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Abstract: - In this research paper, a dispersion compensation 

technique for better communication i.e. DCF is proposed with 

two different input codes. Different schemes of DCF like Pre-

compensation, Post-compensation, mix compensation of DCF 

with FCC and PN sequence of input codes are introduced. The 

simulations have been analyzed by using OptiSystem 7.0 

simulator. The results of these dispersion compensation methods 

are compared in terms of different parameters like Q-factor, 

BER, Eye height and threshold value which were investigated at 

the receiver end. In this paper we have concluded that Mix 

compensation is a better technique with our generated FCC 

codes. 
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I. INTRODUCTION 

ispersion is the phenomenon which causes broadening of 

the transmitted light pulses as they travel along the 

communication channel. In this phenomenon it is observed 

that each pulse broadens and overlaps with its corresponding 

nearby pulse and ultimately became impossible to 

differentiate at the receiver part and the concept is known as 

inter symbol interference (ISI). Dispersion is a big drawback 

of optical communication. It is a phenomenon in which phase 

velocity of a wave depends on its frequency. [3, 5]  Dispersion 

is defined as pulse spreading in an optical fiber. As a pulse of 

light propagates through a fiber, elements such as numerical 

aperture, core diameter, refractive index profile, wavelength, 

and laser line width cause the pulse to broaden. Dispersion 

increases along the fiber length. 

Of  particular  interests  are  the  pre-,  post- and  symmetrical  

compensation  techniques  where  each  link  is  made  of  

spans  where  the  DCF  is  located  before,  after the SMF or 

symmetrically across the SMF. A DCF module should have 

low insertion  loss,  low  polarization  mode  dispersion  and  

low  optical  nonlinearity.  In  addition  to  these  

characteristics,  DCF  should  have  large  chromatic  

dispersion  coefficient  to  minimize  the  size  of  a  DCF  

module  since  DCF  modules  are  generally  mounted  in  a  

rack  in  a  terminal  office.  However,  there  are  design  

tradeoffs  among  chromatic  dispersion,  effective  area  and  

bending  loss.  Large  chromatic dispersion coefficient gives 

small effective area and large bending loss.   

Optical fiber’s structure includes the core, cladding and jacket 

in which the internal reflection method is used. Light 

encounters factors such as weakness, destruction and changes 

while passing the fiber. In this research paper we deal with the 

simulation of the dispersion compensation in fiber with 

different compensation techniques [4].  

In this research we will focus on different methods of 

dispersion compensation with two codes i.e. FCC (Flexible 

cross correlation) and m sequence (pseudo random sequence) 

with their different parameters i.e. BER, Fiber length, 

wavelength, Quality factor, Threshold, Power using optiwave 

system design tool. Due to this codes we will be eliminated 

dispersion as much as possible with different compensation 

technique and make system close to zero Dispersion. 

II. DISPERSION COMPENSATION TECHNIQUES 

The dispersion compensation is the most important feature to 

remove the spreading of light pulse in optical fiber 

communication system. 

The most frequently used techniques for dispersion 

compensation are as follows. 

2.1 Dispersion Compensating Fibers: 

The idea of using dispersion compensating fibers (DCF) was 

very old because the components of DCF are more stable, 

they did not affect by temperature easily and they have wide 

bandwidth also. Because of these advantages 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 can come close 

to zero [5]. 

According to the relative positions of DCF and single mode 

fiber the three dispersion compensation schemes (pre-DCF, 

post-DCF and mix-DCF) are proposed. DCF-pre dispersion 

compensation is achieved by placing the DCF before the 

standard SMF. DCF- post dispersion compensation is 

achieved by placing DCF after the standard SMF. Mix-DCF 

dispersion compensation scheme consists of both pre-DCF 

and post-DCF dispersion compensation. 
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2.2 FCC (Flexible Cross Correlation) Code 

In a communication system, each user transmits an assigned 

code whenever a bit of “1” is to be transmitted and does not 

transmit anything whenever a bit of “0” is to be transmitted. 

