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Abstract—In this paper we have done comparative
analysis of free space optics and single mode fibre optical
channels system. Performance study is done for variable
ranges 1km, 50km and 100km for the FSO and SMF
channels. Single Mode Fiber and Free Space Optical
Channel is observed that maximum Q factor, minimum bit
error rate and signal power. FSO requires no licensing or
frequency synchronization. It also provides the
transmission of data with unlimited bandwidth. Results
expose the ability of improving the Q factor by using
these channels and the optimum effect concluded at (1km)
length of optical rang by using the FSO channdl i.e. the
quality factor and signal power were increased to reach
(1943 ) and (22.46dBm) respectively and MIN. BER is
zero.
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Fibre and Free Space optics (FSO).

l. INTRODUCTION
A fiber optic system consists of transmitting devibhat
an electrical signal converted into a light sigrsad,optical
fiber cable that carries the light, and at the inesreend
that accepts the light signal then converts it bats an
electrical signal [1]. Optical communications systecan
be divided into a two types are guided and urgplid
The guided optical communication systems currendy
in optical fibers and it generally used term foerh is
fiber-optic communication systems In the case of
unguided optical communication systems, the optical
beam emitted by the transmitter propagated through
space, equivalent to free-space optical commumwicati
(FSO) [2].
FSO is a latest technology in communication systes
uses light beam propagate from the transmitterutno
Free Space to transmit data and received at the eitle
of the two point communication system [3]. FSQi lof
sight technology that uses the invisible beamst ligh
supply the optical bandwidth connection that carséed
and receive up to 2.5Gbps of data, voice and video
communication [4]. It can be consider as an Optdaer
replacement particularly when the physical conoadti
are unfeasible due to several considerations.
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FSO can provide high speed point to point or pdint
multipoint communication which is difficult to
communicate using Radio over Fiber (ROF) technology
such as optical fiber [5]. It is implemented usidaser
device which can be mounted inside buildings oiceff
and basically consists of an optical transceivethvad
laser transmitter and receiver end to provide dulplex
capability [6].

In wireless communication, it has many drawbackshsu
as bandwidth regulations, high data and power ilgit
etc. Otherwise FSO has main advantages are naiiggn
requirements or tariffs for link operation, absenteadio
frequency radiation hazards, no need of road dgggsin
the case of optical fiber, large bandwidth whiclaldes
high data rates and low power consumption [7].

In fiber-optic communication, a single-mode optical
fiber (SMF) is an optical fiber deliberate to béght only
directly down the fiber the transverse mode. Thesdes
define the way the wave travels through spaceittiedut
the wave is distributed in to the space. Waves leare
the different frequencies in a same mode. Thikéscase

in single-mode fiber now it is defined that diffate
frequencies, but of the same mode, which meanghbgt
are distributed in space in the same way but tivegsgqus

a single ray of light [8].

Free Space Optics (FSO) communications meaning that
the transmission of modulate visible or infrarechrine
throughout the atmosphere to obtain optical
communications [9]. FSO is shown in Figure 1.
Demonstrates a typical free space optical linkheathan
through a conductor such as a wire or fiber andutjin a
waveguide of some sort. Another important attribote
FSO is that it is untouched by electromagnetic
interference and radio frequency interference amg t
other unwanted signal which increasingly rises adio
based communication systems. The application of FSO
systems are used in disaster recovery and for tempo
connectivity while cabled networks are creaturelalgsd.
Free space optical communication is only effectgd b
atmospheric distortion such as attenuation turlmdeand
scattering effects. FSO will become most secuocenke
free and high speed medium of data transmissiop [10
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Fig. 1: An Overview of Free Space Optics FSO System

Il. SYSTEM MODEL IN OPTISYSTEM
Transmission performance analysis of two different
channel in optical communication systems. In thaper
we have use OptiSystem software is developed by
optiwave to perform complex optical communication
simulation. The OptiSystem software is appropriatbe
used to model and simulate fiber optic system and f
space optic system FSO. It provides an undemandiag
interface which is common to many other electrical
engineering tools. The design was then improved by
expanding the optical transmitter and receiver with
specific two channel single mode fiber, free spautic.

