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Abstract Recently, as various wearable devices and IoT technologies have emerged and been applied to
real applications, various sensors have been developed to satisfy their purposes and applied. In even In
medical applications, IoT technologies have been applied gradually, and particularly, magnets and
magnetic sensors have already been playing an important role in the medical industry. In wrist
rehabilitation, this kind of sensor technology has enabled us to easily and conveniently measure wrist
movement and gestures because there are no tangled lines required between the magnet and sensor.
However, one of the drawbacks is that nonlinear output is generated because of the characteristics of
a magnetic field. Also, the movement of the wrist joint involves small bones, and so it is not easy to
simply model the movement. In order to resolve these issues and accurately measure sensor data, a
calibration procedure is inevitable in the measurement. Thus, this paper proposes a practical model and

simple calibration methods for measuring the distance between a magnet and a magnetic sensor.
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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. 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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Where, @ denotes average value, N denotes the
number of moving average filter sampling (N=5
used), k denotes E" out of 8 GMR sensors. F
denotes forward, B denotes backward, L denotes

left and R denotes right gesture.
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Where, k denotes A" out of 8 GMR sensors, E
denotes average, {2 denotes the sum and F
denotes forward, B denotes backward, L denotes

left and R denotes right gesture.
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Fig. 3. Calculating I, Iy, I;, I, with calibration.

(a) Sensor pad mapped to round pad model scaled
from 1 to 90. (b) Initially unknown positions of

Ipy I, Ip, Iy before  calibration. () Positions  of

]F7 [B’ ]L7 [H determined after calibration.
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