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Abstract: This microstructure can be etched into the core of the single mode fibre by photo-inscribing it, and it has a length of a 

few millimetres. By illuminating the fibre with a UV laser beam and employing a phase mask to create an interference pattern in 

its core, this is achieved. For a variety of engineering measurements, including temperature, strain, pressure, tilt, displacement, 

acceleration, load, and the presence of numerous chemical and biological compounds in static and dynamic modes using Fiber 

Bragg Gratings (FBGs), these sensor elements are deemed outstanding. Mostly, researchers uses FBG to investigate its 

effectiveness in detecting physical parameters. Some people conduct research using applications and some people conduct 

research with simulation. For this project, the strain response of the optical FBG sensor is measured using Optiwave software 

with different parameters. It is shown that the various parameters represent one of the critical parameters in contributing to a 

high-performance fiber Bragg grating sensor. The simulated fiber gratings with different parameters were analysed and 

designed by calculating reflection and transmission spectra. Such simulations are based on solving coupled mode equations that 

describe the interaction of guided modes. It is affirmed that this model system can be used as the simulation results satisfy the 

previous research. 

Keywords Strain sensor; Bragg wavelength shift, Temperature sensor, Poisson ratio 

 

I. INTRODUCTION 

Optical fiber sensors are gaining popularity due to their numerous benefits, including: immunity to electromagnetic interference, 

intrinsic fire safety, low invasiveness, and the ability to send data remotely via the same sensing fiber. One of several varieties of 

FOSs is the Fiber Bragg Grating (FBG) [1]. After that, the development of fiber Bragg grating has been steadily rising over the past 

three decades [2]. Fiber grating sensors play a key role in the development of new technologies for optical communication and 

sensing [3].  

There are numerous applications for which the fiber Grating can be extremely efficient and low-loss at the same time [2].A fiber 

Bragg grating, for example, is required to detect leaks in underground pipelines. Hydraulic piping systems in vital industries require 

performance testing and condition monitoring. Fiber Bragg Grating (FBGs) are the most commonly utilized technique for this 

purpose. 

The purpose of this research is to use OptiWave to simulate the strain in an FBG system and to vary parameters in an FBG system 

using Optiwave. The third purpose of this research is to determine the reflection and transmission of FBG. Scope study of this 

research FBG was created to detect parameters such as strain, temperatures, pressure, acceleration and others. Many simulations 

have been used and created for FBG to facilitate research. In this study, the simulation of the optical FBG strain response is by 

using Optiwave. In this study, fiber Bragg Grating is used as a strain sensor in the model system. The study will help to understand 

the applications of FBG and be able to initiate various research. 

 

II. METHODOLOGY 

A. Simulation Tools 

Modeling and simulation approaches employed in this work will be presented. The study's methodology is based on a simulation. 

Details of the software used to imitate the optical sensor, OptiWave, are provided in this chapter. After that, Bragg grating is the key 

structure of grating coupler which consists of a rectangular grating cell to diffract the light coming from a single mode fiber into a 

dielectric SOI waveguide. Optical Spectrum Analyzer (OSA) is used to measure the Bragg wavelength shift. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue I Jan 2023- Available at www.ijraset.com 

     

6 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 

B. Parameters Setting 

Fiber Bragg gratings (FBGs) are the most important parameter in this simulation since they illustrate the sensor effect after detecting 

changes in strain. In this simulation, the settings of the default parameters were utilised to provide a basic description of the model 

system. 

 

Parameter Symbols Values 

Bragg wavelength λB 1550nm 

Photoelastic coefficient  0.121 

Photoelastic coefficient  0.27 

Poisson ratio v 0.17 

Temperature T 25 

Period  0.55381599 

Table 2.1 The main parameters used in the Fiber Bragg Grating simulation 

C. Simulation Tools 

The Coupled Mode Theory of optical gratings is implemented in OptiGrating. Coupling and reflection in optical waveguides and 

fibres has been studied with this sophisticated instrument. There are also modules for simulating physical factors like temperature 

and strain on the grating in OptiGrating's simulation software programme. An effort has been made to simulate an FBG sensor with 

the lowest possible attenuation. A software tool can be used to construct an FBG sensor from the core notions. Fiber Bragg grating 

sensors for strain measurement can be designed using simulation tools by first estimating approximately the grating pitch for 

maximum reflective power for a given interrogating wavelength and then characterizing the sensor by varying the grating pitch as it 

changes under strain and noting the decrease in reflected power for the chosen wavelength [1]. 

 

III. RESULTS AND DISCUSSION 

A. Spectral Reflectivity 

 

Grating Length, 

L(mm) 

Strain (µm) Bragg 

wavelength,λB (nm) 

Reflectivity(dB

) 

10 20 1550.0232 -6.7506 

10 40 1550.0496 -6.7506 

10 60 1550.0736 -6.7506 

10 80 1550.0976 -6.7506 

10 100 1550.1216 -6.7506 

10 120 1550.1456 -6.7506 

10 140 1550.1696 -6.7506 

Table 3.1 The spectral reflectivity of Bragg wavelength is dependent on grating length and strain changes. 
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Figure 3.1 The reflection spectrum of FBG for strain 20µm at grating length of =10  

 

Figure 3.2 The reflection spectrum of FBG for strain 80µm at grating length of =10  

 

Figure 3.3 The reflection spectrum of FBG for strain 140µm at grating length of =10  
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B. Spectral Transmittivity 

 

Grating Length, 

L(mm) 

Strain (µm) Bragg 

wavelength,λB 

(nm) 

Transmittivity 

10 20 1550.0232 -1.03099 

10 40 1550.0496 -1.03099 

10 60 1550.0736 -1.03099 

10 80 1550.0976 -1.03099 

10 100 1550.1216 -1.03099 

10 120 1550.1456 -1.03099 

10 140 1550.1696 -1.03099 

Table 3.2 The spectral transmittivity of Bragg wavelength is dependent on grating length and strain changes. 

 

Figure 3.2 The transmission spectrum of FBG for strain 20µm at grating length of =10  

 

IV. CONCLUSIONS 

An optical system's fundamental requirements are determined by this study. Using a fibre Bragg grating, you may determine the 

damage to an application by running this simulation. Optiwave software can also be used to develop graphs and simulate the strain 

of the FBG sensing system.Reflection is generated when the length of the fiber changes from its original length. When the strain 

increases, the Bragg wavelength will also increase. With the increase in grating length, the reflectivity of FBG increases. The 

reflectivity is constant with the increase of strain. 
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