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ABSTRACT 

A fiber-optic sensor is one that relays signals from a remote sensor to the electronics that process the 

signals ("extrinsic sensors") or employs optical fiber as the sensing element ("intrinsic sensors"). In remote 

sensing, fibers are used extensively. Reflective and thrubeam optical fiber sensors are separated into two 

groups. A receiver plus a transmitter make up the thrubeam type. There are three forms of the reflecting 

type, which is a single unit: parallel, coaxial, and separate. The 3 are based on the optical fiber's cross-

sectional form. The transmitter and receiver of a fiber-optic sensing system are housed in the same 

enclosure. The sensor can access locations that are inaccessible to conventional photoelectric sensors 

thanks to the fiber-optic connection that connects it to the amplifier. The light energy is transmitted, 

received, and then transformed into an electrical signal by the sensor. Optical sensors translate light beams 

into electrical signals in order to detect and measure light intensity. The sensor is wired to an electrical 

trigger that reacts to variations in lighting. Computers and motion detectors are only two examples of the 

many gadgets that use optical sensors. In order to create fiber optic sensors, researchers integrated 

optoelectronic devices with fiber optic telecommunications' byproducts.  In the past few decades, numerous 

studies using various research methods and fiber optic sensors have been carried out.  The most popular 

sensor types for fiber optics are those based on intensity, phase, and wavelength. An overview of fiber optic 

sensors and their uses is provided in this work.  Keywords: Fiber optics, optical fiber sensing, fiber Bragg 

gratings (FBGs), interferometers, micro bending, smart structures 

INTRODUCTION 

After the creation of the LASER in 1960, a new area of fiber optics called "FIBER 

OPTICSENSORS"—which is also a well-known and fascinating study topic—developed 

concurrently with communication.[1] There has been a huge demand to measure and sense the rate 

of data transmission, changes in phase, intensity, and wavelength, as well as in the case of incentive 

conditions like noise, unstable environmental conditions, high vibration, and extreme heat, etc., 

due to the advancement in communication systems using fiber optics. These are the primary drivers 

for the development of fiber optic sensors[5].  Because of its little size, minimal expense and 

simplicity of manufacture driving it to supplant customary sensors which were utilized much of 

the time before the introduction of fiber optic sensors. Further there are many focuses why fiber 

optic sensors are utilized instead of conventional sensors which are recorded below: 
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➢ Because of straightforwardness in manufacture as various designs, incorporating composite 

materials with least impedance because of little size and tube shaped calculation. 

➢ Because of its light weight. 

➢ Because of its high responsiveness. 

➢ Because of inability to direct electrical flow the sensor is unaffected by electrical clamor and 

the intensity safe sort fiber units empowers to identifying high temperature. 

➢ Because of its free nature towards electromagnetic impedance and radio recurrence obstruction. 

➢ Because of its capacity towards remote detecting. 

➢ It has likewise multiplexing capacity to develop detecting organization, for example, a fiber 

optic intensifier permits in excess of 100 kinds of exceptional fiber units. 

➢ It has adaptability likewise which empowers simple establishment in restricted space like space 

between machines. 

➢ Incredibly reduced sensor head takes into account simple recognition of minuscule targets. 

➢ It has a wide powerful reach. 

➢ Because of its dependable activity. 

➢ Because of its reduced nature.[4] 

➢ Because of its capacity to screen a great many physical and synthetic boundaries. 

➢ Because of its artificially inactive nature. 

With the creation of the laser in 1960's, an extraordinary interest in optical frameworks for 

information correspondences started. The creation of laser, inspired analysts to concentrate on the 

capability of fiber optics for information interchanges, detecting, and different applications. Laser 

frameworks could send a lot bigger measure of information than microwave, and other electrical 

frameworks. The primary trial with the laser included the free transmission of the laser shaft in the 

air. Scientists additionally directed tests by sending the laser bar through various sorts of 

waveguides. Glass strands before long turned into the favored vehicle for transmission of light.[5] 

At first, the presence of enormous misfortunes in optical filaments kept coaxial links from being 

supplanted by optical strands. Early strands had misfortunes around 1000 dB/km making them 

unreasonable for correspondences use [1]. In 1969, a few researchers reasoned that pollutants in 

the fiber material caused the sign misfortune in optical filaments. By eliminating these 

contaminations, development of low-misfortune optical filaments was conceivable. In 1970, 

Corning Glass Works made a multimode fiber with misfortunes under 20 dB/km. A similar 

organization, in 1972, made a high silica-center multimode optical fiber with a 4 dB/km misfortune 

[1]. 

