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Abstract As many types of magnetic sensors are widely applied in various industries, the analysis and
processing of magnetic sensor data need to be accurate. On the other hand, owing to the complexity
of the magnetic field line caused by a moving magnet, the magnetic data generated by magnetic sensors
are unpredictably nonlinear. Many industry systems using magnetic sensors have struggled with the
nonlinear nature of magnetic sensor data. To reduce the effect of the nonlinearity, they have the target
objects fixed firmly. Therefore, to collect accurate and reliable data, considerable efforts have been
made to resolve the issues with the expensive tools and systems required. Through this paper, to tackle
the issues, the data analysis and methodologies, including intelligent algorithms, are presented for the
wrist rehabilitation system using magnetic sensors while being implemented without using expensive
tools or systems. On processing magnetic sensor data, this paper adopted an intelligent algorithm, fuzzy

logic, and compared the performance of other algorithms for comparison.
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Fig. 1. Hand anthropotomy model and the installation
of magnet and sensor pad.
(a) Four representative wrist gestures, such as
flexion, extension, radial and ulnar. (b)
Installation of magnet and sensor pad. (c)
Installation of 4 magnets and sensor pad on
hand.
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Fig. 2. Definition of sensor data regions based on
sensor data values.
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Fig. 3. Sensor pad and installation on wrist.
(a) The relationship of four representative
gestures and sensor pad (including 8 magnetic
GMR sensors). (b) Magnetic GMR sensor pad.
(c) The sensor pad installed on wrist. (d) Cross
section of the wrist with sensor pad.
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Fig. 4. (a) A permanent magnet moving over 3 GMR
sensrs. (b) 2D Simulation data of GMR sensor
with (a) setup. (c) 3D graphical model for
magnetic intensity of the top mangent at a
sensor point which a hand moves in full
range.
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Fig. 5. A permanent magnet moves around three

nearest magnetic sensors. S, SC and SR are
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respectively. The three sensors are located at
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