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Abstract: In Fiber-Optics communication network pulse 

broadening due to chromatic dispersion becomes an 

important factor for signal quality degradation. This paper 

review of the chromatic dispersion compensation in optical 

fiber communication system. In optical communication 

system to compensate dispersion Fiber Bragg grating 

(FBG) is one amongst the applicable and necessary 

components. During this the appliance of chirped FBG was 

studied as a dispersion compensator in optical 

communication systems. This paper studied the various 

types of simulation in optical fiber communication system. 

The reviews of the analysis based on the chromatic 

dispersion are studied in the paper. There are three widely 

used dispersion compensation techniques i.e. Fiber Bragg 

Grating (FBG), EDFA and Dispersion Compensation Fiber 

(DCF). A fiber brag grating (FBG) is one of the most 

important and applicable component in an optical 

communication system. The use of chirped FBG has been 

studied as a dispersion compensator in an optical 

communication system. Besides this we also analyze how 

dispersion is compensated in WDM system using different 

techniques like FBG, DCF, and Digital Filters. The rapid 

growth in demand for high-capacity telecommunication 

links, and the speed limitation of single-wavelength links, 

has resulted in an extraordinary increase in the use of 

WDM in advanced light wave networks. 

Keywords: (DCF) Dispersion Compensating Fiber, 

(OPC),EDFA,(FBG)Fiber Bragg Grating. 

 

 
I. LITERATURE SURVEY 

In order to improve the overall system performance and 

reduced as much as possible the transmission performance 

affected by dispersion, several dispersion compensation 

techniques were proposed. Among the various techniques 

proposed in literature, the techniques that appear to hold 

immediate promise for dispersion compensation can be 

broadly classified as: Dispersion compensating fibers (DCF), 

Fiber Bragg grating (FBG) and High order mode (HOM) 

fiber. The idea of using dispersion compensating fibers 

(DCF) was proposed in 1980. As the components of DCF are 

more stable, not easily affected by temperature, wide 

bandwidth, DCF has become a most suitable method for 

dispersion compensation. There is a positive second order 

and third order dispersion in single mode fiber, while the 

DCF dispersion value is negative. So by inserting a DCF the 

average dispersion is close to zero. Different Compensation 

Techniques to compensate Chromatic Dispersion in Fiber 

Optics” that dispersion compensation is most challenging as 

well as important aspect to maintain signal to noise ratio in 

an optical communication. He discussed that Dispersion  

 

Compensation Fiber (DCF) is a reliable technology but it 

also gives high insertion loss as well as introduce some 

nonlinear distortion when there is high input power. Other 

dispersion techniques such as electronics dispersion 

Compensation (EDC), Fiber Bragg Grating (FBG) and 

Digital Filters are discussed by him. Dispersion 

Compensation is necessary to reduce losses and coast of the 

system and can be done through two different methods i.e. 

DCF and FBG [08-12]. 

 

II. TYPES OF DISPERSION 

Dispersion is defined as spreading of pulse in an optical 

fiber. As a pulse of light travel through a fiber, elements such 

as numerical aperture (NA), core diameter, refractive index 

profile, wavelength (ƛ), and laser line width cause the pulse 

to broaden and one more thing about dispersion is that it 

increases along the fiber length [5] 

 

2.1 Polarization Mode Dispersion 

Polarization Mode Dispersion (PMD) occurs due to 

birefringence along the length of the fiber that causes 

different polarization modes to travel at different speeds 

which will lead to rotation of polarization orientation along 

the fiber [2]. 

 

2.2 Modal Dispersion 

Modal dispersion is defined as pulse spreading caused by the 

time delay between lower-order modes and higher-order 

modes. Modal dispersion is problematic in multimode fiber, 

causing bandwidth limitation. 

 

2.3 Chromatic Dispersion 

Chromatic Dispersion (CD) is pulse spreading due to the fact 

that different wavelengths of light propagate at slightly 

different velocities through the fiber because the index of 

refraction of glass fiber is a wavelength-dependent quantity; 

different wavelengths propagate at different velocities. 

Chromatic dispersion consists of two parts: material 

dispersion and waveguide dispersion [5]. 

 

2.3.1 Material Dispersion 

It is due to the wavelength dependency on the index of 

refraction of glass i.e. refractive index of the core varies as a 

function of wavelength. 

 

III. DISPERSION COMPENSATION TECHNIQUES 

Dispersion compensation is the most important feature 

required in optical fiber communication system. The most 

commonly used techniques for dispersion compensation are 

as follows: 
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3.1 Electronic dispersion compensation(EDC) 

Electronic equalization technique is used, here chromatic 

dispersion gets translated into nonlinear distortions after 

optical to electrical conversion. It is due to concept of 

nonlinear cancellation and nonlinear channel modeling. For 

this mainly feed forward equalizer(FFE) and decision 

feedback equalizer(DFE) structures are used. EDC slows 

down the speed of communication as it slows down the 

digital to analog conversion. 

 

3.2 Fiber brag grating(FBG) 

FBG has recently found a practical application in 

compensation of dispersion broadening in long haul 

communication using chirped fiber grating(CFG). CFG is a 

small fiber passive device with low insertion loss that is 

compatible with the transmission system and CFG’s 

dispersion is easily adjustable. For optimum results, CFG 

should be located in-line through the architecture for using 

FBG is complex. 

 

3.3 Dispersion compensating fiber 

The process of inserting a loop of fiber into the link having a 

dispersion characteristic that negates the accumulated 

dispersion of the transmission fiber is called dispersion 

compensation and the fiber loop used is known as dispersion 

compensating fiber(DCF). Hence DCF is a loop of fiber 

having negative dispersion equal to the dispersion of the 

transmitting fiber. 

 

IV. CONCLUSIONS 

In this paper it is concluded that during data transmission 

through optical fiber there are various types of dispersion 

occurred for example model, chromatic and polarization 

dispersion. As we know these dispersion are not beneficial 

for our transmission so we have to remove these so that 

communication between transmitter and receiver side would 

be successful so that there are some technique which we have 

to use to compensate the dispersion and some of technique 

are as DCF,FBG and EDC. There are various parameters 

which we have to analyze during our research work.  
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