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I. INTRODUCTION 

 
The optical communication comes into existence for 
the transmission of information from one place to 
another in the light form through fibers. Due to their 
ultrahigh bandwidth and low attenuation, optical 
fibers have been widely deployed for wide area 
networks and metro area networks. To some extent, 
multimode fibers were also deployed in office 
buildings for local area networks. Even though 
optical fibers are ideal media for high-speed 
communication systems and networks, the 
deployment cost was considered prohibitive in the 
access area, and copper wires still dominate in the 
current market place. However emerging multimedia 
applications have created such large bandwidth 
demands that copper wire technologies have 
reached their bandwidth limits and optical fibers 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
allowance for the long distance transmission with 
limited number of optical line amplifier or repeater 
and last its inherently high data carrying capacity. 
These optical fibers are laid down across road or run 
alongside each other for long distance coverage. 
Even then these fibers have no effect of crosstalk, in 
contrast to the electrical transmission lines [1]. 
 
Figure 1 shows the basic optical communication 
system consist of source which provides the data in 
the form of electrical signals to the transmitter, this 
transmitter further give the signal to the optical 
transmitter which converts the electrical signal in the 
light form. After that this light is travelled through 
the optical fiber cables which are made up of plastic 
or glass. The exceptional benefit of using optical 
fiber is its exceptionally low loss transmission 
property. 

Abstract 

Fibers to the Home networks have always been the ultimate solution of the future proof, broadband 
access network. In the past, the major obstacle of implementing FTTH has been cost, coupled with the 
lack of symmetrical, bandwidth intensive applications. In recent years, however there have been several 
technological, commercial and regulatory developments that brighten the outlook on FTTH. The most 
challenging part of current internet development is the access network as the part of global 
communication infrastructure. As bandwidth demands for multimedia applications increases 
continuously, user requires broadband and flexible access with higher bandwidth and low cost. To 
provide the service to the number of users amplifier is used named by the Optical Amplifier 
Semiconductor model, which will amplify the signal to reduce the signal distortion. The simulation 
analysis is occurred in this work with the 1.25 Gbps and 2Gbsp data rate of the speed of information 
data. As the BER is the very common factor in the transition of the analog and digital signal. The area 
for the service providing is trying to increase to provide the service to the maximum number of users. 
There is the variation in the data rates and the parameters of the BPON with the variations in the 
sample formats for the FTTH. After the analysis, it is concluded that the FTTH transition service is much 
better than the transmission technique of the CATV. As in this try to increase the bandwidth and 
minimize the BER by varying optical distance and users bit sequence in BPON network, there are 
drastic variations in power budget of BPON. So this work is emphasized to address certain issues 
related to the BPON and compare it with the CATV. 
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Figure  1: Block Diagram of optical communication 

System [1] 
 
The cables containing bundles of thousands of fibers 
that are routed through underground pipes and 
buildings, multiple kids of amplifiers and an optical 
receiver to recover the signal in electrical form. The 
information source contains the digital information 
generated by the source as telephone system, 
computers and cable television companies. The most 
commonly used optical transmitters as light emitting 
diodes (LEDs) and laser diodes are semiconductor 
devices which produces the incoherent light and the 
coherent light respectively. Light emitting diodes are 
most commonly made from Indium gallium arsenide 
phosphide (InGaAsP) or gallium arsenide (GaAs) [2]. 
But today, LEDs largely superseded by VCSEL 
(Vertical Cavity Surface Emitting Laser) a device, 
which provides better speed, power and spectral 
properties, at the same cost. Common VCSEL devices 
couple well to multimode fiber. An Optical 
modulator such as Mach-Zehnder interferometer, 
operated continues wave and the light is operated by 
an external device for the high data rates or very 
long-distance links. Coherent modulation can be 
used to vary the phase of the light in addition to the 
amplitude, enabling the use of QPSK, QAM, and 
OFDM for very high bandwidth efficiency. The 
photodetector is typically a semiconductor based 
photodiodes which produce the signal in the electric 
form after decoding. The optical communication 
transmission medium is optical fiber and receiver 

