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An optical strain sensor device consisted of at least two sensing units is provided. Each sensing unit is
consisted of plurality of nanorods periodically arranged in single direction and entirely embedded in a
deformable cladding body. These sensing units are arranged in different angles relative to an axis of planar
coordinate. Via comparing the wavelength shifts of each sensing unit under deformation with a database,
this device can detect the direction, type, and strength of an unknown planar strain. In addition, a strain
sensing system and method based on this device are also provided.
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An optical strain sensor device consisted of at least two sensing units is provided.
Each sensing unit is consisted of plurality of nanorods periodically arranged in single
direction and entirely embedded in a deformable cladding body. These sensing units
are arranged in different angles relative to an axis of planar coordinate. Via comparing
the wavelength shifts of each sensing unit under deformation with a database, this
device can detect the direction, type, and strength of an unknown planar strain. In

addition, a strain sensing system and method based on this device are also provided.
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