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This paper presents a design of 3D modeling of Multimode and Single Mode
Fiber using SolidWorks. Fiber technology is essential that presents optical
fiber is the fastest optical cable laid by Internet Service Providers in network
communication. The current design of both fibers has less detail animation
on technical specifications of light propagations and cladding.
Thus, characterization difficulties occur between this two fiber optics cables.
It also has less promotion in media publications such as 3D model design as
guidance to users. This paper presents details on 3D modeling of multimode
mode and single mode fiber specifications held in the industry market. A 3D
design with SolidWorks and comparison of both fiber characteristics are
presented. Based on the 3D designed model, users are analyzed on their
perspective and searching information which benefits telecommunication’s
company. Technical calculations like core-cladding diameter ratio in microns

are animated. The propagation of light in 3D single mode and multimode
fiber is simulated using SolidWorks animator that presents it real fiber
conditions. Result presents 10 most country searching used of both fiber
cables and the difference in users search for both cables. A number of user’s
search presents 3% more of multimode than single mode fiber search cases.
This research is significant in presenting an animator of single and
multimode fiber to users of network infrastructure development especially
network developers and Telecommunications Company which can present it
lively with animator transitions.
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1. INTRODUCTION

The fiber optic cable market size is expanding due to the demand for higher data transmission over
long distances and increasing web activity. Another factor driving the market development is the penetration
of cell phones and handheld gadgets like tablets and laptops in the consumer market. The growing need for
high-speed internet connectivity keeps on driving the fiber optic cable market. The high expenses and
complex installation process act as major threats for the growth of the market for fiber optics cable compared
to traditional copper cables [1]. On the basis of application, telecom and broadband segment is expected to
dominate the market during the forecast period for 2018 to 2026 [2]. Currently, the growth of fiber optic
cables in telecom and broadband segment is recognized by its numerous applications in telecom and
broadband companies to transmit telephone signals, cable television signals and internet communication
where more research on fibre enhancement is done [3, 4].

3D modeling of single mode and multimode fiber specification held in the industry market shows it
indifference categories. A 3D scheme has expanded the design possibilities of SERS nanostructures on the
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facets of optical fibers enormously [5]. Two common telecommunications company in Malaysia used fiber in
providing users the internet service is Telekom Malaysia ™ and Maxis. Both companies probably used the
same or different type of fiber for their internet service. The concept of propagation of light when using a
different type of fiber showed in 3D Model of light propagation of single and multimode fiber is
important [6]. It makes easier for users to understand and differentiate between the two type of fiber and how
the propagation of light through the animations compares to the text document. Learning through images and
online is important where it supports towards education 5.0. Some design and the developed system is
successfully done by using an identified mobile system which easily classified the chapter's information from
identified captured logo which helps the learning activity [7]. Few ways are identified to design 3D modeling
of light propagation through fiber such as using SolidWorks software. SolidWorks is a computer-aided
engineering computer program and a solid modeling computer-aided design that allows a user to design
components part into 2D or 3D dimension [8]. It has great modeling capabilities including part of modeling,
assemblies, and drawings such as the creation of families with configuration tools and special motion in
engineering disciplines [9]. Review of modern three-dimensional integration technologies and analysis of
prospects of their use for high power micro-assemblies have been done shows a better 3D concept in
technologies [10]. Other famous 3D modeling software is Unity3D. The software used to develop the
interactive video game. Unity3D needs JavaScript or C# to be operated where it specialized for the game
engine [11]. Animated model can be sketched with the 2D model first before proceeded to 3D modeling [12].
Many 3D modeling has recently been designed to realize the knowledge and understanding like in video
based action recognition, Android-Base 3D Visualization [13], 3D Linear techniques[14], 3D-OFDM channel
estimation [15], generated 3D cable models [16], 3D Fibre modeling signals [17], 3D printing for a fiber brag
grating [18] and many more that shows theimportant of 3D modeling in new technologies.

This research presents a 3D modeling for multimode and single fiber using solid works applications.
Some technical design on modeling concept and technical calculations on core-cladding diameter ratio in
microns are animated. The propagation of light in 3D single mode and multimode fiber is simulated.
The result presents some trends in cable optic market by region and type of optic cables which is significant
in qualitative and quantitative research of the market, as integrates the insights into the rational scenario and
favored development methods adopted by the key challenges for the growth of fiber optics.

