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Intelligent Lower Limb Walking Assistant
Robotic Device
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Abstract

According to statistics from the World Health Organization (WHO),
stroke has become the second leading cause of death worldwide
in 2019, with approximately 6.1 million deaths each year. By 2022,
stroke has reached epidemic levels. The cerebrovascular diseases
have been among the top ten causes of death in Taiwan since
2016. Stroke patients often impaired limb control because of
damage to the brain central nervous system to leave symptoms of
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achieve rehabilitation tasks of lower limb walking movements. The
rehabilitation records are stored on the intelligent loT rehabilitation
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 intelligent lower limb walking assistant robotic device has
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NS TREANEE - SISt REERETRTED of the lower extremities. As a result, their walking ability is impaired been developed by integration of a lower limb walking assistant
;w and consequently increases the risk of falling during walking. device, wearable multifunctional sensing devices, and an intelligent
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Once stroke patients experience impairment in lower limb
walking function, it can lead to a loss of functional mobility in
daily life, resulting in a decline in quality of life and posing real
challenges for family caregiving.

loT rehabilitation platform. It features adaptive adjustment capabilities,
records comprehensive rehabilitation information between doctors
and patients, and enables efficient walking rehabilitation applications.
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Traditional rehabilitation devices lack the ability to automatically
and comprehensively collect patient's motion and physiological
information during the rehabilitation processes, so that doctors
cannot quickly diagnose the patient's recovery status. Therefore,
we have developed an intelligent lower limb walking assistant
robotic device for stroke patients with excellent features such as
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ERZEZES  EEHAERD ﬁu@ MREZER
BATE -  mEBULUBEBARFmGE FRATITETE
TRBHEFEZIR  LUERTRTESIFERNI
fE - MBOEERBEENHEHBEREEMK S -
RERESERMATS  ALUERERB<ENERE
2 RHUBETLERRNZSE - 155 - ARKKE
ZEOERZEHE - REREENEEMRESR - &
BN RENF LB ES - DIERERAEZEZE -

E

48 2023 HAEWE FEEPTHARBAE

= AR/ B 1
Pu = 1

Pre=ERBARREH
B 026, ¢

B

B — ABEEX TRIBITHRMEE Z X RINEERE -

existing clinical rehabilitation equipment.

The system integrates many smart mechanisms including: a lower
limb walking assistant device, a lower limb body sensing network
with the smart joint angle measurement algorithm, a wearable
physiological sensing device with the smart physiological sensing
modules, automatic safety mechanisms, an interactive analysis
interface, and an intelligent loT rehabilitation platform. Patients
can utilize the rehabilitation device to perform training of the
complete lower limb walking gait cycle movements, aiming to

Lower Limb Walking
Assistant Device

Fig.2 Intelligent lower limb walking assistant robotic device.
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