In any type of communication the most important 

consideration is the code design; improperly code designed 

and higher number of simultaneous users can be badly 

degraded the system performance due to existing of Multi 

User Interference (MUI) .The proposed coding systems 

utilizing FCC code has been analyzed with the presence of 

different noises.  It has been assumed that the in phase cross-

correlation value can be flexible which ensures that each 

codeword can be easily distinguished from every other 

address sequence. The code is optimum in the sense that the 

code length is shorter for a given in phase cross-correlation 

function. The FCC code can be constructed with simple Tri 

diagonal matrix property, given any number of users and 

weights.  

It can be seen that the length N is minimum under the 

assumed conditions. Table 3.1 shows the FCC code for a 

given number of users K=4, weight W=3 and flexible cross 

correlation  λmax ≤1. [6, 7, 8] 

K1 1 1 0 0 

K2 1 1 1 0 

K3 0 1 1 1 

K4 0 0 1 1 

 
Table 1: Generation of FCC Codes 

2.3 Description of PN Sequences 
 
A Pseudo random Noise Sequence is a binary sequence which 

however deterministically generated by a circuit or an 

algorithm appears to be statistically random like in the case of 

a fair coin flipping. 

Traditional definition: In 1967, Golomb gave the following 

three properties: 

P1 Relative frequencies of 0s and 1s are each ½. 

P2 Run lengths are as expected in a coin flipping, i.e.,  

               1=2
n
 of all the runs would be of length n. 

P3 If the sequence is shifted by any non zero numbers  

               of bits, then the relative hamming distance     

               between the two sequences would be half. 

(P1 is known as Balance and P2 is known as Run) Any 

sequence which follow the above three properties within 

extremely small discrepancies can be called PN sequence. [2] 

 

III. SIMULATION SETUP AND DESIGN 

CONSIDERATION 

In this research paper we have taken a binary source of user 

defined bit sequence generator in which we have given our 

generated codes FCC code with a NRZ pulse generator and 

the optical source used is a CW Laser. Light is used as the 

carrier signal and modulated using the Mach Zehnder 

modulator. The signal is pre amplified using EDFA optical 

amplifier as the signal has a wavelength of 1550 nm and there 

is no inline amplification is used.  

The simulation setups for Pre, Post and Mix Compensation 

scheme with FCC codes are shown below in fig. 3.1, 3.2 and 

3.3. In this paper we have not given the setup for PN sequence 

because they are the already generated sequences. In this we 

have used -10dB power of CW laser light source. 

 
 

Fig: 3.1 Pre Compensation with FCC sequence [3] 

 

 

Fig: 3.2 Post Compensation with FCC codes [3] 

 

 

Fig: 3.3 Mix compensation with FCC codes [3] 

IV. RESULTS 

We have simulated all the three schemes for both the input 

sequences i.e. PN sequence and FCC codes. We have shown 

here only the FCC codes simulations. In these schemes we 
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have found that for compensation of dispersion DCF are the 

best technique but Mix Compensation of DCF are better than 

from two other DCF schemes. [6] 

We are showing here the BER diagram and Eye diagram of 

Pre, Post and Mix compensation schemes with FCC codes. In 

these simulations we have found that Q factor of Mix DCF for 

FCC codes is the highest from all the schemes. 

 
 

Fig: 4.1 BER Pattern of Pre Compensation with FCC codes 

 

 
 

Fig: 4.2 Eye diagram of Post Compensation with FCC sequence 
 

 

Fig: 4.3 Eye Diagram of Mix Compensation with FCC sequence 

The comparison between all the three DCF schemes are 

shown in the following table. This table describes that Mix 

DCF is better dispersion compensation technique for better 

communication in optical. Because it gives maximum value of 

Q-factor when FCC codes are given as input codes to the 

setup. 

 

 Q-factor Eye Height Threshold 

Pre 

Compensation 

37.9642 9.28989e-005 4.89409e-005 

Post 

Compensation 

41.4182 9.35759e-005 4.56838e-005 

Mix 

Compensation 

47.5107 0.000118782 6.15349e-005 

 

Table 2: Different parameters of DCF with FCC 

 

V. CONCLUSION 

Hence, from all the observations and by studying all the 

parameters we can say that Mix DCF dispersion compensation 

technique is a better technique from Pre and Post DCF 

technique. And it becomes best when we give input bit 

sequence as our generated FCC codes. From all the 

parameters we can prove that this technique is best in the field 

of Optical Communication for better transmission and 

reception of signal without any dispersion loss. From this 

technique we can achieve the dispersion close to zero value. 
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