 Ongoing advances in fiber optic innovation have altogether changed the media communications 

industry. The capacity to convey gigabits of data at the speed of light expanded the examination 

possible in optical filaments. Concurrent enhancements and cost decreases in optoelectronic parts 
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prompted comparable development of new item regions. Last transformation arose as architects to 

join the item outgrowths of fiber optic broadcast communications with optoelectronic gadgets to 

make fiber optic sensors. Before long it was found that, with material misfortune nearly vanishing, 

and the awareness for identification of the misfortunes expanding, one could detect changes in 

stage, power, and frequency from outside annoyances on the actual fiber. Consequently fiber optic 

detecting was conceived [2]. 

 In lined up with these turns of events, fiber optic sensor innovation has been a critical client of 

innovation related with the optoelectronic and fiber optic correspondence industry [3-7]. A 

significant number of the parts related with these ventures were frequently produced for fiber optic 

sensor applications. Fiber optic sensor innovation thus has frequently been driven by the turn of 

events and ensuing large scale manufacturing of parts to help these ventures. As part costs have 

diminished and quality upgrades have been made, the capacity of fiber optic sensors to supplant 

conventional sensors have likewise expanded. 

With the development of the laser in 1960's, an extraordinary interest in optical frameworks for 

information correspondences started. The creation of laser, inspired specialists to concentrate on 

the capability of fiber optics for information correspondences, detecting, and different 

applications. Laser frameworks could send a lot bigger measure of information than microwave, 

and other electrical frameworks. The main analysis with the laser included the free transmission 

of the laser shaft in the air. Specialists additionally led tests by communicating the laser bar through 

various sorts of waveguides. Glass filaments before long turned into the favored mechanism for 

transmission of light. At first, the presence of huge misfortunes in optical strands kept coaxial links 

from being supplanted by optical filaments. Early filaments had misfortunes around 1000 dB/km 

making them unfeasible for correspondences use [1]. In 1969, a few researchers presumed that 

pollutions in the fiber material caused the sign misfortune in optical strands. By eliminating these 

pollutants, development of low-misfortune optical strands was conceivable. In 1970, Corning 

Glass Works made a multimode fiber with misfortunes under 20 dB/km. A similar organization, 

in 1972, made a high silica-center multimode optical fiber with a 4 dB/km misfortune [1]. Ongoing 

advances in fiber optic innovation have altogether changed the media communications industry. 

The capacity to convey gigabits of data at the speed of light expanded the examination possible in 

optical filaments. Synchronous upgrades and cost decreases in optoelectronic parts prompted 

comparative rise of new item regions. Last insurgency arose as architects to join the item 

outgrowths of fiber optic broadcast communications with optoelectronic gadgets to make fiber 

optic sensors. Before long it was found that, with material misfortune nearly vanishing, and the 

awareness for location of the misfortunes expanding, one could detect changes in stage, power, 

and frequency from outside bothers on the actual fiber. Consequently fiber optic detecting was 

conceived [2]. In lined up with these turns of events, fiber optic sensor innovation has been a huge 
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client of innovation related with the optoelectronic and fiber optic correspondence industry [3-7]. 

A large number of the parts related with these enterprises were frequently produced for fiber optic 

sensor applications. Fiber optic sensor innovation thusly has frequently been driven by the turn of 

events and resulting large scale manufacturing of parts to help these ventures. As part costs have 

diminished and quality enhancements have been made, the capacity of fiber optic sensors to 

supplant conventional sensors have additionally expanded. 

FIBER OPTIC SENSOR PRINCIPLES 

Fiber optic sensors comprise of an optical source (LEDs, Lasers, Laser diodes and so on) optical 

fiber, detecting component (transducer), optical indicator and electronic handling unit (Optical 

range analyzer, wave analyzer, oscilloscope and so forth). A block chart of fiber optic sensor 

framework is displayed in below figure: 

 
Figure 1: Block diagram of fiber optic sensor. 

INTRINSIC FIBER OPTIC SENSORS 

In such kind of sensors, detecting happens inside the actual fiber. These kind of sensors have their 

reliance on the optical fiber properties itself to change over a natural activity into a tweak of the 

light pillar going through it. Essentially, any natural impact can be changed over completely to an 

optical sign to be deciphered .Each ecological impact might be estimated by many different fiber 

optic sensors draws near. It has been planned so that it detected just the natural impacts. The main 

attributes of natural fiber optic sensors is that it gives dispersed detecting over significant distances. 
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Some examples of intrinsic sensors are described below: 

Pressure Sensor: 

A fiber is sandwiched between a pair of toothed plates in this sort of sensor to cause micro 

bending.A redistribution of directed power between fiber modes occurs when pressure is applied 

to these toothed pairs, changing the power at the output end.We can easily employ such a system 

as a pressure sensor after we calibrate such a change in optical power with applied pressure. Below 

is a schematic diagram of this kind of sensor.  

