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Fiber optic sensor transmits light

Overview

Most fiber optic sensors use light from an LED to detect targets, enabling detection of
a wide variety of materials.

Key Takeaways

Fiber optic sensors emit light through an optical fiber, which transmits the light to a
target and detects changes in the light caused by environmental interactions.Light
Emission and Transmission

A fiber optic sensor consists of a light source, typically an LED or laser, connected to
an optical fiber that guides the light to the sensing area. The fiber is made of a core
and cladding with different refractive indices, allowing light to travel through the core
by total internal reflection, bouncing along the fiber walls without significant loss .
The light exits the fiber at the sensing tip, often dispersed at a specific angle to
illuminate the target.

Sensing Mechanism

The sensor detects changes in the light after it interacts with the environment. These
changes can include:

* Intensity variations: Light may be partially blocked, reflected, or scattered by an
object, altering the amount of light received by the detector .

* Phase or wavelength shifts: Physical changes such as strain, temperature, or
pressure can modulate the light's phase or wavelength within the fiber.
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* Polarization changes: Some sensors detect changes in the light's oscillation
direction caused by external influences . Fiber optic sensors can be intrinsic, where
the fiber itself is the sensing element, or extrinsic, where the fiber transmits light to a
separate sensing element . Intrinsic sensors measure changes directly in the fiber,
while extrinsic sensors rely on light reflected or transmitted from an external target.
Advantages of Light-Based Sensing

Using light allows fiber optic sensors to operate in tight spaces, harsh environments,
or areas with high voltage, as they do not require electrical power at the sensing tip
and are immune to electromagnetic interference . They provide non-contact
detection, fast response times, and can measure a wide range of physical quantities,
including temperature, strain, pressure, and displacement .

Applications

Fiber optic sensors are widely used in industrial automation, structural health
monitoring, aerospace, medical devices, and smart infrastructure. They can detect
subtle changes in strain or temperature, monitor pipelines, bridges, tunnels, and
even measure vibrations or seismic activity . In summary, a fiber optic sensor emits
light through a guided optical fiber, and the sensor detects changes in the light
caused by environmental interactions, converting these changes into measurable
signals for precise monitoring and control.
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