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Preparation Before Commercialization: A Case Study

L *NMohammad Syuhaimi Ab-Rahman, " *Hadiguna, *Hazwan Harun,
'Syuhada Zalmi and *Kasmiran Jumari
'Research Advancement Strategic and Planning (RASP),
“Spectrum Technology Research Group (SPECTECH),
Department of Electrical, Electronic and System Engineering,
Faculty of Engineering and Built Environment,
Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor, Malaysia

Abstract: Product commercialization of higher education is one of a national asset and it should be well
developed and systematic. Through the policy of commercialization, it has given a new chapter to the
researcher in terms of mcentives and royalty percentage. Most of the research 15 able to produce prototypes
and intellectual property but not all succeeded m making a product Therefore, it is the responsibility of
researchers and mstitutions to bring the prototype to the next level for marketing to local and overseas markets.
This study proposes measures that can be carried out by researchers led to the commercialization of products.
There are three assessments done, comparative aalysis, professional and market assessment. Two leading
companies in the country were invited to perform this assessment. As a result of organized activities allow
researchers to get a clear picture about the market potential of intellectual property. In addition, the responses
and ratings provided by these companies can also be used to apply for commercialization funds offered by any
financial institution or a grant or directly commercialize the products.
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INTRODUCTION

Tnnovation is fundamental to the growth and
development of a country. Tt is a catalyst that will
determine the shape and speed the country to become a
developed nation. For Malaysia, it 1s the core in the
transition to the economy led by technology in the future
where 1t 18 important for mamtaining competitiveness. The
changes occurring today require the government and
mndustry to put imovation and creativity as a key factor
mn ensuring that the shift to knowledge-based economy
can be achieved.

In this regard, countries should strengthen through
the stimulation of innovation and forge new ideas and
ingpiration, expands the existing talent, exploit the
creativity and inventive ability of the country’s human
capital to the maximum level. In addition, the industry
must move quickly to produce more value-added products
and efficient in meeting market requirements. A proactive

and integrated approach 1s essential to fulfill the needs of
Vision 2020 and enable Malaysia to position itself
strategically in line with other more developed countries
and influential. Commercialization is the process of
developing market and producing and delivery products
or services for sale whether by origmating party or by
others.

The level of mtellectual property commercialization in
Malaysia 15 still low with the number of products has been
commercialized from the Research and Development
(R&D) findings is carried out only 3.4% from the funds
allocated. Mimstry of Science, Technology and
Innovation (MOSTI) mn the mnth Malaysia Plan 1s
responsible for managing R&D funds of RM27 billion for
the fund’s portfolio of innovation
technology. In an effort to promote the commercialization,
the government has formulated the policies of intellectual
property commercialization of R&D where the recipient of
government funds would be an ideal owner for the

science and
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resulting intellectual property. The govermment also
provides an incentive of RM15,500 for researchers who
are able to produce patents. They will get 80% royalties
from the commercialization of the results. In 2009, a total
of 270 registered patents in MyIPO.

One of the Key Performance Index (KPI), the mmistry
is to increase the mumber of patents at a rate of 10% this
lead the
unprovements to existing products or processes other
than a new production based on existing theory. Research

yvear. Research based innovation can

i this category 18 one of the branches of research
applications by:

Production of creative and immovative using the
existing theory
New discoveries to umprove products or processes

Commercialization 1s the basis of a country’s
competitiveness. Quality of life depends on the creativity
of its people. The pride of a nation can be improved
through innovative capabilities. Sources of the new
economy can be explored with the generation of new
knowledge and teclmology upgrading through imovation
and creativity. Steps towards the commercialization of a
project started by triggering new ideas shown by the
results based on irmovation.

