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Article Overview

Fiber optic sensors can reliably detect transparent objects by monitoring changes in light intensity,

wavelength, or phase, making them suitable for high-precision industrial applications.

Principles of Fiber Optic Detection

Fiber optic sensors operate by transmitting light through an optical fiber and detecting changes caused by the

surrounding environment. These changes can include light intensity, wavelength, polarization, or phase, which

are modulated by the presence of an object or environmental factor and measured at the detector . Sensors can

be intrinsic, where modulation occurs directly in the fiber, or extrinsic, where an external transducer affects

the light signal .

Detecting Transparent Objects

Detecting transparent materials, such as glass, plastic films, or vials, is challenging because they allow light to

pass through with minimal reflection. Fiber optic sensors overcome this by using retro-reflective setups,

continuous threshold adaptation, and high-sensitivity light detection . Retro-reflective photoelectric fiber

sensors are particularly effective, as they can detect objects regardless of surface gloss or contour, and are

suitable for small objects, narrow gaps, and high-speed production lines .

Sensor Types and Advantages

o Intensity-based sensors: Measure changes in light intensity caused by reflection or obstruction, ideal for

presence detection and displacement monitoring .

o Spectral-based sensors: Detect shifts in wavelength due to strain, temperature, or environmental changes,

providing high-precision measurements .

o Fiber Bragg Gratings (FBGs): Convert physical changes directly into wavelength shifts, independent of light

loss or connector issues, suitable for structural monitoring and smart manufacturing . Advantages of fiber

optic sensors include high sensitivity, immunity to electromagnetic interference, long-distance signal

transmission, and suitability for harsh environments . They are also compact, allowing installation in limited

spaces and dynamic environments such as robotic systems .

Considerations and Limitations

Detection quality depends on fiber selection, alignment, and surface properties of the transparent object. Some

sensors require reflectors or precise positioning, and performance can be affected by dirt, high-pressure

cleaning, or mechanical damage . Switching distances vary, with some sensors capable of detecting objects up
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to 5 meters or more, while others are limited to short ranges .

Applications

Fiber optic sensors are widely used in industrial automation, packaging, pharmaceuticals, and precision

manufacturing for detecting transparent films, vials, syringes, and other clear objects . They are also applied in

structural health monitoring, remote sensing, and smart structures, leveraging their high sensitivity and

long-distance transmission capabilities . In summary, fiber optic sensors provide a robust and precise solution

for detecting transparent objects, combining optical principles with advanced signal processing to overcome

the challenges posed by low-reflectivity materials.

This paper proposed a fiber optic temperature sensor with an ultra-wide detection range

A fiber-optic sensor is a sensor that uses optical fiber either as the sensing element (&quot;intrinsic

sensors&quot;), or as a means of relaying

Fiber optic shape sensors are optical Multicore Fibers (MCF) or multi-fiber cables (with a similar section

geometry to

WL4: Inox, bottle detection in aggressive environments WLG4S-3: Transparent packaging material detection

WL12G-3: Foil

Fiber optic sensors are defined as devices that utilize optical fibers to measure a variety of stimuli, including

mechanical, thermal,

Fiber optic sensors offer a number of advantages, such as increased sensitivity compared to existing

techniques and geometric

Therefore, the integration of optical fiber sensors in WSNs introduces benefits and new capabilities for the

design of advanced hybrid

Fiber optic sensors are defined as sensing devices that utilize optical fibers to convert lightwave properties into

information about the

Optical Fiber (Transmission Medium, Sensing Element) Light modulated due to interaction with parameter of

interest (Measurand)

Flexible optical fiber sensors benefit from both technology-merits of optical fiber sensing and flexible
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materials. They utilize specially

This work reviews the fiber-optic sensors based on Bragg gratings, long period gratings, interferometers,

surface

Radiation absorption creates electronic excited states that are trapped by localized defects for extended periods

of time. Heating the

Fiber-optic technology emerged originally for applications in data transmission and telecommunications.

However, sensors based on

Fiber optic sensors are compact because the detection circuit is located in the amplifier, allowing for

Due to these factors, distributed fibre optic sensors are an optimum solution for displaying temperature,

micro-seismic, and minor

Brief theory of sensing principle, fabrication method, applications, advantages and disadvantages of the

different fiber
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