section consist of an optical detector which perform 
demodulation of optical carrier [3]. Photodiodes (p-i-
n, p-n, Avalanche) can be used whereas in some 
cases Phototransistors and Photoconductors can also 
be used. The optical carrier can be modulated using 
either an analog or digital information signal. In 
analog modulation the light intensity is varied in 
continuous manner whereas in digital the changes in 
the light are in discrete form. Basically discrete form 
is preferred because analog modulation is not much 
efficient as discrete modulation for the optical 
communication system [4]. Moreover , the degree of 
linearity reduce for higher modulating frequencies in 
analog modulation based optical communication 
system due to which its usage is limited up to smaller 
distance and lower bandwidth. In typical digital 
optical fiber link communication system, the input 
digital signal from the information 
source is suitably encoded for optical transmission. 
The LASER reduces the carrier to noise ratio (CNR) 
and the signal is received by the APD after this is 
received by the front end amplifier and equalizer. 
Boosting of the power is done by optical amplifiers 
[5]. Finally signal is encoded to obtain the original 
information signal. Due to the high capacity ratio in 
optical communication network, high bit 
transmission become the necessary requirement for 
the good communication. 2.5Gb/s and 10 GB/s 
channels are mostly used for optical network [4]. 
Traditionally companies use coaxial cables to provide 
service for homes and businesses. But the new 
technology uses the fiber optic networks. Both fiber 
optics and coaxial cables can provide homes and 
businesses with internet, TV and phone service. 
Fibers optics are the future proof technology as the 
advantages over the copper cable and the 
technology can easily evolve. 
 

II.RELATED WORK 
 
This section will provide the brief description and 
highlights the contribution, remarks and factors of 
the work done by the researchers. Many attempts 
have been made in the past to achieve the maximum 
transfer rate 
  
Hai-Han Lu et.al (2004), presented a comprehensive 
cost modeling of fiber-to-the-home passive optical 
network solutions, which includes outside plant, head 
end, and premises equipment and labor, reveals the 
potential of 4%–5% savings per subscriber ($100–
$140) for networks with enhanced reach-and-split 
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ratio compared with equipment available today. In 
this examined the cost structure for current FTTH 
equipment in a typical Tier 1 metropolitan area and 
compared that with a situation in which advanced 
technologies are used to increase either the reach or 
split ratio of FTTH equipment. On a comparative 
basis, it was found that the enhanced technologies 
can allow 4%–5% savings overall compared with 
current technologies due largely to the increased 
sharing of equipment [1]. Roberto Sabella et.al 
[1996], anticipated that more than 75 Mb/s per 
subscriber was required for the convergence service 
such as triple-play service (TPS). Among several types 
of high-speed an access network technology, 
wavelength-division-multiplexing passive optical 
network (WDM-PON) was the most favorable for the 
required bandwidth in the near future. Furthermore, 
WDM technologies, such as a thermal arrayed-
waveguide grating (AWG) and low-cost light source, 
have matured enough to be applied in the access 
network. In this paper, the authors proposed and 
implement a WDM-PON system as a platform for 
TPS. The system employs an amplified spontaneous 
emission (ASE)-injected Fabry–Pérot laser diode 
scheme. It has 32 channels of 125 Mb/s and adopts 
Ethernet as Layer 2. Multicast and virtual local area 
network features are used for the integration of 
services such as Internet protocol high-definition 
broadcast, voice-over Internet protocol, video on 
demand, and video telephone. The services were 
demonstrated using the WDM-PON system [3]. 
 
 M.Rhode et.al [2004], analyzed the Home 
Gateway(HG), or called residential gateway(RG), was 
a device that connects an access network, WAN(Wide 
Area Network), to a home network(private network, 
generally). FTTH (Fiber To The Home) based HG was 
an HG with FTTH network as an access network 
interface. In this paper, they proposed an 
implementation of FTTH based HG, specially EPON 
(Ethernet Passive Optical Network) based HG. With 
the FTTH access network interface, the proposed HG 
can provide service bandwidth of 100Mbps to 1Gbps 
to each subscriber. The network bandwidth was 
enough to provide various home network services 
for each one. We propose the novel home gateway’s 
architecture to provide various services efficiently 
and show its implementation [8]. Mark D. Vaughn 
[2004] represents the calculation of the optical power 
budget and power margin for designing a 
conventional passive optical network (PON)-based 
Fiber-To-the-Home (FTTH) and Intelligent Fiber-To-