The application/innovation study is a research
towards the formation or development of an mnovation
The the process  of
plamming implementing research, analyze, document and
develop engineering prototypes, protect the idea (the idea

results. research covers

of patents). Commercialization processes include the
following:

The 1st stage of assessment (screening product)
Potential product undergoes a market need analysis
the 1dea of patent before market survey if the product
1s not covered

Positive results from the market need analysis allows
the development of commercial prototypes (with
enthancement features after getting feedback from the
target custormers)

Testing of product

Economic considerations; mass production, end user
vs. manufacturer considerations, entrepreneurship,
funding

Ownership, outright vs. royalty

Figure 1 shows the strategies to promote
comumercialization. It involves all levels from national
leaders, institutional management, head of marketing and
finally the researchers. In addition, the involvement of the
industry is also important in catalyzing the development
of commercialization in the country.

This study proposes three components that need to
be done before the commercialization process. Three
components are:

Marlket survey/comparative analysis
Professional assessment
Market assessment

From the responses obtained from all three of these
activities, it gives a clear picture of the market potential of
intellectual property. This strategy is suitable to be
applied in research and innovation at the university for
the purpose of commercialization of research results
because not all universities have complete equipment and
facilities. Through the proposed strategy can also be used

(f) Increasing

(a) Strengthen the
structures and
institutions support
through leadership

(b) Enhance a

commercialization
expertise and effectiveness
of marketing management

€

conducive environment
business matching and
technology preview

Strategies to
promote
commercialization

(e) Promote cooperation
between industry,
government and research
institutions

¢

(¢) Promote the
application of main
technologies for a more
market-driven

(d) Provide sources
of funding and
appropriate policies

Fig. 1: Strategies to encourage the commercialization from higher education institution and research institute
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as the measure of the intellectual property and received
the response assessment can be used to upgrade the
product to be produced. In addition, it can also be
strength to win the funding applications for future
commercialization.

Product description: Here researchers utilized fused
splitters, three number LEDs as a source, three munber
photo detectors at receiver-end and low-cost filters to
develop a whole system of Wavelength Division
Multiplexing-Plastic Optical Fiber (WDM-POF) for
m-vehicle entertainment network application system
(Ab-Rahman et al., 2009a). The most important aspect that
plays an important role to transmit three different signals
represented by different color on transmitter devices 1s
the filter which is placed between the low cost splitter and
the receiver-end.

In this research, three different LED were utilized; red
LED (650 nm) transmit an internet line through LAN
comnection and green LED (520 nm) to deliver a high
quality video signal to be displayed on a monitor screen
and blue LED (470 nm) represents an audio signals which
distributed inside the vehicle as shown in Fig. 2. Only 5V
DC 1s used to drive LED current that can be further
modulated with signals (video, audio information) to
distribute amongst the passengers in the car. Figure 3
shows the products (POF demultiplexer) that are used in
high capacity WDM-POF network for
entertamment and communication system. Through a POF
Optical Splitter 1=3 and 14 cascad device allows 1x12
devices designed (Ab-Rahman ef al., 2009¢; Safnal ef al.,
2009). Recent communication system over POF requires

in-vehicle

more bandwidth and therefore, the Wavelength Division
Multiplexing (WDM) System 1s the solution that allows
the transmission of information over more than just a
single wavelength (color) and thus, greatly increases the
POF’s bandwidth (Ab-Rahman et al., 2010).

WDM is a technique that multiple signals are carried
together as separate wavelengths (color) of hight n a
multiplexed signal as shown is Fig. 4, Wavelength
Division Multiplexer (WDM) 1s the first passive device
required in WDM-POF System and it functions to
different
single-wavelength end devices onto a single fiber
(Ab-Rahman et al., 2009b). CAN is a multi-master
broadcast serial bus standard for connecting Electronic
Control Units (ECUs). Each node is able to send and
receive messages but not sunultaneously. A message
consists primarily of an id (identifier) which represents the

combine optical signals from multiple

priority of the message and up to 8 data bytes.
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Fig. 2: Eco-friendly WDM-POF networking seems to be

the future technology to distribute the

entertainment data with high speed and high
capacity solution

Fig. 3: Prototype of the green technology handmade 1 <N
POF demultiplexer. The device is used to split the
signal to different frequency (color) which
representing video and data signal (Patent

Application No: PT2010700001)

