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Optical fiber sensors have been applied to the character-
ization of materials and structures formore than adecade.
Fiber sensors have been demonstrated for applications in
monitoring (1) the fabrication conditions of advanced
polymer-, metal-, and ceramic-based composite materi-
als, (2) the in-service conditions of these materials and
related structural components during their intended use
lifetimes, and (3) the degradation and damage of such
materials and structures. Although applications in aero-
space, hydrospace, and civil engineering structures may
be driving the use of such sensors at this time, applica-
tions in industrial control systems and consumer prod-
ucts seem possible in the future. Papers in this special
section of Optical Engineering address several of the
fiber sensor technology issues from markedly different
technical perspectives.

Optical fiber sensors may be attached to or embedded
within materials to evaluate their performance. In some
cases, specialized optical fibers, having peculiar
waveguide geometries or requiring novel materials, are
necessary either to enable the sensing of the environmen-
tal phenomenon to be measured, or to permit operation at
the maximum required strain or temperature conditions.
In other cases, specific sensor geometries are needed to
allow the quantitative measurement of strain, tempera-
ture, acoustic wave, vibrational, or other characteristics.
The performance of the sensor systems in these cases is
in part determined by the characteristics of the optical
fiber waveguide to be used, the fiber sensor geometry,
and the nature of the observable field to be measured.

The papers in this special section concem fiber sensor
applications for the analysis of advanced materials and
structures, and consider these fiber, materials, and sys-
tems issues. Fiber sensors may prove to be the sensors of
choice for such uses, due to their wide range of applica-
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tion, their intrinsic avoidance of electromagnetic inter-
ference effects and ground loop problems, and their
extreme sensitivities. Fiber optic sensor based smart
materials and structures may be the springboard for the
more advanced totally integrated, and partially optical,
smart and reactive materials and structures of the future.
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