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The Exoskeleton Device for Upper-Limb Rehabilitation
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I Abstract

This work is mainly on designing a wearable exoskeleton
device for upper-limb rehabilitation by the integration
of network communication, mechatronics design,
interactive webpage, and database management. It
is desired to overcome the problems such as uneven
distribution of medical resources and insufficiency of
manpower. Furthermore, the tele-rehabilitation quality
can be improved and the medical cost can be reduced.
This mobile device is with market values, having the
advantages of small volume, less weight, lower cost
and easy to operate. The developed function modules
include a multi-dimensional mechanical structure,
sensor and driver circuits, database, and interactive
interface. In the design of mechanical structure, some
key components are self-designed with 3D printer to
fulfill the required rehabilitation operations. The signal
acquisition and analysis, information transmission, and
controller design are implemented in a Raspberry Pi
based embedded kernel. The control kernel can provide
the capabilities such as remote parameter setting,
rehabilitation model adjustment, operating force
feedback, and lower power indicting.

In general, traditional upper-limb rehabilitation devices
are restricted to single reciprocating operations. It is
lack of the interaction between patients and doctors.
The judgement of rehabilitation effects and real-time
adjustment are not enough. In this work, the patients'
rehabilitation processes are recorded in a database.
Doctors can view the rehabilitation outcomes through
webpages to judge the rehabilitation progress.
Moreover, the consequent treatment can be scheduled.
In addition, doctors can remotely execute the range
setting of exoskeleton devices. It can be also known
whether the patients cooperate with the designated
rehabilitation for better treatment assignments. From
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system integration and testing, the required functions
are verified. It is expected that the proposed work can
do some contributions for tele-rehabilitation medical
operations.
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Fig 4. System diagram of the rehabilitation exoskeleton device for
upper-limb
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Fig 5. The comparison between the traditional rehabilitation devices
and our proposed
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