the-Home (i-FTTH) with different link length of drop 
fiber and optical power splitting ratio of 1xN passive 
optical splitter. A simple calculation is used to 
determine how much loss and power are available 
for each individual fiber link in both networks with 
different type of signals. The cost estimation for both 
networks including the additional optical monitoring, 
switching, and protection systems are calculated and 
compared [11]. Hardi Nusantara et al., [2014] 
implemented design and analyses of fiber access 
network systems using GEPON technology for HRB. 
GPON for HRB are designed to comply both for 
power budget and rise time budget standard. From 
analysis, G.652 and G.657 fiber type and also the SC 
connector was suitable in this design.. The design 
result recommended only using 1 stage splitting 
method with maximum splitting ratio of 1:32 and 
1:16 splitter. The margin link power budget is above 
0 and the value of rise time budget is still below the 
70% NRZ [17].  
 
Soo-Jin Park et.al., [2004] implemented with the 
increase in popularity of bandwidth intensive 
applications, the telecommunication companies have 
been driven to find alternatives for the existing 
digital subscriber line (DSL) infrastructure to meet 
the requirements of the subscribers. Fiber To The 
Home (FTTH) networks, based on the Giga Passive 
Optical Network (GPON) topology, have been proven 
to be a cost effective solution for a large scale 
deployment. In this paper, a one-level problem of a 
typical FTTH network with different types of network 
elements is presented. A mathematical model using 
the Binary Integer Programming (BIP) approach is 
detailed. The model with all the required constraints 
is solved by an open source solver. Results are 
provided at the end of the paper demonstrating the 
feasibility of such approach [12]. 
 
Wan-Ki Park [2006], represents that fiber-based 
access networks are considered to be a major 
solution to provide the triple-play (voice, video and 
data) services. However, telecom companies are 
forced to provide a cost effective solution due to the 
rapid technological evolution and fierce competition. 
Return on investment for the deployment of 
Greenfield networks or transformation of existing 
legacy networks need to be maximized. In addition, 
the network should be designed in such a way that it 
is easy to deploy and to maintain. To achieve these 
objectives, an intelligent network planning system is 
required to minimize the cost of network design with 
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the practical considerations to alleviate the future 
maintenance. In this paper, we provide an approach 
that uses road information in order to tackle the 
FTTH access network planning problem with the 
focus on handling practical scenarios [13]. Verma 
Sanjeev et al., [2016] presents that new generation 
need a high speed communication so we use 
numerous type of communication system. 
Transmission of data was occurred in various way like 
wired, wireless or in optical fiber. For transmission 
through optical fiber, various Parameter such as 
Maximum Q-factor, Minimum BER, Eye height, 
Threshold are those parameters’ which define the 
efficiency of the network for different type of 
application like live television broadcast, video on 
demand, video on internet etc. In this paper, our 
main focus is that how we can improve Q-Factor and 
minimize minimum BER by varying kilometer and 
user defined bit sequence in optical fiber 
communication system using uniform fiber Bragg 
grating in “OPTISYSTEM” software. By using user 
defined bit 1010101010 as input at kilometer 70km 
we get maximum Q-factor of 13.9572 and minimum 
BER of 1.21174e-044 as output [14]. M. Żotkiewicz et 
al., [2017] considered a problem of rational splitter 
and OLT card installation in fiber-to-the-home (FTTH) 
networks. We assume that the most tedious part of 
FTTH network deployment, i.e., trenching and cable 
installation, was completed, and the operator can 
start to connect customers to the network. The 
connecting process still requires expenditures for 
both passive (splitters) and active (ONUs, OLT cards) 
equipment. In this paper, we define the problem of 
rational splitter and OLT card deployment and 
present the multi-state optimization (MuSO) 
approach to handle it. MuSO minimizes the expected 
total cost of deployment using a stochastic model; 
thus, it optimizes under stochastic behavior. Finally, 
we compare MuSO to other rational methods, 
numerically validating its efficiency. We also 
investigate the impact of various factors e.g., the 
take-up rates assumed when designing a network, 
delays in providing service to newly acquired 
customers, optimization time limits on the final FTTH 
network deployment cost. The presented 
methodology not only can be used to minimize the 
deployment cost of FTTH networks, but also to 
assess the impact of uncertainty on network designs 
returned by automated methods [15]. Rattana 
Chuenchom et al.,[2017] implements that they report 
on a field trial, demonstrating the seamless wireless 
extension of a real-world 2.5 Gbit/s Gigabit passive 

