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Sensitive wear embedded with hetero—core optical fiber and its application
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SYNOPSIS

This thesis deals with a sensitive wear by using multi-functional hetero-core optical fiber sensor embedded in the wear.
Multi-functional hetero-core fiber optics works to make the wear sensitive, which are designed in form of shirts, pants, and shoes,
for monitoring joint motions, trunk motions, and foot pressures. An elbow joint motion and a trunk motion are monitored by the
wear on which the hetero-core optical fiber sensor elements sewed so as to be sensitive to stretch on the wear. In order to get rid of
the restriction to human body, a two-plane model has been proposed in which only two sets of elements simplify three kinds of
motions at the trunk which are anteflexion, lateral bending and rotation. The result show that the motion consists of a composite of
three motions can significantly be analyzed by means of the two elements. On the other hand, sports instruction system which
provides trainees with real-time auditory feedback in their motions by using Android application on a mobile device. The wireless
mobile device receives motion data from the sensitive wear for extracting important factors of motion in running and golf swing.
Real-time feedback test has been demonstrated by using the developed system when trainees run on a treadmill at a constant speed,
in which trainees are informed of the range of leg motion and the pace for running by listening to the trainer voice from the mobile
device. Golf swing has been also tested for giving body rotational motions and temporal change of foot pressure to the trainee.
Sports motion support was successfully achieved by using the developed system, with which trainees conveniently make sure of
their motion based on the auditory feedback with playing the sports.
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Fig. 1. Thin stretching sensor element for motion monitor: (a)
the side view, (b) the top view, (c) the extended state.
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Fig. 2. Real-time response of stretch displacement
for repeated elbow flexion.

Fig. 3. Experimental setup for trunk motion measurement by using
two stretching sensor elements: (a) the over view, and (b) the cross-section

view of sensor element on the wear.
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Fig. 4. Experimental results for the repeated trunk motions, showing AD1,2 and ratio AD1/AD2: for anteflexion (al) and (a2), for

lateral bending (b1) and (b2), and for rotation (c1) and (c2).
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Fig. 6. Real-time response of the stretch displacement on the left leg during
with the auditory feedback for (a) the range of leg motion and (b) the pace.
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Fig. 7. Experimental setup for auditory feedback during golf
swing by using the sensitive sportswears designed in the form
of a sports shirt and shoes.
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Fig. 8. Experimental results for golf swing in real time by using the sensitive sportswear system, showing stretch displacement
and weight center transition. (al) and (a2) for first trial. (b1) and (b2) for second trial. (c1) and (c2) for ninth trial.



