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Abstract:- Earlier free space optics has received a good deal 

of notice of each  within the military and civilian data society 

because of  its  doubtless high capability, fast readying, 

likelihood and high security from deception and ECM. Big 

issue is that severe climate will have a damaging impact on 

the performances, which can end in associate degree 

inadequate accessibility. On this basis report contains a 

practicable study for associate degree all-optical freespace 

link with multiple combining meant for short-range light 

weight communication (200-500 m).  Multiple tests are 

performed to judge the link style and channel amplitude 

gain. Laboratory tests were created to analyze accessibility 

and error performance below the influence of various 

atmospheric     conditions.  Sub stratosphere  result  because 

of  turbulence  connected  effects  are  studied  thoroughly. 

The foremost vital a part of the link style clad to be the 

receiver optics and several other style solutions were 

explored. The most benefit of alloptical style, compared to 

commercially offered electro optical fso- systems is that the 

low price and want no license. 

 

Keywords:- multiple tx/rx fso; bit error rate (ber); edfa (erbium 

Doped Fiber Amplifiers); dtv(digital television). 

 

I. INTRODUCTION 

 

In FSO the field of view deals with alignment tolerances 

calculations. In this the experiment done with one or two receiver 

and transmitter. This show the beam divergence and diversity of 

transmitter and receiver end.  If the transmitter divergence is 

small, then there is small tolerance of transmitter. Financially  

accessible  FSO   instrumentality tends to control in 2 frequency 

band; 780-900 nm and 1500-1600 nm. It is renowned that FSO 
systems area unit sensitive to poor weather, e.g. fog. Thus,   the 

key supply of thought of FSO systems of these days is that the 

convenience. 

  

Abundant observation has been reward to however 

presentations of FSO systems are often improved to extend the 
fade margin so as to appreciate extensive hop lengths.  Makers  

have  addressed this victimization various of the various high 

technologies, comparable to multi-beam arrangement, dear 

optical build up by suggests that of EDFA’s (Erbium Doped 

Fiber Amplifiers) etc. of these technologies have one issue in 

common – they're terribly expensive. In most-optical system 

could also be considered a “cut within the fiber” as shown in 

Figure 1. The optical signal from the optical maser is guided by 

associate degree fiber to joining optics. Ray, having passed the air 

hop, is then targeted directly on the core of associate degree fiber 

by victimization appropriate receiver optic and also the optical 

signal reproduces down of fiber to the detector. 

 

In that way, the propagation through the air is achieved while 

not more expensive electro-optical or further amplifications 

circuit. So, optics  replaces the FSO units just like the one in 

Figure1. The all-optical technology has the subsequent 

advantages: 

 

 It is a strong inexpensive technology since non further 

natural philosophy for electro-optical transformation is 

needed. 

 It hold up the most-remote principle;  wherever the main a 

part of the transceivers is found in conjunction with 

alternative natural philosophy in one main unit, see Figure 1. 

 The simplicity and low weight of the system implies quick 

installations. 

 
Fig 1:- Optical Fiber System 

 

II. SYSTEM MODEL 

 

Optical fiber is transparent fiber and flexible also. This is 

either a glass fiber or plastic fiber. It functions as light pipe use to 

transmit light between both ends of optical fiber. It uses for data 

transmission because of its nature is dielectric and its capacity is 

carry large information. There are many advantage of optical 

fiber but also some drawback like loss of light maximum 

limitations of bandwidth. [6]. and optical fiber has very high cost.   

 

Far from radio and microwave systems, FSO is associate 

optical technology and no want spectra licensing or frequency 

coordination with alternative users is needed, interference from 

alternative systems or instrumentation isn't a priority, and also the 
point-to-point optical device signal is extraordinarily troublesome 

to intercept, and so secure. In formation rates adore glass fiber  

transmission will be carried by (FSO) systems with terribly low 
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error rates,  whereas  the  extraordinarily slender ray of light 

widths make 2 sure that there's  nearly  no  sensible  limit to the 

quantity of separate FSO links which will be put. 

