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Abstract – The recent advancement in the “Plastic optical 
fiber” shows many discoveries in the field of optical 

communications. The article shows the examples of many other 

options of the advancement, and it also tells the pros and cons 

of “POF” in the present scenario. Using wavelength division 

multiplexing technique and optimization algorithms, high bit 

rates are achieved. This paper deal with the “Polymer Optical 

Fiber(POF), Amorphous Perfluorinated polymers, polymethyl-

methacrylate (PMMA). It also deals with the bandwidth 

information of different fiber in home and office networks with 

installation concepts. 
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I. INTRODUCTION 

Today, the growing examination interests have been 

centered around the rapid broadcast communications and 

information correspondences systems with expanding in 

demand for getting to even from home or wherever. Because 

of the broad victories during the most recent decade of new 

sight and sound administrations like "High- definition (HD), 

three-dimensional visual information (3D) or remote “face 
to face communication(Video Conferencing) which figure 

least necessities for information transmission speed more 

than 40Gbps in near future, which will be feasible just with 

the optical system framework.”  

II. THE INNOVATION AND FEATURES OF “POLYMER OPTICAL 

FIBER” 

 This information transmission ability, "Polymer Optical 

Fiber (POF)" innovation, has risen as an effective 

mechanism for short-arrive at separations situations, for 

example, "Local Area Networks (LANs), in-home and 

office systems, car and avionic media transports or server 

farm associations among others.” In any case, its potential 
limit with regards to correspondence needs more noteworthy 

misuse to meet client prerequisites for higher information 

rates. The static increase of bandwidth requires an 

expanding challenge for administration administrators to 

convey their excellent support of the end-client's gadget. As 

of now, the economically accessible dynamic help plans 

beginning reach between the "50-100Mbps" while if there 

should be an occurrence of premium administrations 

commonly run around 100-150Mbps. 

Moreover, it is observed that bandwidth usage average is 

enhanced by 20-50%. The research occurred and centered 

on “gigabit-request data transmission.” It is illustrate 

“optical fiber” forms with the client’s premises for covering 
more than “10Gbps soon, presenting the idea of FTTx (Fiber 
to the Home/Node/Building/Curb) designs.” There is an 
overall perception provides sufficient bandwidth to go to the 

client’s requirement transmission separates in the “short-
arrive at space (ordinarily up to 200m).”  

III. THE APPLICATION OF “POF” IN PRESENT SCENARIO 

To rephrase, “POFs” has many applications in sensor 
structures at a less or competing cost related to the 

established regular innovations. The commonly utilized 

POF type is the progression list “POF (SI-POF),” yet 
numerous variations have been made and tried 

demonstrating various exhibitions between them. The “SI-
POF” is made of “polymethyl-methacrylate (PMMA), also 

known as standard POF).” It has the “980 µm diameter 
measurement, 10 µm core thickness, and 0.5 NA.” In any 
case, enhancements in the bandwidth of POF fiber can be 

acquired by reviewing the refractive record in this manner 

presenting the supposed “Graded-Index POFs (GIPOFs).” 
The “Amorphous Perfluorinated polymers” is a new kind of 
POF has been named “Perfluorinated GIPOF (PF GIPOF) 
has a generally low loss wavelength region going from 

650nm to 1300nm.” [1] [2] 

IV. “POF” ADVANCEMENT IN MORE DETAIL 

 Even though POFs, a savvy answer for short-reach optical 

deployments, their bandwidth attributes despite everything 

restrict the reach distances and the ability to go to future end 

clients and client's transmission necessities. The reality 

hampered the ideal combination of numerous broadband 

administrations into all-inclusive multimode fiber get to or 

house and other premises. 

Conquering the bandwidth confinement of such filaments 

requires the improvement of procedures situated to broaden 

the abilities of POF systems to go to the purchaser's demand 

for sight and sound administrations. Different proficient and 

propelled modulation formats and versatile electrical 

leveling plans can then again be applied. “Considering, the 
business' broad experience and the large economies of scale, 

orthogonal frequency division multiplexing (OFDM), 

subcarrier multiplexing (SCM), and discrete multitone 

balance (DMT) are viewed as promising advancements for 

minimal effort, dependable, and secure Gigabit transmission 

through several meters of POF.” 

International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

ISSN (ONLINE):2456-5717 1 Vol.6, Issue.6, July 2020



Notably, the "DMT" balance show to accomplish close ideal 

execution. To empower exceptional effective transmission 

at high piece rates over “multimode silica filaments (MMFs) 
and POFs.” “Business frameworks with information paces 
of 1 Gbit/s through up to 50 m of SI−POF with a single 
channel have also recorded.” 