2. OPTICAL FIBERS CHARACTERISTIC

An optical fiber is widely used in telecommunications because of its advantage compare when using
copper as data transmission. Besides it is used in transmission, optical fiber also widely used in sensor and
power transmission. Optical fibers are largely used in communications which transmit some data
transmission over great distances and at greater bandwidths than other communication methods [19].
Fiber Optics is sending signals down throughout of plastic or fiberglass. The ray light is directed down the
core center of the fiber. Most of the optical fibers are made of glass because silica glass properties that are
scattering losses and extremely low absorption [20]. A capacity of fiber-optic communication systems is
estimated to be limited by a nonlinearity of fiber which discloses that a capacity of ~5 bits/s/Hz in a single
polarization for transmission greater than 2000 km can be done using advanced technologies [21]. There are
numerous single-mode fiber components consist of some form of optics, such as mirrors or lenses,
for gathering light from a laser or source fiber and focused it on a reception fiber [22]. Figure 1 shows single
mode fiber is at 9/125 in construction that allows single of light to propagate through it since it has a small
diameter core. Figure 2 shows Multimode fiber has two dimensions which are at 50/125 and 62.5/125 in
construction. Multimode fibers have larger cores (62.5 um or 50 pm) compare to single mode fiber that
conducts several modes instantaneously.
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Figure 1. Single mode and Light propagation construction
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Figure 2. Multimode fiber and light propagation construction

Thus, more light reflections formed when the light goes through the core increases, forming the
ability for additional data to pass through at a certain time. Since the multimode fiber is dependable and has
great capacity, multi-mode optic fiber commonly is used for pillar applications in certain buildings [23].
Normally, this application is used for small distance, data of audio and video applications in LANS.
The research identified that bandwidth and data rate increased but the maximum distance is covered and
reduced for multimode fiber [24]. Beside, multimode fiber also is used as a high-resolution, lossless
spectrometer [25].

3. METHODOLOGY

The methodology for this research comprised of designed 3D animators and analyzed search users
on fiber materials. Figure 3 shows the flowchart of a full design project and Figure 4 shows a flowchart of
modeling cables in the 3D design model. First, the optical fiber animator of light propagation is designed by
drawing the 2D model of an optical fiber with corrects dimensional of the fiber. Sketching 3 parts of the
compulsory component which is fiber optic, light source, and ray light are drawn. Then, it is extruded the
entire component to create a solid feature 3D feature of the components. All parts are assembled for the 3D
model and rearrange it at a suitable place. Lastly, the creation of light propagation is derived, and animation
of the propagation is designed. First, a 2D animation model is created on the fiber part by selecting the front
plane and sketches it on the plane with the details specification of the fiber. Then the 3D model of the design
is continued from the 2D modeling. After sketching the 2D model, extrude the base feature to create the solid
build of the design.
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Figure 3. Flowchart of design model

I

Extrude the base feature

|

Cut or extrude other features

Figure 4. Flowchart of modeling object in 3D
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4. RESULT AND DISCUSSION
Results obtained the propagation of light designed happen in single mode and multimode fiber in 3D
animation was successfully developed.

4.1. 3D Modeling of Multimode Optical Fiber

Figure 5 shows the animator and details specification of multimode fiber. First sketch circle in 2D
on a front plane with the detail specification of multimode fiber for the core part that is the core to cladding
diameter ratio is 50 um(microns) to 125 um (microns). Then extrude the sketch to create the solid feature of
fiber with 500um long. After that, sketch the light source of the fiber. The step to sketch the light source is
almost the same as above. First, sketch the circle at the front plane with a diameter of 40um and extrude the
base to create the solid feature of the light source with 60um long by setting it at depth. Next is sketch
another 2 circles on the front plane of the solid feature with a diameter of inner of 12um, 20um for outer
circle and the depth of 5um. Next, create the round internal or external face along the edges in solid or face
feature of the light source. Choose the face feature, click the fillet and choose the Constant Size Fillet. Under
Fillet Parameters, set the radius to 0.5um. Set it to all edges of the solid face feature.