optical network (GPON) using a hybrid fiber wireless 
(HFW) bridge. Direct optic-to-RF conversion using a 
novel coherent photonic mixer (CPX) and direct RF-
to-optic radio access units (RAU) were developed 
and employed to extend the reach of the GPON 
network using a 455 m long-distance 73.5 GHz 
millimeter-wave point-to-point (PTP) wireless link. 
The wireless GPON bridge was synchronized to the 
downlink transmission line rate of 2.5 Gbit/s. In the 
field trial, as total downlink traffic of about 2.5 Gbit/s 
was transmitted over SMF and the wireless bridge 
between the OLT and three ONU. The total uplink 
traffic from two ONUs to the OLT was about 1.2 
Gbit/s [16]. 
 
Jirachariyakool Ronnakorn et.al [2017] represent the 
design and implement of fiber to the home (FTTH) 
for residential condominium based on Gigabit-
capable passive optical network (GPON) ITU-T G.984 
standard in order to achieve the maximum 320 
subscribers and support high bandwidth for triple 
play service more efficiently. The proposed design 
complies both with power budget and rise time 
budget standard. Finally, the proposed design 
achieves the maximum 320 subscribers, average 
bandwidth per subscriber at 62.2 Mbps for 
downstream and 31.1 Mbps for upstream, power 
margin is above 0 and rise time budget is below 70 
percent of an NRZ bit period [23]. 
 
Kaur Manpreet et.al [2017], implemented that 
passive optical network has been reviewed in 
scenario of passive optical networks. In latest PON 
(passive optical networks) services there is a 
combination of data, video and audio signals. Passive 
optical network is point to multipoint architecture 
and is regarded as one of the best choices for the 
broadband access network in the future. By 
developing this network, larger transmission capacity 
at higher bit rate and longer transmission distance 
can be achieved [17]. 
 

III.METHODOLOGY 
 
The whole research work is always carried out on the 
basis of which simulation tools which are used and 
what are the performance matrices. The simulation 
tool which is used and various performances 
matrices which are taken into consideration for 
accomplishing objectives are given 
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Figure 2: Proposed Methodology. 

 
VI. RESULT ANALYSIS 

 
The CATV is the most common method to transmit 
the television signals to a customer’s home. The 
demonstration of the CATV transmission technique 
which provides the service of television programmers 
to subscribers via radio frequencies signals 
transmitted through coaxial cables, light pulses 
through optical fiber cables. The abbreviation for the 
CATV is the cable Television. It is also stand for the 
Community Antenna Television. To setup the coaxial 
cables, it must be plugged into the television, and 
the same type of cable is used to connect to the 
modem.to the cable services.  
In the simulated or designed setup which is based on 
the PSK modulation Technique which uses the 
parameters as the source channels, splitter and 
combiner, diode, modulators, laser sources and the 
electrical and spectral analyzers. It uses the 
wavelength division multiplexing technique but the 
issue which is created that it gives the slow speed as 
compare to the FTTH services. Moreover, it provides 
the very much high BER as 2.39 only for the 100-
500m distance. No doubt it provides the low power 
consumption services the Q value is also good as 

7.69 dBm. But in the short distant service only the 
lesser subscribers can take the benefit of this service. 
So we can conclude that the FTTH service is much 
better than CATV transmission system. 
 

Table -1: Reading of the Simulated work 

 
 

 
Figure 3: CATV Simulation Analysis Design. 

              

 
Figure 4: Eye Diagram spectrum . 
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Figure 5: Electrical spectrum. 

    
Figure 6: Histogram of eye diagram.  

 
Figure 7:  Electrical signal analysis. 