As of late, the expanded demand for high capacity 

communication frameworks, and albeit a few elective ways 

to deal with such frameworks have been investigated, 

optical communications frameworks presently give off an 

impression of being the favored way to deal with satisfying 

such need. Such “optical communications frameworks” are 
made or developed for more level of advancement, and 

these are prepared to do quickly transmitting much data over 

long distances. 

“Transmission frameworks” ordinarily convey numerous 
calls between focal offices. Loop plant frameworks, as 

utilized in this, imply those who convey calls between focal 

offices and client premises. [3] 

V. THE ADVANCEMENT AND DISCOVERY OF “OPTICAL 

FIBER , WAVELENTH” 

There are majority of “bit streams” prevalent in various 
frequency. This sort of system or frameworks is mostly 

known as "frequency division multiplexing (WDM) 

frameworks)." Right now, the photograph indicator segment 

incorporates intends to recognize the isolated frequencies or 

frequencies independently, such a framework seems 

comparable to a "radio wave or microwave framework," 

with the use of  more of transmitters at single are, emanating 

at many frequency at also another area. 

 

 “Optical frequencies” are around multiple times more 
noteworthy than other “microwave frequencies.”  
 

The primary issue of “wavelength division multiplexing in 
optical interchanges frameworks” is found to be standard. 
And all have a “multi-transmitter module” at one end and a 

multi-beneficiary module at the flip side. The systems are 

considered uniquely for systems.” 

 

"Multiplexing and demultiplexing" implies usually contain 

"prisms, gratings, or filters." These methods are impeccably 

satisfactory for some multiplexing frameworks, they endure 

the disadvantage and the other number of channels handled 

it incredibly restricted because the frequency scattering of 

the “Demultiplexing” implies is not satisfactory to isolate 
firmly separated diverts in devices of sensible 

measurements. [4] [5] 

  

VI. THE OTHER “WAVELENGTH MULTIPLEXERS” IN BRIEF 

Other “wavelength multiplexers” have been portrayed for 
instance, “recurrence specific coupling implies, i.e., 
evanescent couplers, have been proposing as an option in 

contrast to imply that depend on dispersive properties of the 

multiplexer segments.”  

The couplers portrayed utilized “optical coupling between 
the identical wave advisers for couple the optical recurrence 

for which the engendering constants in the two aides are 

equal.” Howbeit, above these bandwidths are non-logical 

prohibited restricted for the utilization with more advanced 

“semiconductor lasers.” [4] [6] 

 

VII. THE UNDERSTANDING OF "OPTIMIZATION IN PASSIVE 

OPTICAL NETWORK." 

 There have been tremendous studies and research done 

"Optimization in Passive Optical Network.” .it accounted 
for decreasing deferral, bandwidth assignment, and different 

ways to deal with accomplishing better-streamlined system 

execution. This introduced another "Dynamic bandwidth 

allocation (DBA)" calculation for administration separation 

that fits the administration level understandings (SLAs) of 

the clients. The "MDAWS and the DAGS algorithm for the 

high-need and the medium-need traffic classes, individually, 

which improve the jitter execution of both the traffic 

classes." The proposed DA algorithm grants a high jitter 

execution as well as accomplishes a high throughput. The 

proposed calculations accomplish a brought together 

postpone dispersion for both the “high-and medium” need 
traffic class, whereby the change of the deferral is nearly 

loaded free. The paper deals with the idea of "DP for SLA 

awareness,” in which the ONUs has many deferrals bound 
necessities. Another "DBA technique" for long-arrive at 

inactive optical systems that can limit the upstream 

dormancy.  

It clarified a "Passive Optical Network (PON)" component 

for administrations that need low-inertness execution. It 

mainly which accomplishes the postpone execution. This 

illustrates the given system to keep up a calculated approach 

to the fixed window. This tells the need for firmware 

updates at the "optical line terminal (OLT)," which turns out 

to be for every ONU premise. [7] [8] 

VIII. “GENERIC QOS-AWARE INTERLEAVED  DYNAMIC 

BANDWIDTH PORTION (QA-IDBA)” 

The presentation of the proposed plot is examined through 

reenactment and found that it reduces the loss rates 

fundamentally. The proposed a "generic QoS-aware 

interleaved dynamic bandwidth portion (QA-IDBA)." The 

“simulation” shows that the proposed calculations can set up 
the development of ONUs and accomplish better by and 

large predominance of system performance regardless of 

whether the high-need traffic is expanding from “20%, 40%, 
and 60%.” The issue is displayed utilizing "integer linear 
programming, and the optimization results," got utilizing a 

genuine data-set gave by a national administrator, show that 

few metro/center nodes can give ensured association with 

FTTP clients. They study the displays of the enlistment 

convention in "Ethernet passive optical systems (EPONs)." 

