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Self-Powered Pavement Skid-
Resistance Sensing Based on Origami-
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Abstract: The study of pavement skid resistance is of great
significance for improving driving safety and reducing traffic
accidents. However, existing vision-based onboard units
cannot quickly determine safe speed and following distance
in complex road conditions, contributing to traffic accidents.
To address this challenge, this paper integrates the
triboelectric nanogenerator (TENG) with origami design
principles, leading to the development of a Yoshimura
origami-inspired triboelectric nanogenerator (YO-TENG).
This YO-TENG is mounted onto the surface of vehicle tires,
forming a YO-TENG smart tire system. Moreover, the

accuracy of YO-TENG in real-time monitoring of pavement
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skid resistance under different conditions, specifically
friction coefficient and vehicle speed, was evaluated using
the newly built indoor intelligent tire testing platform. The
results show that the fitting degree between the short-circuit
current peak value of YO-TENG and the road friction
coefficient is as high as approximately 96.36 %. Even when
the influence of actual vehicle speed is considered, the
correlation coefficient still reaches 90.64 % . This paper
provides valuable theoretical guidance for the development
of self-powered, real-time sensing systems for pavement skid

resistance monitoring.

Keywords: road engineering; skid-resistance sensing;

origami technology; triboelectric nanogenerator (TENG)
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tance under the influence of short-circuit
current on speed
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