Tt is transmitted serially onto the bus. This signal
pattern 18 encoded mn Non-Return-to-Zero (NRZ) and 1s
sensed by all nodes. The devices that are connected by
a CAN network are typically sensors, actuators and other
control devices. These devices are not connected directly
to the bus but through a host processor and a CAN
controller. A modermn automobile may have as many as 70
Electronic Control Units (ECU) for various subsystems.
Typically, the biggest processor is the engine control
unit {(also Engine Control Module/ECM or Power train
Control Module/PCM in automobiles), others are used
for transmission, airbasgs, Antilock Braking/ABS, cruise
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Fig. 4: Wavelength Division Multiplex (WDM) with an optical multiplexer and demultiplexer that have potential are used

in car and home network

control, Electric Power Steering/EPS, audio systems,
windows, doors, mirror adjustment, etc. Some of these
form independent subsystems but communications
among others are essential. A subsystemn may need to
control actuators or receive feedback from sensors. The
CAN standard was devised to fill this need.

The CAN bus may be used in vehicles to connect
engine control wnit and transmission or (on a different
bus) to connect the door locks, climate control, seat
control, etc. Today, the CAN bus is also used as a
fieldbus in general automation enviromments, primarily
due to the low cost of some CAN controllers and
processors. Old m-vehicle network protocols like D2B,
LIN and CAN are combining or replacing by FlexRay,
Ethernet, MOST Systems.

These new technologies need to be at least as reliable
as the systems they are replacing. Moreover, regulations
requiring emissions diagnostics together with the ever
increasing in car electronics further increase the number
of applications relying on commumncations.

Different automotive applications have different
requirements on the networking capabilities, resulting in
a number of networking protocols. Automotive
subsystems such as steering and braking will be replaced
by commumication networks (wires), Electromc Control
Units (ECUs), electric/electromagnetic

actuators.

sensors and

An automotive system consisting of several
subsystems with a total of up to 110 ECUs that together
might have to distribute >»2500 variables and signals. This
makes the automotive system complex in many ways
mcluding networking. POF commurication has also been
proposed for use in the placement of the aborigines as a
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Fig. 5: Applications of POF-WDM Communication System

urveillance System
(IC fabrication, factory
supervision, nuclear
supervision, etc.

communications medium that connects homes, community
centers, schools and others with the outside world.
Because of the easy care and maintenance make this
technology suitable to be used in remote and difficult to
access areas (Ab-Rahman et af., 2011b). Therefore, this
technology not only generates funding for the country
but that

development in Malaysia.

also  ensure mdigenous  soclo-econornic

Commercialization strategy: Figure 5 shows a flowchart
for the process of pre-commercial purposes. Tt started by
conducting comparative between the products developed
with several existing and identified products in markets.
Two products were selected and comparative analysis 1s
shown in Table 1.

The results obtained show Spectech prototype has
comparable features such as insertion loss and excess
loss and has the advantage of uniformity and production
costs. Professional evaluation carried out using the
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Table 1: Analysis of comparison between products Spectech with existing
products on the market
Low cost fused

Industrial fiber optic

Parameters tapper (Spectech) incorparation
Insertion loss 4-8 dB 0.2-7.0dB
Excess loss 0.7-5.8 dB <1.5dB
Uniformity 1dB 6.28 dB
(P2P Ditference)

Cost Low High
Expansion YVes (Demultiplexer) No

services of Prominent Line Ltd., for technical evaluation
of products. The response obtaned requires us to
conduct several more tests such as strain and tension so
that the device can be expanded to wider applications.
Normally, the facilities available in universities are limited
and there may be some unportant parameters that are not
measured. Any defects in the characterization that was
carried out can be executed through professional
evaluation. The company also offers to orgamize a
workshop to promote mtellectual property are to invite
prospective entrepreneurs in this field. The aim is to get
the response about this product
competitive in the market.

If there are any interest, the agreement will be made
either in the form of an intellectual property purchase or
license for production. Market assessment is to assess
the marketability of this intellectual property. Company’s

and comments

existing operators in this area called and asked to evaluate
the mtellectual property in terms of feasibility and
assembly in Malaysia.

