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Article Overview

Fiber optic grating alarms use Fiber Bragg Grating (FBG) sensors to detect physical intrusion or temperature
changes, providing highly sensitive, reliable, and electromagnetic interference-resistant monitoring.

Overview

Fiber optic grating alarms rely on FBG sensors, which are optical fibers with periodic variations in the
refractive index that reflect specific wavelengths of light. Changes in strain, pressure, or temperature alter the
reflected wavelength, allowing the system to detect disturbances or environmental changes with high precision
. These systems are widely used for security monitoring and fire detection in industrial, tunnel, and
infrastructure applications.

Security Applications

In security systems, FBG sensors can be embedded in floors, grates, or other structures to detect intrusion. For
example, LightLOC's SmartGRATE integrates optical fibers into steel grates covering culverts or pipes. The
system detects severe deformation, cutting, or tampering of the grate by monitoring light attenuation through
the fiber, triggering alarms without false positives from environmental factors like water flow or wildlife .
FBG-based security systems can also measure force loading, alowing detection of human weight or
movement, which is useful for intrusion detection in sensitive areas .

Fire Detection Applications

Fiber optic grating alarms are also used for fire monitoring, particularly in tunnels, industria plants, and
chemical facilities. FBG temperature sensors are installed along tunnels or critical infrastructure to detect
temperature changes with high accuracy. The system can provide real-time monitoring, precise fire location
(within 10 meters in tunnels), and differential temperature alarms. These systems are intrinsically safe,
immune to electromagnetic interference, and capable of long-distance signal transmission, making them
suitable for hazardous environments .

Advantages

0 High sensitivity and accuracy: Detects small strain or temperature changes.

o Electromagnetic immunity: Not affected by electrical noise or magnetic fields.

o Long-distance monitoring: Signals can be transmitted over kilometers without significant loss.

o Low false alarm rate: Systems like SmartGRATE are designed to avoid false alarms from environmental
factors.

o Intrinsic safety: No electrical power isrequired at the sensing point, reducing risk in explosive or flammable
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environments .
o Customizable and scalable: Can be tailored to specific site requirements, including removable or modular
designs for maintenance .

System Components
Typical fiber optic grating alarm systems include:

0 FBG sensors (strain or temperature-sensitive)

0 Optical fibersfor signal transmission

0 Signal processing units to interpret wavelength shifts

o Central monitoring or alarm controller for real-time alerts and integration with other safety systems

Conclusion

Fiber optic grating alarms provide a robust, precise, and versatile solution for both security and fire detection.
Their ability to detect mechanical deformation or temperature changes, combined with immunity to
electromagnetic interference and long-distance monitoring capability, makes them idea for critica
infrastructure, tunnels, industrial plants, and high-security areas. These systems are increasingly preferred over
conventional alarms for applications requiring high reliability and low false alarm rates.

A highly sensitive Fiber Bragg grating (FBG) vibration sensor based on the theory of the string vibration,
combined with

Global Fiber Grating Perimeter Intrusion Alarm System market was valued at USD 202 million in 2024 and is
projected

A fiber Bragg grating (FBG) is a type of distributed Bragg reflector constructed in a short segment of optical
fiber that reflects

Fiber Bragg gratings are reflective structures in the core of an optical fiber with a periodic or aperiodic
perturbation of the effective

The solution utilizes Ultra-Weak Fiber Bragg Grating (UWFBG) sensor arrays for signal transmission. It
employs

Buried Perimeter Detection Applications When an intruder moves across the ground above a buried fiber optic
sensor cable, whether
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Intro Optical fiber grating technology serves as a foundational stone in modern communication and sensing

Abstract In-fiber Bragg grating filters continue to proliferate, and their applications expand with the rapid
advancement of

Discover the advantages of measurement with fibre-optic sensors equipped with Bragg grating technol ogy,

1.2 Types of Fiber Bragg Gratings Fiber Bragg Gratings (FBGs) are classified based on their refractive index
modulation profile,

AtGrating"s FBG optical fiber products are widely used for testing and monitoring safety and health through

LPG (Long Period Grating) and FBG (Fiber Bragg Grating) are types of fiber gratings inscribed in optical
fibers, utilizing periodic

Abstract Real-time monitoring of unauthorized working activities above the subway tunnel is an intractable
issue. lllegal

1. Introduction In the vast realm of optical fiber sensing, where precision and innovation converge, Fiber
Bragg

Fiber Bragg gratings are created by & quot;inscribing& quot; or & quot;writing& quot; systematic (periodic or
aperiodic) variation of

The fiber optic grating temperature detection device is installed on the top of the vehicle tunnel and laid
longitudinally
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