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Abstract-In order to realize high-speed, long distance communication the soliton transmission is one of the striking 

potential methods. Solitons are very narrow, high intensity steady optical wave pulses. Accordingly, numerical 

simulations have been realized successfully for the soliton pulse transmission over the long haul distance successfully. 

Simulations have been executed for the variation in the transmission length and bit rate. Design showed very good 

performance with BER of 10-138 to 10-14 and wide eye pattern. Soliton wave propagation is used   in amplifying fibers. 

Solitons are entity in integrable setting, outcomes of this paper may get relevance in the amplified transmission lines 

or in optical fiber laser.  
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I-INTRODUCTION 

In optics field soliton refers to a condition where light signal or pulse propagates during a nonlinear optical 

medium with no alteration in its shape and velocity. Optical solitons are pulse-like, spatially localized, nonlinear 

waves which approximately keep their shapes whilst propagating. Solitons is captivating entities, come up from 

a several nonlinear wave equations. Solitons existence of in nonlinear optical fibres was first forecasted by 

Tappert and Hasegawa in 1973 with its experimental confirmation in 1980.Commercial application solitons are 

developed with Nonlinear Schrodinger Equation (NLSE) and fiber-optic solitons. Optical Fiber solitons are light 

wave pulses that equalizes the fiber’s dispersion with its nonlinearity for instance to stabilize their shape[1-

4].Numerical modelling studied for the stable nonlinear transmission pulses with regularly dispersion managed 

structures where the average path dispersion could be either even normal, zero, or anomalous [5].Investigation 

for the  formation of stable soliton-like pulses in optical fibres with a periodic dispersion map, set up that added 

energy  needed to start on a pulse of given width as compared to the corresponding uniform fibre with identical 

path-average dispersion. [6-7].For the NLSE, found the soliton wave solution in their ground-breaking paper, 

followed by the concerning initial-value difficulty resolved and created the essentials of solitons in optical fibers 

with experimentation begin a few years later [8-11]. After it moved towards to actual-world settings to a certain 

extent idealized structure of the integrable NLSE, one has to agree with the blow of power loss on solitons. This 

matter treated by perturbation schemes through numerous instigators [12–18].Accordingly, so many 

investigations has been performed by the researchers but they lack on certain performance.  

In this sight it is necessary to design and investigate for the soliton wave propagation. This manuscript 

is divided into four segments. It begin with introduction followed by the presentation of the proposed design 

next fragment is the results and discussion part subsequently the conclusion section. 

 
II-THE PROPOSED DESIGN PRESENTATION 
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Fig.1: Proposed scheme 
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The proposed design for the performance investigation is show in the Fig.1.The design consists of the data 

source signal wave that is passed through the pattern generator .It converts it into non return to zero format. The 

soliton pulses are generated and passed through the external modulator .The modulator combined with non 

return to zero format signal and soliton wave signal. The Soliton pulses stabilize consequence of self phase 

modulation and group velocity dispersion. in turn for this steadiness to happen, the soliton wave  pulses must 

not only have a precise profile as well have to have  a exact energy. Now, the modulated light wave signals are 

allowed to go through the optical fibre. The optical fibre link comprised of the optical fibre span with loss of 

0.2dB/km and dispersion 1.568ps/nm/km accompanied by the Erbium doped fibre amplifier (EDFA). Further 

light wave signal s passed through the optical detector followed by the scope and bit error rate (BER) block to 

see the error in received bits. The scope device is used to observe the output pattern. 

III- RESULTS AND DISCUSSION 

Contemporary high capacity communication networks based upon optical fiber technology are now a day’s turn 

out to be a vital part of society. For that study of soliton wave propagator is essential. Accordingly, numerical 

simulaions for the design has been done and shown in the Fig.2 to Fig.4. 

 

Fig.2  Soliton of (a) 1st  order  (b) 3rd order 

Figure 2 illustrates the soliton wave generation for the order one and soliton wave for the order three. It depicts 

that higher the order of soliton higher will be the power of the soliton wave signal.basic soliton are pulses which 

do not alter their form through the propagation.Simulations are illustrated for the length of fibre (Lamp) and bit 

rate vs resulting bit error rate parameter. The bit rate variation is taken from 2.5Gbps to 10Gbps for that 

variation in the fibre length and resulting bit error rate is shown in the Figure3 (a).It shows optimum BER as 10
-

138
. Figure3 (b) shows the pulse width performance for the designed soliton wave propagation scheme. 

 

  

Fig. 3.  (a)Bit rate vs length of fiber(Lamp) vs BER (b) Pulse width (FWHM) vs. distance 
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Fig.4. (a) Bit rate vs BER   (b) Eye pattern 

Figure 4(a) illustrates numerical simulations for the bit rate vs resulting bit error rate variation. The bit rate is 

varied from 2.5Gbps to 10Gbps and resulting BER pattern is plotted. It showed BER for 10-14 and optimum 

performance for the design and Fig.4(b) depict the resulting eue pattern  on the output side. The eye patterns are 

very much clear and widely opened. That indicates very good design performance of the proposed design. 

IV-CONCLUSIONS 

Performance investigation for the optical design using soliton wave communication has been successfully 

analyzed. The design is investigated for the variation in the bit rate and transmission length. It showed good 

BER performance 10
-14

 and wide eye pattern diagram.The significant pro of soliton pulses in fiber optic 

communication is that they diminish the outcome of attenuation wing to chromatic dispersion totally and 

extremely unaffected to dispersion of fiber. So it let the transmission at high speed of some tens of Gbps. 
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