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Sensor-specific optical fiber

Overview
Review of Optical Fiber Sensors: Principles, Classifications andOptical fiber sensors
(OFSs) have emerged as essential tools in the monitoring of physical.

Key Takeaways
Optical fiber can function as a sensor when used to detect physical, chemical, or
biomedical parameters, making it a type of sensor in such applications.Optical Fiber
as a Sensor

Optical fiber itself is a medium for transmitting light, but when integrated into a
sensing system, it becomes a fiber-optic sensor. These sensors use the optical fiber
either as the sensing element itself (intrinsic sensors) or as a conduit to relay signals
from a remote sensor to processing electronics (extrinsic sensors) . The fiber can
detect changes in intensity, phase, polarization, wavelength, or transit time of light,
which correspond to variations in physical quantities like strain, temperature,
pressure, or angular velocity .

Types of Optical Fiber Sensors

Optical fiber sensors are categorized based on their operating principle or the
parameter they measure:

• Intensity-based sensors: Measure changes in light intensity caused by the
parameter being monitored .

• Phase-based sensors: Detect variations in the phase of light traveling through the
fiber .
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• Wavelength-based sensors: Monitor shifts in the wavelength of light .

• Polarization-based sensors: Measure changes in light polarization . They can also be
classified as intrinsic (fiber itself is the sensor) or extrinsic (fiber transmits light to a
separate sensing element) .
Advantages and Applications

Optical fiber sensors offer several advantages over conventional sensors:

• Immunity to electromagnetic interference and electrical hazards, making them
suitable for high-voltage or flammable environments .

• High sensitivity and accuracy, capable of detecting small changes in physical or
chemical parameters .

• Flexibility and small size, allowing deployment in tight or hazardous spaces .

• Resistance to high temperatures and harsh conditions, useful in industrial,
aerospace, and biomedical applications . Applications include structural health
monitoring, environmental sensing, industrial process control, biomedical monitoring,
and safety systems .
Conclusion

While optical fiber alone is a transmission medium, when configured as a fiber-optic
sensor, it becomes a functional sensor capable of measuring a wide range of
parameters. Its versatility, safety, and precision make it a valuable type of sensor in
many modern applications .
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