Fiber Optic Grating Inclinometer

Article Overview

A Fiber Optic Grating Fixed Inclinometer uses fiber Bragg grating (FBG) sensors to
measure tilt or angular displacement with high sensitivity, accuracy, and
environmental robustness.

Working Principle

Fiber optic inclinometers employ fiber Bragg gratings (FBGs) inscribed in optical
fibers, which reflect specific wavelengths of light. When the sensor experiences tilt,
the FBGs undergo strain or bending, causing a shift in the reflected wavelength. This
shift is measured by a demodulator and converted into angular displacement.
Designs often use cantilever or pendulum structures to translate tilt into strain on the
FBG, enhancing sensitivity and accuracy .

Sensor Design

* Cantilever-based FBGs: Thin cantilevers with FBGs mounted on them detect
deflection due to tilt. Perpendicular arrangements reduce cross-axis sensitivity,
achieving values as low as 0.9275% .

* Suspension or pendulum structures: Bearings or plumb-based suspension reduce
mechanical friction, improving repeatability and long-term stability .

» Array configurations: Multiple FBGs along a tube or fiber allow reconstruction of the
sensor contour and detection of complex deformations .

Performance
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Article Content
May 31, 2026
A High Precision Fiber Bragg Grating Inclination Sensor for Slope ...

Abstract A high precision and small size Fiber Bragg Grating (FBG) inclination sensor
which is used for slope

Jul 22, 2026
Comparative study of slope displacements using distributed fiber optic ...

PDF | On Aug 7, 2023, Umar Zada and others published Comparative study of slope
displacements using distributed fiber optic

Oct 30, 2025
In-place fiber-optic inclinometer based on a vertical cantilever beam ...

A new in-place fiber-optic inclinometer (FOI) is developed based on a vertical
cantilever beam and dual fiber Bragg

Jun 19, 2026
Development of a mirror mounted fiber optic inclinometer

This paper presents a wide measurement range fiber optic inclinometer for a stable
sensing principle and simple

Oct 16, 2025
Development and Application of an Optical Fiber Sensor Based In

The new optical fiber sensor based in-place inclinometer can overcome the above
limitations. This paper introduces a

Jan 18, 2026
Theoretical and experimental study on the fiber Bragg grating-based ...

Request PDF | Theoretical and experimental study on the fiber Bragg grating-based
inclinometer for slope

Jun 13, 2026
An emerging combined optical-fiber inclinometer for landslide future ...

This study proposes an emerging combined optical-fiber inclinometer composed of a
single-mode optical fiber (for

Jun 21, 2026
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Temperature Independent Tapered Fiber Bragg Grating-Based Inclinometer

A new concept for an optical fiber inclinometer based on tapered fiber Bragg grating
(TFBG) is presented. The sensor

Apr 21, 2026
A Rotation Independent In-Place Inclinometer/Tilt Sensor Based on

In this paper, a novel design of an in-place inclinometer utilizing fiber Bragg grating
(FBG) sensor technology is presented. The

Dec 19, 2025
A new deflection solution and application of a fiber Bragg grating ...

A new deflection solution and application of a fiber Bragg grating-based inclinometer
for monitoring internal

May 10, 2026
Distributed fibre optic inclinometer with cloud-based monitoring system

A Fibre Optic (FO) inclinometer based on DOFS technology (fully distributed) has been
developed and proven the

Nov 20, 2025
Theoretical and experimental study on the fiber Bragg grating-based ...

The FBG-based inclinometer is categorized into this type of optical fiber sensor in
which deformation of the host

Mar 27, 2026
Automated monitoring of deep excavations using fiber bragg grating ...

Fiber Bragg Grating (FBG) sensing technology is an advanced monitoring approach
that utilizes wavelength-division

Feb 09, 2026
Fibre-optic accelerometers and inclinometers

Discover the Scaime range of fibre Bragg grating accelerometers and inclinometers
providing precise vibration measurements for

Jul 15, 2026
An emerging combined optical-fiber inclinometer for landslide future ...

The proposed combined optical-fiber inclinometer, through the collaborative work of
the optical frequency domain
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Mar 17, 2026
(PDF) Fiber optic based inclinometer for remote monitoring of ...

The new optical fiber sensor based in-place inclinometer can overcome the above
limitations. This paper introduces a

Mar 25, 2026
A Temperature Independent Inclinometer Based on a Tapered Fiber

We demonstrate a new concept for an all-fiber inclinometer based on a tapered fiber
Bragg grating (tFBG) in a fiber

Mar 14, 2026
High-accuracy fiber Bragg grating inclinometer

Existing electromagnetic signal-based inclinometers face practical issues such as
difficulty adapting to harsh environments, poor

Apr 16, 2026
Optic intelligent inclinometer based on fiber Bragg grating

To avoid the traditional inclinometer system vulnerable to environmental
disturbance, complex operation and difficult to long-term

Feb 19, 2026
An Improved Pendulum-Based Fiber Bragg Grating Inclinometer With

Abstract: This study proposes a high-performance fiber Bragg grating (FBG)-based
inclinometer with the capability to

Dec 02, 2025
Experimental research on a novel fiber-optic cantilever-type ...

Fig. 1 shows the schematic diagram of the proposed fiber-optic pendulum-type
inclinometer-based FBG sensor device

Sep 21, 2025
In-place fiber-optic inclinometer based on a vertical cantilever beam ...

An optical fiber inclinometer based on a tapered-tilted fiber Bragg grating (TFBG) was
proposed. The sensor head is

Jul 02, 2026

Fiber-Optic Inclinometer Based on Taper Michelson Interferometer
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The amplitude of the bending angle of the fiber taper interferometer is obtained by
passive interferometric interrogation

Feb 09, 2026
Optical inclinometer based on a single long-period fiber grating ...

A new concept to measure rotation angles based on a fiber-optic modal Mach-
Zehnder interferometer is demonstrated
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