 

  In an exceedingly given location. Free  space  Optics 

(FSO) systems provide a versatile  networking  resolution that 

transport on the priority of broadband. Solely free space optics 

provides the essential fusion of qualities needed to bring the 
traffic to the glass fibre backbone – nearly unlimited information 

measure, low cost, ease and speed of preparation. Free from 

licensing and ruling interprets into ease, rate and low price of 

preparation. Since FSO optical wireless transceivers will transmit 

and receive through windows, it's potential to mount Free Space 

Optics systems in structure, reducing the requirement to contend 

for roof space,  merely  wiring and cabling, and  allowing  the 

instrumentation to work very favorable  surroundings. the sole 

essential at no cost  space  Optics is line of sight between the ends 

of the link.   

 

No tariffs are required for its uses. It has low power 

consumption also. Cannot be intercepted easily and it is not 

possible to interpret with spectrum analyzers. 

 

III. DIFFERENT TYPES OF LINEAR COMBINING 

 

A. Equal-Gain Combining:  

Maximal ratio combining approach associate correct 

estimate of the channel volume gain, that increase the receiver 

quality. Another approach is to weight all the signals equally 

once coherent detection, that removes the section distortion the 

coherently observe signals from the L branches area unit merely 
accessorial and applied to the choice device, because the receiver 

doesn't need to estimate the amplitude weakening. 

 

B. Selective Combining:  

In this scheme, the receiver monitors the 

SNR measurement of every diversity channel and chooses the 

one with the most SNR values for detection. Compared with the 

preceding two schemes, selective diversity is much easier to 

implement instead of much more performance degradation, 

especially located in different base stations, which would make 

it difficult to use maximal ratio combining and equal gain 
combining. 

 

C. Maximal Ratio combining:  

This combining technique the receiver is ready to right 

estimate the amplitude weakening and carrier section distortion 

for each every diversity channel .Due to complicated channel 

gains, the receiver coherently demodulates the received signal 

from every branch .The section distortion is removed from the L 

branch by multiplying the signal component with complex term. 

Signal is weighted by the corresponding amplitude gain .The 

weighted received signals from all the L branches area unit then 

summed along and applied to the choice device. Maximal ratio 
combining achieves the best performance. 

 

 

D. Antenna diversity:  

This diversity techniques are a unit primarily used at the 
next bottom stations because of less constraint on each antenna 

space and power. Additionally, it's additional economical to 

feature additional advanced instrumentation to the bottom 

stations instead of at the remote unit. To extend the standard of 

the transmission and scale back multipath attenuation at the 

remote unit, it might be sensible if space diversity conjointly 

may be used at the remote units. In 1998, S. M. Altamonte 

revealed entitled “A straight forward transmit diversity 

technique for wireless communications”. Paper showed that it 

had been doable to come up with identical diversity order 

historically obtained with SIMO system with a Multiple-Input 

Single-Output. 
 

IV. DIVERSITY AND COMBINING TECHNIQUES 

OF SYSTEM 

 

System has been characterized by it responds to signal. In 

general, a system has one and a lot of input signals and one or a 

lot of output signals. Therefore, one natural characterization of 

system is by what number inputs and outputs they have: 

 

1. SISO   (Single     Input,     Single  Output)   

2. SIMO   (Single      Input,      Multiple  Outputs   
3. MISO  (Multiple    Inputs,     Single             Output)   

  

Multiple Inputs, Multiple Outputs is usually helpful to 

interrupt up a system into smaller items for analysis. So, we are 

able to regard a SIMO system as multiple SISO systems (one for 

every output), and equally for a MIMO system. By far, the best 

quantity of labor in system analysis is the assistance of SISO 

systems, though several elements within SISO systems have 

multiple inputs like adders. 