In every enlistment procedure, the recently associated 

optical system units send their solicitation with no planning, 

which may cause impacts and lower the enrollment 

achievement likelihood. [7] 
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IX. A BRIEF STUDY ON “PLASTIC OPTICAL FIBER(POF)” 

“Plastic optical fiber or Polymer optical fiber” is made out 
of plastic. Customarily "PMMA (acrylic) is the core 

material, and fluorinated polymers" are the cladding 

material. The core size of "Plastic optical fiber (POF)" is 

now and again multiple times bigger than glass fiber. “POF” 
has been known as the "customer" optical fiber because the 

fiber and related optical connections, connectors. "The 

conventional PMMA filaments are ordinarily utilized for 

low-speed, short-separation (up to 100 meters) applications 

in computerized home apparatuses, home systems, modern 

systems (PROFIBUS, PROFINET), and vehicle systems 

(MOST)." The “Per fluorinated polymer” filaments are 
usually utilized for a lot of higher-speed applications, for 

example, server farm wiring and building LAN wiring. 

Comparable to the future solicitation of rapid home systems 

administration, there has been an expanding enthusiasm for 

POF as a potential alternative for cutting edge Gigabit/s 

links inside the house. For media communications, the more 

hard to-utilize glass optical fiber is progressively ordinary.  

 

Traditionally, PMMA (acrylic) comprises the core (96% of 

the cross section in a fiber 1mm in diameter), and 

fluorinated polymers are the cladding material. Higher 

performance graded-index (GI-POF) fiber based on 

amorphous fluoropolymer ( Perfluoro-butenylvinyl ether, 

CYTOP) has begun to appear in the marketplace. Polymer 

optical fibers are typically manufactured using extrusion, in 

contrast to the method of pulling used for glass fibers. 

 

PMMA Fiber has many Advantages compared with LED 

lighting are a) No heat at the point of illumination b) No 

electricity at the point of illumination c) No UV rays at the 

point of illumination d) Cable is good flexibility, easy for 

processing e) PMMA fiber optic project simpler installation 

X. POF OVER WDM – BEYOND THE DISPERSION LIMIT 

Data communication over Polymer Optical Fibers (POF) is 

limited to only one channel for data transmission. Therefore 

the bandwidth is strongly restricted. By using more than one 

channel, it is possible to break through the limit. This 

technique is called Wavelength Division Multiplexing 

(WDM). It uses different wavelengths in the visible 

spectrum to transmit data parallel over one fiber. Two 

components are essential for this technology: A multiplexer 

(MUX) and a demultiplexer (DEMUX). The multiplexer 

collects the light of the different sources to one fiber and the 

demultiplexer separates the light at the end of the fiber into 

the different fiber output ports. Spectral grids in the visible 

spectrum, which are compatible with existing standards like 

ITU recommendations for WDM networks. An integrated 

polymeric demultiplexer produced with injection moulding. 

for POFs poses several challenges, especially the 

microstructure of the grating on a three-dimensional surface. 

The separation of the wavelength in the visible spectrum is 

achieved. WDM applications over SI-POF with 40 Gbit/s 

transmissions are a realistic aim for the next future 

developments in POF systems. It seems to be possible to 

transmit 40 Gbit/s via 15 channels and a channel rate of 2,7 

Gbit/s as a overall data rate with WDM. This opens the 

range of POF applications to existing cloud centers and 

future in-house networks with extensions to 100m-link 

length. [9] 

XI. INSTALLATION WITH PLASTIC OPTICAL FIBRE 

 

POF technology focus on combining electrical installation 

and POF broadband network can be merged to a high 

efficient installation. This concept leads to a home 

infrastructure which covers the complete broadband traffic, 

from internet to UHD TV streaming, and offers the 

backbone for the IP-based smart home and IoT applications 

and gateways and allows the end user to adapt his home 

according his personal requirement, either with conventional 

electrical installation or as a real smart home to create and 

deploy a new electrical broadband installation standard. 

Electrical installation in a star-wired architecture combined 

with plastic optical fiber, available in the home 

environment. Builder to install an entire broadband 

infrastructure with a minimum of investment and offers a 

maximum of connectivity and flexibility for installer and 

end-user which is the basic of the digital home. The 

requirements to Modern home network with Plastic Optical 

fiber cables is shown in Fig.1  [9] 

 

 

 
Fig 1. Requirements to Modern home network with 

Plastic Optical fiber cables. 

 

XII.  “WAVELENGTH DIVISION MULTIPLEXING (WDM)  

TECHNOLOGY” 

“Wavelength division multiplexing (WDM) technology is an 

optical communication technology using frequency division 

multiplexing of optical field to obtain concurrent 

communication on a single fiber channel optical 

signal.”  “The WDM has large system capacity, high 
utilization of fiber optic long-distance transmission line 

transmission equipment, capacity expansion and upgrade 

convenient, and is the best solution to provide ultra-high-

speed, high-capacity optical fiber communication.”  

