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Development of Foot Slip Sensor Using Electro Conductive Knit Fabric
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Abstract In daily life activities shoes and socks are subjected to the biggest load. Friction and pressure concentration
inside the shoes can be the cause of foot injury and foot deformation. Therefore to measure the foot pressure and slip
inside shoes during walking is needed not only to develop more comfortable shoes and socks but also to investigate the
cause of foot disease. This slip sensor should be soft, lightweight and flexible because it has to measure the slip between
foot and shoes or socks during walking, and hence this slip sensor should be implanted inside the shoes in order to
measure the slip during natural walking for a long time. In this study a slip sensor using pressure conductive knit fabric
has been developed using electro conductive knit fabric and is built into a sock liner. This new slip sensor was evaluated
during walking on a treadmill and the results shows that this sensor sense the slip component.
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Fig.1 Electro conductive yarn. a) Model of electro
conductive yarn, b) Operating principle of electro

conductive yarn. )
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Fig.2 Property of electro conductive yarn. a) Relation of load
and resistance, b) Relation of load and stretch.
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Fig.3 Structure of covering electro conductive yarn.
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Fig.4 Relation of resistance and stretch of covering yarn.
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Fig.7 Experimental result of electro conductive terry stitch. a)
Fixed terry stitch in a crosswise direction, b) Fixed terry
stitch in a lengthwise direction.
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Fig.8 Foot slip sensor in sock lining.
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Fig.10 Output signals of walk experiment.
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Fig.11 Output signals of head of the metatarsal about fifty steps.
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Fig.12 Averaged output signals of head of the metatarsal.
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Fig.13 Averaged output signals of heel
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