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The Function of Dual-Head Fiber Optic
Sensor

Overview

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

Key Takeaways

A dual-head fiber optic sensor uses two optical paths or heads to enhance
measurement accuracy, enable differential sensing, and improve reliability in
detecting physical parameters like strain, temperature, or pressure.Overview

A dual-head fiber optic sensor typically consists of two separate optical fibers or
sensing heads that interact with the same or related measurands. Each head can act
as a reference or measure the same parameter from different points, allowing the
system to compare signals, cancel noise, and improve sensitivity. This configuration
is particularly useful in environments with high electromagnetic interference or where
precise differential measurements are required .

Working Principle

The sensor operates by modulating light traveling through the optical fibers. Changes
in the environment—such as strain, temperature, pressure, or chemical
presence—alter the intensity, phase, polarization, or wavelength of the light in each
head . The dual-head setup allows:

* Differential measurement: One head can serve as a reference while the other
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* Redundancy and reliability: If one head experiences signal loss or interference, the
other can maintain measurement continuity.

* Enhanced sensitivity: Combining signals from two heads can amplify small changes
in the measurand, improving detection resolution.
Applications

Dual-head fiber optic sensors are widely used in:

* Structural health monitoring: Measuring strain or stress in bridges, buildings, and
aircraft components with high precision .

* Industrial process control: Monitoring temperature, pressure, or chemical
concentrations in hazardous or high-voltage environments where electrical sensors
are unsafe .

» Safety systems: Detecting arc flashes or rapid changes in electrical equipment,
where dual-head configurations provide faster and more reliable detection .

* Distributed sensing networks: When integrated into optical fiber sensing networks,
dual-head sensors can provide localized and comparative measurements over long
distances .

Advantages

* Immunity to electromagnetic interference due to optical signal transmission.

* High accuracy and resolution through differential or dual-path measurement.
» Capability for remote sensing in hazardous or hard-to-reach locations.

* Flexibility in measuring multiple parameters simultaneously when combined with
fiber Bragg gratings or interferometric techniques . In summary, a dual-head fiber
optic sensor enhances measurement precision, reliability, and versatility by using two
optical paths to detect changes in physical parameters, making it ideal for critical
monitoring applications in industrial, structural, and safety-sensitive environments .
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This article explores the different types of Fiber Optic Sensors, their working
principles, and various
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A fiber optic sensor and two fiber optics made of plastic or glass fibers make up a
fiber optic system. The sensor contains a light
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Fibre Optic Sensors Omron''s fibre optic portfolio contains hundreds of sensor heads
designed to cover virtually any fibre application
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on the monitoring of the mode
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for acoustics, vibration, electric and magnetic
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