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Abstract

Introduction. Rehabilitation activities should be continuously monitored for analysis by medical staff and provide
sufficient information to detect certain deficiencies in the recovery program. Currently there are many researches
about home rehabilitation, recovery procedures and techniques for upper limb, but there are still some
disadvantages. For example, the current rehabilitation requires complicated devices, requires supervision by
qualified therapists, with high costs. Moreover, the data on these devices takes a long time to be sent to doctors for
monitoring. The proposed system is designed taking into account the three main stages which are data acquisition,
data processing, respectively data recording.
Materials and methods. The concept of this project is to design and develop a device that can monitor arm-hand
rehabilitation process. This device was designed to be used for patients after stroke or injury related to and monitors
arms progress. The data acquisition was by three types of sensors; flex sensor, FSR sensor, and accelerometer. After
that data processing was applied using an Arduino Mega microcontroller and ESP Wi-Fi shield. Lastly, the data was
logged into PC and being shown online in real-time and stored for further monitoring in an IoT web-based system
to allow therapists to diagnose patients any time anywhere.
Results and discussions. In this study, the results are organized in three experiments for flex sensor, FSR sensors,
and accelerometer. The digital reading values determined at certain angles of the flex sensor that was stuck into the
anterior elbow-guard part to indicate arm bending movements. In these experiments, the patient involved in the
specific exercise which was stretching and bending his arm four times.
Conclusion. This project has advantages which are portable, user-friendly, low power consumption and low cost.
Furthermore, this is a robust system for arm rehabilitation that can store data of patients online for future analysis.
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