 

Let’s begin with a “fiber optical communication 

multiplexing original “PCM Pulse Code Modulation” style 
coaxial wire used. The “PDH system” is the process of the 
analog signal to digital; after that, the time-division 

multiplexing formed a grouping. The transmission faces 

many challenges while the mostly works” 2.5gbits/s over to 
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10gbit/s the effectiveness of “WDM techniques” can be sent 
on each fiber at the same time the “n-way optical carrier; 

thus, it is the capacity to expand n times rapidly.” 

 

 “Revised Model for Bandwidth Allocation” It has 

presented the “Dynamic Bandwidth Allocation(DBA)” 
design to allocate bandwidth between end-users efficiently. 

As this purpose, we produce a design to accommodate 

bandwidth. The design mentioned above is also more 

suitable to establish modified services: “a crucial 
requirement for a converged broadband access network with 

heterogeneous traffic. The overall aim of bandwidth 

allocation is to effectively and efficiently achieve fair 

scheduling of timeslots between ONUs in EPON networks.” 
[8] 

 

XIII. CONCLUSION 

The Modern Progressions in "Wavelength-Division-

Multiplexing Plastic Optical Fiber Technologies" clearly 

states that the latter created for a "wave-length region (C-

and L-bands) is unsuitable for POF-based transmission over 

medium-distances." and the main reason is the substantial 

diminishing of "PMMA based POF of around 

1dB/cm@1550nm." Moreover, it does not have standard 

channels to give versatility in the systems to be created. It 

should be focused on the best version of POF based devices, 

which give a standard reconfigurable presentation to WDM 

applications. The "Various multiplexers/demultiplexers, 

variable optical attenuators, interleaves, switches, and 

optical channels" to separate and to route the peculiar 

transmitted frequencies are also founded. The most crucial 

objective is to conquer the several problems of the "WDM 

POF-based system deployment," and it should attempt to 

found correct and well-established outcomes for the future. 

It is recorded on POF devices and is suitable for both 

detecting and communication plans.  

 

REFERENCES 

 
[1] Lethien C., Loyez C., Vilcot J.-P., Rolland N., Rolland P. A. Potential 

of the Polymer Optical Fibers Deployed in a 10Gbps Small 
Office/Home Office Network. Optics Ex‐ press 2008; 16(15) 11266-
11274.  

[2] Montero D. S., Vázquez C. Analysis of the Electric Field Propagation 
Method: Theoretical Model Applied to Perfluorinated Graded-Index 
Polymer Optical Fiber Links. Optics Letters 2011; 36(20) 4116-4118 

[3] Montero, Sanchez .,  et al.(2014) Recent advances in Wavelength 
Division Multiplexing plastic optical fiber technologies.Available at: 
http://dx.doi.org/10.5772/59518 

[4] Dobb H., Webb D. J., Kalli K., Argyros A., Large M. C., van 
Eijkelenborg M. A. Continuous Wave Ultraviolet Light-Induced Fiber 
Bragg Gratings in Few- and SingleMode Microstructured Polymer 
Optical Fibers. Optics Letters 2005; 30(24) 3296-3298  

[5] Agrawal G.P. (2016) Optical Communication: Its History and Recent 
Progress. In: Al-Amri M., El-Gomati M., Zubairy M. (eds) Optics in 
Our Time. Springer, Cham  

[6] I-Shyan Hwang, Jhong-Yue Lee, K. Robert Lai,“Generic 
Qos-Aware Interleaved Dynamic Bandwidth Allocation in 
Scalable EPONs”, Optical communication Network, Vol. 4, 
No. 2, 2012. 

[7] Jiajia Chen, Biao Chen, Sailing He,“A Novel Algorithm for 
Intra-ONU Bandwidth Allocation in Ethernet Passive Optical 
Networks”, IEEE Communication Letters, Vol. 9, No. 9, 
2005. 

[8] Abhishek Dixit, Bart Lannoo, Goutam Das, Didier Colle, 
Mario Pickavet,“Dynamic Bandwidth Allocation with SLA 
Awareness for Qos in Ethernet Passive Networks”, Journal 
Optical Communication Network, Vol. 5, No. 3, 2013 

[9] U.H.P. Fischer, S. Höll, M. Haupt, M. Joncic “POF over WDM - 
beyond the dispersion limit”,  26th International Conference on Plastic 
Optical Fibres, POF 2017, 12th Paper 

 . 

 

International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

ISSN (ONLINE):2456-5717 4 Vol.6, Issue.6, July 2020