Feedbacks and comments from the evaluators is very
useful to mmprove the quality of the product will be
produced later. Interest by the company on mtellectual
property (particularly in the existing networlk installation)
will also be asked and if the positive response given the
commercialization process will be carried to the next level
(Fig. 6).

Market survey and comparative analysis: Customers are
the foundation of any successful business. An effective
marlet research survey will show the customer needs and
desires, determines whether your product or service will
meet expectations and assists with the planning process.
Market surveys are conducted either m-house by the
company or through a marketing research agency. Market
swveys are extremely important because companies learn
what their customers like and dislike about their products
and services.

That way, companies can better meet their customers’
demands. Another form of market survey 13 conducting
comparative analysis. Here, researchers compare 1-1 the
similar product from the other companies. Characteristics
and performance of each product will be compared.
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Commercialization flowchart

Professional assessment

Market assessment

Improvement

Workshop on prototyping promotion
| |
Agreement and licensing
I

Mass prodution

Fig. 6: Process flowchart of the proposed pre-commercial

Comparison i3 important in determining the
advantages and  disadvantages of products
produce. Figure 7 shows an example comparison of
performance to assess the parameters of splitting ratio for
both products. The products are also observed compared
with the 1st generation.

In addition, the analysis of products usage i current
industry also needs to be identify the
opportunities and market for the products later. More
functions and features that may be offered by a larger
application of products that can be attributed to the
industry and ultimately the larger the market size of this

product later.

wWe

done to

From the observations, POF splitter device has a high
uniformity of POF compared to most commercial devices
(Ab-Rahman et al., 2011a). With this feature, POF splitter
device can be developed as demultiplexer device. For
now, demultiplexer device 1s still not available in current
market.

Market evaluation: Market evaluation is critical in
assessing the potential of a product in the eyes of the
industry involved. The professional results might also
discuss competitors and their current market shares,
depending on the invention (White, 2002) (Fig. 8). That is
why, we invite a leading telecommunications company to
evaluate the products produced m this laboratory. The
assessment 1s n terms of mprovement of existing systems
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Fig. 7: Histogram of splitting ratic for the 2nd generation of LFT™ splitter and commercial splitter; the 2nd generation
of LFT™ splitter are better

Fig. 8: Evaluator from the industry are invited to market
assessment

with the introduction of this product to a system
developed at the company. The marketability of products
for the local and foreign level and also acceptance of this
product are accessed by the company. This evaluation
form is shown in Fig. 9. Among other questions that
asked were about the suitability of this product in the
Malaysian market and it 1s still relevant for the next
5 years.
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INDUSTRY EVALUATION
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A &Mv»u'h POLYMER OPTICAL FIBER (POF) SPLITTER

o Muos — - -
Date 14™ Aged 2011
Anterdarxe Or Zulkarnan Mohd Yussol - Serwor Principal Researcher. Marlani Yahys - Senr

Researcher. Roml Mohamed - Head of Program, Zanuddn Lamibah - Rewearches, Mohd
Shahal Salleh - Rewsarcher (TMRND Sdn Bhal Talb Sabei Sulsevan So Khadgah
e Sdn Bhd)
Iventor Assoc Prof De Mohd Syuhars Ab Raheman
Polymer Optical Fiber (POF) Splitter
¢ LowC Fiber Splitter - Vehle € and I House
Appia sty

1 Douts the technoiogy relate 10 your busness’ Vet 100% No 0%
2 Dows the techrolkogy offer vahue of benefit 10 yous product/wervces! Yo 100% No O%
1 Dows the techrology solve sy problem that you have today? Yei 0% Mo 0%
4. Does the technology reduce cost of your product/senvices” Yes 100% No %
3. Dows the technology smprove performance of your produdtieracet” Yoo 30% Mo S0%
& Currently. do you have sutnttute for the technology® Yer 0% Mo 0%
7. Would you peeder tha ¥ 10 the wbs Yei 100% L
& | the technology outdsted Yoo 0% Mo 100%
% b the technology sutable for Malsysa market™ Yeu 100% No 0%
10 18 the technokogy wstabie for mtermatons! madet Yei 100% L
11 I yous opsnion, does the techrology 1 relevant i rest S years”  Yes 100% No 0%
12,108 5 up 10 you 10 decidie. will you ute the technology today? Yei 100% Mo %
11 Woould you recommend for us 10 contus the ressarch on this area? Yes 100% Mo 0%
Commant Highlights
Good for ipacifi; ares tuch, i builkding, in house. OF coune, requined furthur research for maturity, 0.9
reiabeity, Aptere

