding mode variable structure
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Figure 8. The phase current variation waveform under the control of sliding mode variable structure
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