 

 
Fig 2:- Diversity and Combining Techniques of System 

 

A. SISO: Single Input & Single Output SISO is an kind for 
single-input and single-output system.  A Single Input Single 

Output could be kind of antenna technology for wireless 

communications during which one antenna at each the 

transmitter receiver.   
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B. SIMO:   Single Input Multiple Output SIMO could be a sort 

of sensible antenna technology for wireless communications 
during which one antenna at the transmitter and multiple 

antennas square measure for used at the destination. associate 

early sort of SIMO, referred   as diversity reception, has been 

employed by military, commercial, amateur, 3 and shortwave 

radio operators at frequencies below thirty MHz for long time.  

  

C. MISO: Multiple Input Single Outputs This could be a good 

antenna technology that uses many transmitters and one receiver 

on a wireless device to extend the distance of transmitted signal. 

This technology will be applied in areas reminiscent signal of 

Digital tv (DTV) , Wireless native space Networks (WLANs), 

Metropolitan space Networks (MANs), and mobile 
communication. Implementation of MISO would come with 

multiple antennas at the supply, or transmitter, and also the 

destination, or receiver, has just one antenna the antennas are 

combined  to attenuate  errors and optimize information speed. 

 

D.  MIMO (multiple-input and multiple-output):  

 

 

 
Fig 3:- SISO to advanced MIMO system 

 

This technique has been used for increasing wireless 

information measure by spatial antenna diversity; This MIMO is 

incorporated into IEEE 802.11n specifications for wireless 

computer network and 802.16 specifications for broadband 

wireless access (BWA), WiMAX. When signals travel from 

transmitter to receiver in  an internal space, they propagate with 

multiple ways. The signal parts traveling a right away path on a 

line of sight (LOS) arrive initial and strongest. People who travel 

the smallest amount direct ways, having mirrored off walls, 

floors, ceiling, potted plants, people, and  alternative 
obstructions, not solely arrive last, however additionally suffer 

the best attenuation because of absorption, diffusion, and  

alternative  causative  factors. MIMO technology has employ 

multiple numerous transmit antennas to truly encourage the 

signals to traverse multiple ways and multiple receive antennas 

to extract data from the signals that do. The algorithms of 

MIMO within the receive device correlate and recombine the 

signals, realizing diversity gain, i.e., a rise in signal strength, 

within the method. This technology doubles the spectral  

potency. The 802.11n MIMO technology, as an instance, is 

anticipated to yield a theoretical most sign rate of 108 Mbps, 
compared to the fifty four Mbps yielded by the sooner 802.11g 

technology. In this fig MIMO we will see, In MIMO systems, a 

transmitter has send multiple streams by multiple transmit 
antennas. The transmit streams bear a matrix channel that 

consists of multiple ways between multiple transmit antennas at 

the transmitter and multiple receive antennas at the receiver end. 

Thus, the receiver gets the received signal by the multiple 

receive antennas and decodes the received signal vectors into the 

first data.  

 
Fig 4:- SISO to advanced MIMO system 

 

V. CONCLUSION 

 

We try to work on Performance analysis for optical 

wireless circuit with multiple transmitters & multiple receivers 

over a robust atmospherical turbulence channels. Receiver has 

been consisted of direct detection receiver with equal gain 

combining technique; but for better performance we have to 

maximum ratio combination technique. We try to analysis to 

find out the expression of the signal detector currents in presence 

of part turbulence for the MIMO FSO system has considering all 

the parameters which are efficiently practical to the system. 
Signal to noise magnitude relation (SNR) and also the 

unconditional BER were evaluated numerically for various 

system parameters. The degradation in system performance 

thanks to the channel effects and improvement in receiver 

sensitivity were determined numerically. And then we try to plot 

in graph and determine the performance for different turbulence 

conditions. An Optimum system parameters were determined for 

a given system BER and amplitude performance, and we assume 

BER 10-7. 
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