 
Figure 2: A schematic arrangement for pressure sensor 

 

Extrinsic Fiber Optic Sensors: 

In these kinds of sensors, sensing occurs outside of the fiber, and the fiber essentially acts as a 

conduit for the effective and precise transfer of light to the sensing region. These sensors might 

only serve as information conduits, supplying data to a black box that imprints it on a light beam 

that travels to a distant receiver.Mirrors, a gas or liquid cell, a cantilevered arm, or dozens of other 

systems that may generate, modulate, or alter a light beam could be found inside the black box. 

The capacity of these sensors to reach locations that appear to be inaccessible is their main benefit. 

 
 



International Journal of Inventions in Engineering & Science Technology                       http://www.ijiest.in 

 

(IJIEST) 2015, Vol. No. 1, Jan-Dec                                                         e-ISSN: 2454-9584; p-ISSN: 2454-8111 

 

79 
 

INTERNATIONAL JOURNAL OF INVENTIONS IN ENGINEERING AND SCIENCE  

TECHNOLOGY 

Fiber Optic Current Sensor: 

We employ fiber optic current sensors to measure direct current. The current carrying conductor 

is encircled by a single-ended optical fiber that makes use of the Faraday Effect, a magneto-optic 

effect. Within 1% of the observed value, FOCS monitors unidirectional or bidirectional current up 

to 6000A. 

 
Figure 3: An optical fiber electrical current probe using Faraday rotation as the modulation process. 

 One area was such a sensor has proved valuable, is in the monitoring of large current in electricity 

generating stations. 

Frequency Modulated Fiber Optic Sensors: 

There are not many recurrence-tuned fiber optic sensors. This is a direct result of the recurrence 

tweak of light that happens under a restricted scope of states of being. It is in particular in view of 

the Doppler impact. There are not many different conditions under which the recurrence of light 

is balanced. These included iridescence and Raman dispersal. Vibration sensors are optically self-

resonant miniature shaft oscillators that are driven and detected by a solitary multimode optical 

fiber. The creation of these sensors increased the speed of delicate microstructures, making the 

recurrence of the oscillator balanced by the vibration of the miniature design. By regarding them 

as F-M sources, they work as joint temperature and vibration sensors with the typical transporter 

recurrence. This transporter recurrence relies on the temperatures, and the F-M demodulated signal 

gives the vibration spectra. By planning speed increase delicate miniature construction, low 

commotion laser source and discovery hardware appropriately, such gadgets give elite execution 

as both temperature sensors and vibration sensors. 

Polarisation Modulated Sensors 

The trickiest and most delicate equipment are polarization modulated sensors. It measures the 

polarization rotation of magnetic fields using the Faraday Effect. For example, specialized fibers 

and other parts have been developed with certain polarization properties. It is possible to create a 
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number of sensors using single mode fiber with unique polarization properties. High levels of 

anisotropic thermal stress between the fiber's core and the sectors that produce the stress make the 

polarization-maintaining fiber very birefringent. Similar to this, one polarization state in a single 

polarization fiber has a significant attenuation (50 dB/Km), while others have a low attenuation (5 

dB/km). Since the birefringence changes with both longitudinal strain and temperature, single 

polarization fiber can be employed as intrinsic sensors.  Birefringence is caused by a variety of 

physical events that affect the polarization state of light. The Faraday magneto-optic effect, the 

Pockels effect, the Photo elastic effect, or the optical activity of solutions are all examples of 

sensors that can be made. The state of polarization can also be influenced by the presence of an 

electric or magnetic field. The advancement of optical interferometers (Michelson, MachZehnder, 

Sagnac) in recent years has been toward enclosing the light path in order to function as compact 

stable elements that use phase rather than amplitude as the sensing parameter. 

CONCLUSION 

An overview of fiber  optics  sensors and  their applications has  been  presented.  The  major  types  

of  sensors discussed  included  microbending  sensors,  evanescent wave  sensors,  FBGs,  optical  

fiber  interferometers, and polarization modulated fiber optic sensors.  

It has been offered an overview of fiber optic sensors and the uses for them. Microbending sensors, 

evanescent wave sensors, FBGs, optical fiber interferometers, and polarization modulated fiber 

optic sensors were some of the main types of sensors covered.  It is clear from the foregoing 

succinct description that fiber optic sensors can be utilized to determine quantity characteristics 

and accurately measure structures. In general, fiber optic sensors exhibit good accuracy in 

measurements of average strain, tension, and temperature at various locations. Fiber optic sensors 

can be included into internal parts of any device because they are flexible and compact in size. 

Here is a basic introduction of fiber optic sensors and the uses for them. Few of them have received 

in-depth discussion. After reviewing the information above, it is clear that fiber optic sensors will 

surely play a part in the structural monitoring environment, where the majority of research and 

development effort has been concentrated. 
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