The proposed block diagram to simulate transmission
system with FSO channel and SMF channel is shown in
figure 2. Consist of optical transmitted to generaptical
signals supplies input signal with 750 nm, 1350 @650

nm wavelength and input power of 10 dBm with a non-
return-zero pseudorandom binary sequence, divider
distributed power into the two channel, opticaleiger

has cutoff frequency is 0.75 Bit rate Hz and eysgrim
analyzer is used to study the output signal anatdig will

be processed as images and measuring the Q fB&S,
and received power.

#g

Fig.2: Optical Communication System

M. RESULT AND DISSECTION
In this paper, the performance analysis of an aptic
communication system with Free Space Optics (F$@) a
Single Mode Fiber (SMF) in weak atmospheric
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turbulence has been analyzed. Comparison is made in
terms of Q factor, BER and received optical power.
The design is then improved by expanding the obtica
transmitter and receiver with specific two chansielgle
mode fiber and free space optic. Consist of optical
transmitter to generate optical at 750 nm, 1350 1550
nm wavelengths and input power of 10dBm. Table 1
below shows the performance analysis of SMF at
different visibility or distance for different walengths
and table 2 shows the performance analysis of FEO a
different visibility or distance for different walengths.
Table1
Q Factor, Ber and Received Signal Power at Visibility
For Different Wavelengths of Shf.

Visibility 750 nm 1350 nm 1550 nm

Q factor 0 340.5 349

1Km Bit error rate 1 0 0

power(dbm) -100 1.12 1.127

Q factor 0 16.003 15.95

50 Km Bit error rate 1 6.02¢ 1.00€*
Power -100 -8.67 -8.67

Q factor 0 2.701 8.05

100 Km Bit error rate 1 0.00327| 4.0tk
Power(dbm) -100 -18.67 -18.67

Table 2

Q Factor, Ber and Received Signal Power at Visibility
For Different Wavelengths of Fso.

Visibility 750 nm 1350nm 1550nm
Q factor 2134 1996 1943
1Km Bit error rate 0 0 0
power(dbm) 28.77 23.66 22..46)
Q factor 78.94 93.55 102.94
50 Km Bit error rate 0 0 0
Power -11.51 -10.31 -11.5
Q factor 42 37.22 32.2
100 Km Bit error rate 0 1398 | 1.116*
Power(dbm) -11.22 -16.33 -17.53
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Fig.3: Q factor Vs wavelengths using two different
channel at 1 km
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Fig.4: Q factor Vswavelengths using two different
channel at 50 km
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Fig.5: Q factor Vs wavelengths using two different
channel at 100 km

The system performance can be evaluated in mang
such as by analyzing the BER and@tor. BER can b
said to be the ratio of the number of bit errortedid in
the receiver and the number of bits transmittetl eBiors
occur as the result of ingect decisions being made ir
receiver due to the presence of noise (unwantathis}
on a digital signal. Typically, as a quality fact@ is a
one of the important indicators to determine thécap
performance by which to characterize the t Fig. 3, fig.
4 and fig. 5 show Q factor Vs wavelengths using
different channels at 1 km, 50 km and 100
respectivelyAt a visibility 1km for FSO channQ factor
1943, received power 22.46 dBm and BER is zeroe
we have observed for SMF channel Q fr 349,
received power 1.127 dBm and BER is zt

At a visibility 50 km for FSO channd) factor 102.94
received power 11.5 dBm and BER is zero while weel
observed for SMF channel Q factor 15.97, receivgudas
power 8.67dBm and BER is 1.00e At a visibility 100
km for FSO channel Q factor 37.22, received po-
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16.33dBm and BER 1.39& For SMF channel Q factor
2.701, received power -18.67dBm and BER
0.00327.From all above result for SMF and FSO |
observed that FSO gives the better qualitytor in the
absence of pointing error at all the distance imgarison
to SMF.

V. CONCLUSION

In this research study two optic communication cleds
was the conclusion of the results obtained thrahghuse
of program optisystemsoftware and by reading obtain
from the tables and figure shapes. The above fabat
the ability rising each channel moving up along
optical path and also proved by seen from aboveltsg
that the channel FSO is give the best resultségucd
the value of minimum bit error rate and increaske
values of quality factor and received power w
compared with other channels SMF channel. Fron
above result for SMF and FSO it is observed thad
gives the better quality factor in the abseof pointing
error at all the distance in comparison to S
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