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An Intelligent Rehabilitation

Robotic Arm for Stroke
Patients
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Abstract

The World Health Organization (WHO) shows that stroke
patients have been the second leading cause of death in
the world since 2019, resulting in nearly 6.1 million deaths
each year. The cerebrovascular disease was one of the
top ten causes of death in Taiwan in 2017. Stroke patients
often suffer from memory loss and impaired limb control
because of damage to the brain central nervous system
to leave symptoms of joint stiffness, deformation, tendon
contraction, and muscle weakness. About 30% of stroke
patients suffer from muscle spasm injuries, which mainly
occur in the fingers, wrists, and elbows of the upper limbs,
leading to functional disability in daily life, resulting in a

decline in quality of life.

Home therapy and rehabilitation is an important symbol
of social progress. However, patients currently use single-
joint rehabilitation institutions to do boring rehabilitation
exercises that makes home rehabilitation patients give
up halfway to lose opportunities for recovery. Traditional
rehabilitation equipment cannot fully collect patient's
information, so that doctors cannot quickly diagnose the
patient's recovery status. Therefore, we have developed an
intelligent upper limb rehabilitation robotic arm for stroke
patients with excellent features such as low cost, multi-
function, high efficiency, and high safety. We look forward

to improving the intelligent rehabilitation equipment.

The system integrates many smart mechanisms including
interactive rehabilitation device, wearable gloves with
smart physiological sensing modules, smart computing
algorithms, automatic safety mechanisms, interactive

analysis interface, and network platform. The project
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operation provides remote home rehabilitation and
independent mirror rehabilitation which can assist doctors
in better joint rehabilitation diagnosis. Remote rehabilitation
guidelines can be provided by the network platform
to assist patients in performing home rehabilitation
procedures efficiently. Doctors can monitor the patient's
rehabilitation status in real time using the interactive
interface. The self-mirroring rehabilitation function can
guide patient rehabilitation of the affected hand by healthy
hand movements. The rehabilitation records are stored
on the smart network platform to build the patient's
rehabilitation history as references for doctors to evaluate
the effectiveness of rehabilitation. In addition, the system
is designed with multiple automatic safety mechanisms to

protect user safety.

The smart equipment that can perform stroke rehabilitation
locally or remotely have been developed by integration of
wearable multifunctional sensing devices, rehabilitation
structures and smart network platforms. The medical-
patient interactive information can be provided for on-site

treatment, home rehabilitation, or remote care.

IoT-based Rehabilitation Monitoring Platform
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with the connection of medical-patient information