Figure 5. 3D modeling for Light source and fillet feature of a light source

Figure 6 shows the creation of ray light. The first step is almost the same as the previous component.
Sketch the circle at the front plane with a diameter of 10um and extrude the base to get the solid feature of
the ray light. The length of the ray light can be adjusted when executing the base extrude by setting the depth
to 200um. After that, to make the ray is proportional to the inner fiber when assembling them, the tip end of
the ray light must be cut. First, select the right plane of the features and sketch the line about 45 degrees that
need to be cut. After sketching the line, click the Extruded Cut and select Through All. Figure 7 shows all
components being assembled in one part. After that, arrange all part as shown in the figure above. To create
the ray light reflection in optical fiber, create another ray light and arrange it in a sequence of the 45 degrees
line that has been sketched on the right plane. To make it easier when arranging the ray light, hide the optical
fiber. Next step, to create the reflection pattern, create the mirror components of the ray light. First, create a
new front plane at the last ray light and select the ray that needs to be mirror before making confirmation.
Next, create another front plane and select the ray light that needs to be duplicated. Repeat the procedure
until the ray light fills at the end of the fiber. Figure 5 below shows the complete optical fiber with light
propagation.

Figure 6. 3D Modeling for Multimode fiber and ray light
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Figure 7. 3D Modeling on assembling components and reflection pattern

4.2. 3D Modeling of Optical Light Propagation

Figure 8 shows the completed light propagation in the inner of multimode optical fiber before going
through animations. The animation of the ray light propagation is designed by moving to Motion Study part.
The first step, all the ray light must be hidden first. The time bar to control the timing of the moving
component. Next step shows all the rays one by one by following the sequence of ray’s movement. The time
for one ray show one after another is exactly 2 seconds and a total of all rays appear is 10 second. The time is
fixed to 5 times faster to show faster appearance and movement of the rays. After showing all the rays and fix
the time, calculate button to show the animation of light propagation.

Figure 8. Completed 3D model on the optical fiber with light propagation

4.3. Developing the Single Mode Optical Fiber

Light propagation in single-mode optical fiber drawing designed used all steps as developed the
multimode optical fiber, light source and the ray light propagation except for the movement of light as it
moves in straightway. Figure 9 shows the measurement for single mode fiber. The detail specifications for
the construction of single-mode fiber are the core to cladding diameter ratio of about 9 microns to 125
microns. The length of the fiber is 350um while the diameter and length of the ray light are 5um and 35um
respectively. All parts are assembled and arranged then all rays in the fiber are hidden to model in 3D. Later,
it is shown one by one along with adjusted time and lastly, a calculation is pressed to show in a 3D model.

Figure 9. Step to develop single mode optical fiber and the animation of light propagation
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4.4. Data on Users Search Demand on Fibers

Figure 10 shows the data collected on interest over time for single mode optical fiber. Users
searching single mode optical fiber around the worlds for the past year are shown on the graph and the table
above. Figure 11 shows the most searching is China, the biggest country in the world. People from China
shown the most interest in this single mode optical fiber followed by Qatar in second place and Oman at the
third place for the year 2017 until the recent time in the year 2018.

User Research on Single Mode Fiber in 1 Year Interest by Region for Single-mode optical
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Figure 10. Interest over time for single mode fiber Figure 11. Interest by region

Figure 12 shows the interest over time for multi-mode optical fiber. Data shows people searching
multi-mode optical fiber around the worlds in one year. Figure 13 identified that China is still the country
need and it is the biggest interest for both single mode and multi-mode fiber. The second region that shows
interest over multi-mode fiber from the collected data is Singapore followed by the United Arab Emirates at
third place.

User Research on Multi-mode Fiber in 1 Year Interest by region for Multi-mode optical
fiber
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Figure 12. Interest over time for multi-mode fiber Figure 13. Interest by region

Figure 14 shows the difference between multimode compared to Single mode optical Fiber search
by the user. The average shows that users tend searching more on multimode fiber compare to single mode
fiber. The average number of users that search for multimode fiber is 77, which is slightest different only
from user search on single mode fiber that is 74.5 as shown in Figure 15. People show interest more on
multimode fiber probably because it can transfer more data compare single mode and others advantage that
single mode fiber doesn’t have.

3D modeling of multimode and single mode fiber (Murizah Kassim)
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5. CONCLUSION

As a conclusion, this project has been achieved to design single mode and multimode fiber with
detail specifications animations in 3D using SolidWorks animator software. Both fiber optics cables held in
the industry market are designed in detail specification in 3D animations. Users need information on the fiber
cable specifications also are analyzed based on users search perspective using Google search data that
trending analyzed for one year started in 2017. Both 3D designs are to be published the 3D model simulator
as multimedia publisher such on a website or courses need by Telecommunication Company. This research is
significant in educating users to learn on fiber optics specifications that were designed in 3D model design
concept. It also benefits to users in network communications and telecommunication and the
telecommunication company can make use of this 3D model as media publisher through their website in
promoting consumers and services of marketing network equipment and fiber cables.
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