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A Trial of Elastic-Braid-Based Stretch Sensor using Resistance Change
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Abstract: The market of wearable sensing is glowing up and garment sensor interests many stake holders.
Methods to implement garment sensor, e-textile and e-dried based approaches, are also attracting interests
because this approach do not omit garment advantages and have good adaptability for common garment
production process. In this paper, we introduced a new e-dried-based stretch sensor, and its basic perfor-
mance. This new sensor is thinner than our e-textile-based stretch sensor has been reported. Therefore,
several sensors can be installed into narrow parts; such installation can reduce errors depending on garment
displacement. The e-dried-based sensor showed 4.58 + 0.37 mm in rooted-mean-square error (RMSE) for
sensor length changes measured by motion capture system. It is 11.25 + 0.3% for 40 mm stretchable range.
In elbow angle estimation, it showed 16.88 + 2.74 degrees for an elbow supporter and 37.88 + 28.53 degrees
for a compression ware in RMSE. In addition, the RMSE for the compression ware able to be improved into
26.42 + 4.88 degrees using multiple e-dried-based sensors which are installed into the almost same place.
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Fig. 1 FElastic-braid-based stretch sensor
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Fig. 2 appearance from front Fig. 3 appearance from back
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Fig. 4 appearance from side
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Fig. 5 measurement circuit
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Fig. 6 Elastic-braid-based stretch and marker
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Fig. 7 basic performance experiment
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Fig. 8 extraction result less than 130mm
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Fig. 9 learning result by linear regression
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Fig. 10 estimating result by linear regression
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Fig. 11 sensor sewed supporter
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Fig. 12 sensor sewed wear
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Fig. 13 markers position of motion capture
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. 14 value of supporter type sensor and elbow joint angle
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Fig. 15 value of wear type sensor and elbow joint angle
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Table 1 correlation of value of braid sensor and elbow joint

angle
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Table 2 standard error by linear regression
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Fig. 16 learning result of supporter type sensor by linear re-

gression
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Fig. 17 learning result of wear type sensor by linear regression
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Fig. 18 test result of supporter type sensor by linear regression
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Fig. 19 test result of wear type sensor by linear regression
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Fig. 20 learning result before position gap measure
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Fig. 21 test result before position gap measure
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Fig. 22 learning result after position gap measure
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Fig. 23 test result after position gap measure
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Table 3 standard error after position gap measure
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