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Zse-Hong Tsai, Executive Secretary of
the Office of Science and Technology

n the era of artificial intelligence (Al), Internet of
Things (loT), robotics, cashier-less stores, VR
and AR are bringing us innovative experiences
like never before. The advances in technology
are not only transforming our imagination of living
but also affecting every aspect of society across
the board—communications, manufacturing,
electronics, semiconductor industries have all felt
the winds of change. Faced with new challenges,
how can Taiwan leverage its strong foundation
armed with talent and know-hows in chips and
semiconductor manufacturing, and transform
herself into a next-gen digital powerhouse that
can tap into information-rich applications to
enrich the lives of her people?

In this quarterly edition, we set out from the
enriched life experiences brought by smart
technology to explore the advantages of Taiwan
and focus on the key to success in the future.
We paint a picture of a digital nation by drawing
from the observations and suggestions made
by leaders in various fields. We also catch a
glimpse of what the future holds by learning what
startups are doing.

Fostering Al talent is the key

Minister without Portfolio Audrey Tang believes
that today's Al is akin to an extension of human
experience; digital transformation is imperative,
and the key to the future lies in fostering
talent! To this end, the government is actively
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integrating digital technology into the new 12-
year national education curriculum, in hopes of
starting them young from basic education, all the
way to higher education and actual applications
in the workplace. By engaging in the creation
of platforms for innovative and experimental
programs, the government is working toward
allowing new technologies and opportunities to
take root in Taiwan.

Whether it is big data analytics or Al innovations,
the focus is on helping us identify problems
and analyzing the most effective solutions to
ultimately improve our lives. Sheng-Wei Chen,
academician at Academia Sinica and CEO of the
Al Academy, noted that when companies want to
take the next step in introducing Al technology
into their business, they are often held up by
obstacles such as "lack of experienced talent",
"insufficient digital infrastructure", "difficulties
in pinpointing the real problems" and "the
great divide between academia and industry".
Therefore, fostering talent is a top priority in
opening up new avenues for enterprises.

Over the years, Taiwan has been cultivating
countless talents in future technology by
integrating the best of the virtual and real worlds
while maintaining a digital edge, all of which
are continuing Taiwan's momentum in industrial
innovation and applications.

Emerging technology innovations
drive transformation and
upgrades

With the rise of IoT, Al applications can be found
in various domains. Tsu-Hsien Tung, convener
of the DIGI" Civil Advisory Committee, is
convinced that future Al will be the force pushing
forward hardware upgrades, and it presents
a new opportunity for transforming the tech

i
=
=
£
=

ABojouyda] pue 82ua1dS 40 921440 'Auereioes aAllnoax] '|ySL BuoH-9s7Z M



inFonpad ISE g dekell SAUOM S 401103 B i Fi

CH S8

ABojouydoa] pue 20UdI0S JO 92130 'A1e18109S 2AIINd9Xx] '|YSL BuoH-9s7 M

5G #iFK -
VR AR B&EE#TR 3R

RYBRANBLEENES  REBETNAE
HFEREDABREREAREENEAN
REBHESFRUASE  BEREREME
R HEBRMAN  REECESRMEFS
REMBDRILTMANER  BEEE
RELEEERBBRLS HHBEBERS
M 72 LE R R MG #0252 58 A AC AR B Al el
(6G) REHR - HB) Al RInGE A MM E
LAZRHY -

BE= 5G BIK1E 2020 FRE AL » BEER »
BATAEREMBA - FE— T HEBF R
BIFT > RIREMAETETRELEANER -

AEREHWERERBRBACRLEETEHN
5G MHMEERER (VR) BERBEIR
(AR) &THENR  SFLRERFE ~ HE
AE BB RKEFSEXLEEZLITHRN
ZH -

industry in Taiwan. Tung also suggested that the
government should prioritize the development
of innovative applications for smart cities in
Taiwan—new technology can bring about new
living experience and Taiwan can become the
best testbed for emerging technologies in the
future.

From a software products provider to a service-
oriented solution provider, Microsoft has
successfully transformed itself by focusing
on cloud services and the development of
artificial intelligence. Earlier this year, Microsoft
announced the establishment of an Al R&D
Center in Taiwan, with plans to invest NT$ 1
billion to form a 100-person R&D team in two
years. Witnessing firsthand the challenges faced
by small and medium enterprises (SMEs) in the
process of digital transformation and offering
innovative services, Jason Tsao, Head of Artificial
Intelligence at Microsoft Greater China, advised
businesses to reexamine the real demands in play
because digital transformation is more than just
introducing software but improving life or work
quality and productivity—true Al begins with real
life.
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Ushering into the new 5G
era—experience the future with
VR and AR

In pursuit of the quality of life, Nicky Lu, Chairman
of Etron Technology Inc., has long been an
advocate of making the best of semiconductors
to help humans showcase our natural intelligence.
Lu pointed out that with innovative advances
in wafer scaling and 3D ICs, heterogeneous
integration is leading the way to more diverse and
novel applications of semiconductor products,
including the development of advanced
automotive driver assistance systems and the
promotion of precision medicine. These visions
of the future rely on 5G, the fifth-generation
wireless communication technology, to support
the breakthrough in edge Al.

As 5G expects commercial use in 2020, a faster
and ubiquitous connected world is slated to
further accelerate the innovation of technology
and add incredible new experiences to our lives.

Since 5G is at least 10 times faster than the
existing 4G, it will further increase the popularity
of virtual reality (VR) and augmented reality
(AR) technologies. