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Data is transferred over longer distances as compare to copper wire. Traditional copper 

wires transmit electrical currents. But fiber optics works in different way. Fiber optic 

technology sends pulses of light generated by a light emitting diode or laser along optical 

fibers. Fiber optic cables have a much greater bandwidth than metal cables. The attenuation 

of the optical fiber is a result of two factors, absorption and scattering. Research has 

simulated the different factors that are influencing communication in fiber optics. In this 

simulation the attenuation has been calculated using above mentioned formula. Considering 

number of joints, distance number of connectors, number of splices in elementary cable 

section, attenuation for one splice (dB), system margin and total length of the optical cable. 

The attenuation increases as the distance increase. This paper would be beneficial to set 

the optimized configuration of fiber optics considering different attenuation factors. 
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1. Introduction 

Optic wires are talked about anytime individuals discuss 

the phone system, the Cable television os or maybe the 

Internet. Fiber optic lines are strands of optically genuine glass 

as slim as a person hair which has electronic info more than 

long distances. They're additionally used in medical imaging as 

well as mechanical engineering inspection. In this we are going 

to show you the way these small locks of glass transmit light 

and also the fascinating way that they're made. 

 

Fiber optics (optical fibers) are very long, thin hair of 

extremely genuine glass regarding the diameter of a human 

hair. They're set up in bundles known as optical cables and 

utilized to transmit light signals more than long distances. 

Assume somebody should shine a flashlight beam down a 

long, straight hallway. Simply level the beam directly down the 

hallway -- light journeys in lines that are straight, therefore it's 

no issue. What if the hallway has a bend in it? They might put 

a mirror in the bend to focus the light beam nearby. What if the 

hallway was quite winding with several bends? You may line 

the wall space with mirrors and angle the beam so it bounces 

from side-to-side all on the hallway. This's just what goes on in 

an optical fibre. 

 

Transmitter 

The transmitter is as the sailor on the deck of the driving 

ship. It receives as well as directs the optical unit to turn the 

light "off" and "on" in the appropriate sequence, thereby 

producing a light signal. 

 

The transmitter is physically near the optical fibre and 

might even have a lens to concentrate the light to the fiber. 

Lasers have much more energy than LEDs, but differ much 

more with changes in temperature and are costlier. Probably 

the most typical wavelengths of light indicators are 850 nm, 

1,300 nm, along with 1,550 nm (infra red, non visible areas of 

the spectrum). 

 

Optical regenerator As stated previously, several signal 

damage happens once the light is transmitted from the fiber, 

particularly over long distances (more than a half mile, and 

aproximatelly one km) like undersea cables. Thus, one or even 

more optical regenerators spliced on the cable to increase the 

degraded lightweight signals. An optical regenerator is made 

up of optical fibers with a unique covering (doping). The doped 

portion is "pumped" with a laser. Once the degraded signal 

enters the doped coating, the power out of the laser enables 

the doped molecules to be lasers themselves. The doped 

molecules and then emit a brand new, stronger light signal that 

have the same attributes as the incoming vulnerable light 

signal. Essentially, the regenerator is a laser amplifier for the 

new signal. 

 

Fiber optic methods transmit utilizing infrared light, 

invisible to the human eye, since it surely goes even more in 

the optical fibre in all those wavelengths. 

 

Optical receiver The optical receiver is as the sailor on the 

deck of the getting ship. It requires the new electronic light 

indicators, decodes them and also directs the power signal to 

another user's telephone, TV, or computer (receiving ship's 

captain). The receiver utilizes a photocell or maybe photodiode 

to identify the light. 

 

2. Motivation of research 

The motivation of investigation has been listed below: 

1. To establish the optimized setup of fiber optics 

discussing various attenuation components  

2. In order to highlight the loopholes of present 

researches. 
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3. To think about the difficulties in fiber optical 

communication 

4. To highlight the different factors which influences the 

interaction in fiber optics? 

5. To transmit far more details at higher throughput (six)  

6. To provide the more bandwidth compared to metallic 

wires by fiber optics. 

7. There's different type of Cables offered in various 

lengths. So we must ensure our requirement making 

use of a measuring tape 

8. In order to stop the fibers becoming damaged, it's 

essential to utilize a required cable length 

 

3. Problem statement 

In case the fibers are unbroken and also carrying out 

correctly, than the brightness displayed at one end of cable is 

appear at opposite end of the cable. The constituents of fiber 

optic cable are delicate. These may be harmed in case of 

stretched out of a long distance. It should be pulling in the coat 

of the cable than utilizing the grips in the connectors.. There'll 

be certain danger when Fiber optic cable has unwanted length 

after a relationship. There'll be danger of bending, twisting, or 

perhaps winding around itself. Due to some actions the cable 

could be harm that is permanent because of their 

components.. To learn the length of wire, because this 

particular measure the distance between them. There are 

several variations which have a rod to stay away from the bent 

in it. These're capable to stay away from the recurrence of 

issue that is similar. A comprehensive visual assessment of the 

fiber optic cable is going to be adequate to spotlight some 

prominent defects. These defects have impacted the 

conductors or even the casing. It's essential to change the 

cable in the situation of having issues which are apparent by 

inspection, like splits or scratches. 

 

4. Implementation work 

The paper simulates the different factors which influence 

the interaction in fiber optics. These elements are Signal 

distortion, Condition for signal distortion less transmission, 

Special nature of Optical Signal, Attenuation on Optical Fiber, 

Micro-Bending Losses, Scattering Loss, Material Loss, 

Radiation or even Bending Loss. 

 

 
Fig 1 Attenuation in Fiber optics according to distance 

 

The goal of this particular simulation is verifying the 

distance for attenuation of around 15db. From following chart 

it's been obvious that approximately forty to forty two km fiber 

optics would cause attenuation of fifteen db. 

 

 
Fig 2 Optimization of distance coverage for specific attenuation 

 

Signal distortion 

Distortion of the signal in optical communication is due to 

differential delay of the signal operating over several carriers 

by spectral breadth of the carrier. The signal pulse then moves 

on spreading since it transfers with optical fiber. A signal is 

believed to be undistorted whether it's delayed in time and also 

scaled edition of the initial signal.  

 
 

Fig 3 Signal passing without distortion channel (time delay 1) 

 
Fig 4 Signal passing without distortion channel (time delay 8) 

 

Attenuation on Optical Fiber 

The attenuation of an optical fiber calculates the quantity 

of light lost between outputs and also input. Total attenuation is 
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the amount of all losses. Optical losses of a fiber are usually 

outlined in decibels per kilometer (dB/km). The explanation is 

known as the fiber's attenuation coefficient α as well as the 

depiction is 

 
Where P(z) may be the optical power at a place z from the 

beginnings, P(0) could be the strength at the origins. 

Signal distortion Distortion of the signal in optical 

communication is due to differential delay of the signal 

operating over several carriers by spectral breadth of the 

carrier. The signal pulse then moves on spreading since it 

transfer with optical fiber. A signal is believed to be undistorted 

whether it's delayed in time and scaled version of the original 

signal.  Let a system has input signal 
( )x t

 and output signal

( )y t
. Then for distortion-less system  

  
( ) ( )y t kx t  

 (1) 

Where k  is a scaling constant and     is the time delay. 

 

Condition for signal distortion-less transmission 

This software is representing a distortion less channel, 

that's, a channel allowing a signal to pass with no distortion. In 

this particular channel, the amplitude response|H(w)|is 

constant.  % Fs is the sampling rate 

 

 
Fig 5 Signal passing with linear distortion channel 

 

 
Fig 6 Multipath distortion (time delay=1) 

 
Fig 7 Multipath distortion (time delay=8) 

 

Simulation for Micro Bending Losses  

Bending losses would be the result of distortion of the fiber 

from the perfect straight line configuration. While the 

brightness is going in the fiber, part of the trend face on the 

exterior of the bend should go quicker compared to the 

component of the reduced inner radius of the bend. Since this's 

not likely, a percentage of the wave should be radiated away. 

Losses are better for bends with smaller sized radii, especially 

for micro bends or kinks in a fiber. A crucial cause of 

attenuation is because of micro bending of the fiber. Micro-

bending is because of irregularly distributed undulations within 

the fiber with radii of curvature of several deviations & 

millimeters from the mean type of several micrometers, as 

exemplified in following figure. 

 
Fig 8 Simulations for Micro-Bending Losses 

 

Micro-bends develop from manual tensile forces by that 

the fiber is pressed against an approximate surface. Though 

the impact of variants in diameter could be mentioned at length 

by waveguide concept, right here it is going to be adequate to 

suggest that all those parts of the light which are going in the 

fiber close to its acceptance limit cross outside this boundary 

and are lost through the fiber. These losses might be stayed 

away from by thorough cable constructions, staying away from 

too many manual forces, and managing the temperature 

variants of the cable. This's attained by a loose encasing of the 

fiber in a plastic sheath and by covering the fibre with delicate 

adaptable information, as found in adhering to figure. 
 

 
Fig 9 Outer jacket 
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Following chart is representing blending loss in micro fiber 

optics and macro. As the wavelength raises the blending loss 

additionally increases. 

 

 
Fig 10 Bending Loss 

 

Simulation for Scattering Loss 

The Raleigh scattering law is and then scattering losses in 

glass fibers. Thus, it's tiny wavelengths and there's decrement 

with all the increment of wavelength. In general, the optical 

losses in the cup results the optical power in a fibre. It's been 

inflicted on lessen exponentially with L length of fiber. 

P(L)=P(0) *(1/10
al/10db

) 

 

Wherever P(0) = optical power which couples towards the 

fiber, P(L) = power staying after duration L, along with a will be 

the attenuation coefficient indicating the speed of loss of 

optical energy of dB/km. The item aL is known as the 

attenuation of the fiber. An attenuation of ten dB means the 

optical power P(L) in the conclusion of the fiber is just ten % of 

the original power P(0). A 3 dB attenuation gives fifty %, and 

one dB is aproximatelly eighty %. 

 
Fig 11 Influence of Rayleigh, impurity absorption and vibration 

absorption on attenuation 

 

Linear scattering losses: This technique can be some or 

maybe totally optical power post to yet another. It's been 

performed by propagating mode. In case the transmission has 

been occurred by a leaky or maybe radiation mode, in this 

particular situation the end result causes attenuation. 

You will find two standard categories in which we are able 

to describe it. The names of these groups might be Mie 

scattering plus Rayleigh scattering. 

 

Mie Scattering: There are several components that are 

accountable to produce the linear scattering. This particular 

component might be Non best cylindrical framework of the 

fiber. There might be a few faults as non regularities in the core 

cladding screen, bubbles, stresses as well as diameter 

fluctuations. Due to these factors the linear scattering known 

as Mie scattering. 

 

Rayleigh scattering: Refractive index fluctuations are 

main purpose behind Rayleigh scattering. It's the fundamental 

purpose due to density together with compositional variation of 

the core. It's the main intrinsic loss mechanism in the lower 

impedance window. Rayleigh scattering could be reduced to a 

significant extent by employing longest likely wavelength. 

 

Below would be the Matlab simulation for Rayleigh 

scattering 

clear all; 

 alpha0 = 1.7; 

 lamda0 = 0.85; 

 x = [700:1:1700]; 

 Ralpha = alpha0*((lamda0/0.7)^4); 

 for i = x(1,2):x(1,1001) 

     i = i/1000; 

     Ralpha = [Ralpha,alpha0*((lamda0/i)^4)];  

    i = i*1000; 

 end 

 x = x/1000; 

 plot(x,Ralpha,'r'); 

 xlabel(' wavelength (micro meter)  -------->'); 

 ylabel(' Rayleigh scattering (dB/km)   --------->'); 

 grid; 

 lamda = input('enter the wavelength in micrometer at 

which loss is to be calculated = '); 

 Ralpha = alpha0*((lamda0/lamda)^4); 

 disp('rayleigh scattering at given wavelength(dB/km)is ='); 

 disp(Ralpha); 

 

 
Fig 12 Simulation of Rayleigh scattering in Matlab 

 
Fig 13 Optimization of wavelength for Rayleigh Scattering 
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From above figure is clear that wavelength of 1micrometer would 

lead to less than 1dB/km Rayleigh scattering. 

 

Results 

>> Rayleigh 

enter the wavelength in micrometer at which loss is to be 

calculated = 1 

rayleigh scattering at given wavelength(dB/km)is = 

    0.8874 

>> Rayleigh 

enter the wavelength in micrometer at which loss is to be 

calculated = 2 

rayleigh scattering at given wavelength(dB/km)is = 

    0.0555 

>> Rayleigh 

enter the wavelength in micrometer at which loss is to be 

calculated = 3 

rayleigh scattering at given wavelength(dB/km)is = 

    0.0110 

>> Rayleigh 

enter the wavelength in micrometer at which loss is to be 

calculated = 4 

rayleigh scattering at given wavelength(dB/km)is = 

    0.0035 

>> Rayleigh 

enter the wavelength in micrometer at which loss is to be 

calculated = 5 

rayleigh scattering at given wavelength(dB/km)is = 

    0.0014 

>> Rayleigh 

enter the wavelength in micrometer at which loss is to be 

calculated = 6 

rayleigh scattering at given wavelength(dB/km)is = 

  6.8473e-004 

 

Conclusion: As the wavelength increases the Rayleigh 

scattering at given wavelength get decreased. Non linear 

scattering losses occur especially at high optical power levels 

scattering causes disproportionate attenuation, due to non 

linear behavior. Because of this non linear scattering the 

optical power from one mode is transferred in either the 

forward or backward direction to the same, or other modes, at 

different frequencies. 

 The two dominant types of non linear scattering are: 

 Stimulated Brillouin Scattering  

 Stimulated Raman Scattering 

 

 

5. Conclusion 

Research has simulated the various factors which are 

influencing interaction in fiber optics. These elements are 

Signal distortion, Condition for signal distortion less 

transmission, Special nature of Optical Signal, Attenuation on 

Optical Fiber, Micro-Bending Losses, Scattering Loss, Material 

Loss, Radiation or even Bending Loss. Intrinsic Fiber Losses 

Intrinsic fiber losses are all those connected with the fiber optic 

materials. Complete damage is proportional to length. In fiber, 

lighting is attenuated because of absorption and scattering. 

These're the main factors behind the losses. Simulations have 

represented blending loss in micro fiber optics and macro. As 

the wavelength rises the blending loss additionally increases. 

In case the transmission has been occurred by a leaky or 

maybe radiation mode, in this particular situation the end result 

causes attenuation. In this particular simulation the attenuation 

have been calculated using previously mentioned formula. 

Considering quantity of joints, distance quantity of connectors, 

amount of splices in elementary cable area, attenuation for just 

one splice (dB), complete length as well as method margin of 

the optical cable. The attenuation will increase when the 

distance increases. The attenuation of an optical fibre 

calculates the quantity of light lost between output as well as 

input. Complete attenuation is the amount of all losses. The 

attenuation of an optical fiber is conveyed by the attenuation 

coefficient that is certainly described as the loss of the fiber per 

device length, in dB/km. The attenuation of the optical fiber is 

an outcome of 2 components, and absorption scattering 

 

6. Succeeding SCOPE 

The study will be helpful for the learners who wish to learn 

about the Fiber optics. It's capable to transmit a lot more 

details at higher throughput. Information is transferred over 

lengthier distances as compare to copper wire. Conventional 

copper wires transmit electric currents. But fiber optics 

executes in many manner. Fiber optic engineering transfers 

the pulses of light produced by a light emitting laser or maybe 

diode along optical fibers. Fiber optic cables have a 

significantly greater bandwidth compared to metal cables. An 

optical fiber provides very low energy loss, which enables 

longer transmission distances. Hence it's quickly utilized in 

interaction day by day. The study labor will be effective making 

research of variables which are influencing the functionality of 

fiber optics cable. This particular investigation will be 

advantageous to establish the optimized setup of fiber optics 

discussing various attenuation components. 
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