“Need 10 improve ipltter reluabdty (hurmity & temperature] ©

URMT Mote
The ivention has advantage o the market by sddrewsng the cout mwwe. & i haghly recommended by
respondents. Only concern i 10 tel y for rehabebty -

Fig. 9: The evaluation form used m the market

assessment

Professional evaluation: Professional evaluation carried
out by mviting companies to research labs and made
presentations on intellectual property. Normally, it would
be accompanied by university representatives who
manage umversity intellectual properties. A technical
report submaitted to the representative of the company for
analysis.

Based on analysis of reports that have been returned,
there are some important characterization parameters to
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Prominent Line 8dn Bhd recommends that:

Researcher has to maintain the stability especially the insertion loss of the handmade splitter itself at least <10 dB for
every port for 1xN handmade splitter

Low-loss commector is needed for connection between optical transmitter and POF

Researcher has to maintain the reliability of the handmade splitter together with the wavelength division multiplexing
systern to perform a data transmission process at least 100 m transmission distance to make sure that the entire systern
are appropriate to be integrated into automotive systermn and home networking

Housing of the prototype need to be improved, in term of weight of the casing, material of the housing need to replace
by plastic or aluminium which is lighter than the metal itself

Researcher has to provide a better mechanical-based tools to replace a common twisting and pulling method or instead
of using hand to make sure that the performance of the handmade splitter are constant

The length of the tapered area of handmade splitter must be shortened to make sure that the housing/casing are smaller
than before

Researcher has to find/buy a latest (polymer) optical fiber-based spectrum analy zer and high resolution optical power meter
to gain a better measurement result and better specification

Researcher has to compare the efficiency of the handmade splitter to other POF-based splitting method such as
moulding-based splitter, prism, etc.

The project have to provide a tuneable bumer/heater to find the best level of temperature for fusion process, beside
researcher can conduct a further study on effect of heating process to a fused splitter

The project need to improve the testbed and the whole networking to be exposed to industrial/partner to convince them
as tmch as network/systern can be integrated using handmade splitter together with wavelength division
multiplexing-based technology

The crosstalk and signal-to-ratio of the handmade splitter need to improved and lies between -20 to -30 dB
Researcher has to provide some samples to be distribute so some company in a small scale to make sure that they will

provide a feedback about the ease of use of the handmade splitter in their system, especially for some system related to
small world networking such as automotive, fiber to the home, intemet service provider, home networking

Fig. 11: Professional assessment report by Prominent Line Ttd.

implement if we are intend to commercialize the intellectual
property intemationally and there are several suggestions
recorded for improvement.

This assessment is important to get expert advice on
mtellectual property techmcally i order to compete at
international level (Fig. 10).
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Special visit from the department of prime minister: This
intellectual property has been selected among the
10 prototype will be evaluated by the Department of Prime
Minister to be commercialized. Tt is an opportunity that
should be taken to bring products for further research
(Fig. 11 and 12).
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between
representatives from the Department of Prime
Minister

Fig. 12: Discussion UKM-Spectech  and

CONCLUSION

Using the assessment report prepared by the
evaluator allows the project have a high opportunity of
research grant applications such as the Prototype
Research Grant Scheme (PRGS) mnovation, Cradle fund
and others. The research was enough to convince the
providers of grants for which this project has the potential
to be commercialized with improved systems and plenty
of preparation. This study has managed to propose some
evaluation may be made before commercialization
possible.
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