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The magic of knots: Harnessing op-
tical fibers for tactile sensing in
robotics
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Drawing inspiration from knots, an interesting idea
presents itself - polymer optical fiber knots. The knot's
three-dimensional structure breaks the fiber's original cir-
cular symmetry, redistributing the load on the fiber sur-
face. In turn, this empowers individual fiber units to re-
spond uniquely to force stimuli from different directions,
promising the creation of intricate 3D force sensing de-
vices.

The research team from the Research Center for Hu-
manoid Sensing in Zhejiang Laba introduces a new strat-
egy in the construction of 3D force sensors through the
combination of knots and optical fibers. By analyzing the

structure mechanics of the knot, researchers have suc-
cessfully improved the sensing performance for pressure,
friction and slips. This approach simplifies the system
complexity and overcomes computational challenges as-
sociated with signal decoupling.

Furthermore, the polymer optical fibers not only serve
as sensing elements but also act as signal transmission
channels. This feature simplifies the signal acquisition
process of the sensor array, which is beneficial to system
integration. Additionally, a single polymer optical fiber
can be used to create multiple fiber knots, allowing for
additional functions through the incorporation of func-
tional materials or strategies such as multi-wavelength
signal multiplexing.
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