 

 
Figure 8: Histogram on Electrical Signal . 

                                              
Figure 9: Eye Diagram for CATV. 

 
As we have performed the simulation analysis of the 
both transmission techniques FTTH and CATV. We 
have discussed the various parameters of these 
techniques as the Modulators, lasers and filters which 
are used for the reduction of the distortion of the 
noise. In these transmission techniques the optical 
fiber cables or coaxial cables are used. Community 
Antenna TV provides the service to the subscribers to 
their homes. Here we analyze the some important 
factors as BER, Q value or the long distance service 
to maximum users. During the simulation of the 
FTTH transmission techniques the observation or 
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analysis for the factor BER and Q value have as 1e-
040 and upto 100dBm respectively when the speed 
for the signal or information is 1.25Gbps for the 
covering area 30km. This is just because of the 
addition of the amplifier i.e. optical amplifier 
semiconductor model. Except this it is also gives the 
55.55dBm Q value with BER 1e-040. 
Further there are the various simulations regarding 
the FTTH setup. It is also simulated with the 
increment of the area distance travelled by the signal 
to provide the service. As it have been goes to 45 km 
but with the less Q value as 56.08dBm with the same 
BER 1e-040. But during the analysis of the CATV we 
observe that it provides the signal strength or speed 
of information data which has to transmit gives the 
range of 50 Mbps. Although this service has the low 
power consumption but it gives the greater BER as 
2.39 decibels and the very lesser Q value as 7.69dBm. 
There is one more disadvantage of the CATV that it is 
eligible only for the 100-500m area service provider. 
One more thing due to the weather problems signal 
may distracts from the satellites for the reason it 
provides the very weak signals. But in the valley areas 
it is very beneficial to receive the signals from the 
satellites. The comparative analysis for the 
transmission techniques is briefed as below in the 
table. 
 

Table -2: Reading of the Simulated Comparison 
Analysis with CATV and FTTH. 

 
As the all simulation results for the comparative 
analysis are explained in detail in the above table 
which describes the clear comparison of the 
transmission techniques that are used in the optical 
communication system. There is also a new 
parameter used i.e. the looping parameter named as 
the iteration loop which reduce the cost to setup the 
optical system again and again to provide the service 
to the maximum users. Now a days CATV is also 
widely in the use to provide the analog information 
or television programs to the subscribers. But during 
the bad weather the signals from the satellites 

receives very poor. So the subscribers have to suffer 
and 
the loss of information is increased due to the 
distorting of the signal. That’s way we can conclude 
that the FTTH service is much better then the coaxial 
cable service. It works with the every kind of weather. 
Users don’t have to suffer. They can entertain the 
triple play service as FTTH transmission technology 
provides. 
 

IV. CONCLUSION 
 
The thesis has presented FTTH Transmission Formats 
using BPON with various prospects related to their 
parameter formats. This also describes the 
comparative analyses with the CATV transmission 
technique. As the simulation results in the previous 
chapters, the results for the FTTH are much better 
than the CATV transmission technology. As the 
formats for the BER, Q value and service providing 
areas are excellent than the CATV. No doubt CATV is 
on demand in now a days and it is also a good 
performer but the drawback of these services is that 
in the cloudy or rainy days the signal from the 
satellites are distracted and the signal is received 
with the very poor quality. Thus the subscribers 
suffer in silly days. But the FTTH service doesn’t effect 
by the weather. It can only be distract due to bend or 
breaking of the upper glass or layers of the cables. ➢ 
Fiber Internet connectivity offers significant reliability 
advantages over copper Internet connectivity, due to 
the fact that fiber is much stronger than copper. 
Fiber-optic Internet is not susceptible to inclement 
weather conditions, which can damage or stall data 
transmission via copper cabling. ➢ And fiber optics 
can definitely transfer more data at higher 
throughput over longer distances than copper wire. 
Traditional copper wires transmit electrical currents, 
while fiber optic technology sends pulses of light 
generated by a light emitting diode or laser along 
optical fibers. simulation analysis is for the FTTH 
transmission technique using BPON. This may also 
be done with the GPON technique for the FTTH for 
the better results. 
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