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Abstract

As the global aging society intensifies and various sudden accidents leading to limb dysfunction
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occur frequently, the number of patients with lower limb functional impairments continues to grow,
and the demand for fully functional intelligent rehabilitation assistance devices keeps expanding.
This article addresses the issue that current rehabilitation training is restricted to fixed medical
facilities and large-scale medical equipment, often requiring the assistance and accompaniment of
nursing staff. We designed this intelligent human-machine interactive rehabilitation aid device.
This rehabilitation aid device leverages mechanical advantages, not only allowing doctors to move
away from complex, burdensome, repetitive, and monotonous training tasks and methods, enabling
them to focus more on improving treatment plans, but also increasing the possibility of centralized
and remote rehabilitation care. Additionally, the rehabilitation aid can precisely control the reha-
bilitation treatment process. Through various sensors equipped in the rehabilitation aid, it measures
human biological and kinematic data, combines and analyzes the data to assess the patient’s func-
tionality, providing an objective basis for doctors to improve and reference, making it more aligned
with the actual treatment needs of the patients. This rehabilitation aid has significant theoretical
implications and clinical application value for the clinical rehabilitation training of patients with
lower limb functional impairments, as well as for the development and progress of modern rehabil-
itation medicine.
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Figure 1. Analysis of medical personnel survey results
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Figure 2. Analysis of patient survey results
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Figure 3. Medical staff’s attitudes towards home use
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Figure 4. Patients’ attitudes towards home use
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Figure 5. esp8266 iot development board
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Figure 6. Voice module (jr6001 model)
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Figure 7. Three-axis gyroscope sensor (mpu6050)
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Figure 8. Pressure sensor (light touch button)
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Figure 9. Maixduino camera
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Figure 10. An electromyography acquisition device based on
the surface electromyography signal principle
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Figure 11. Remote control
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Figure 12. Side view of product simulation display
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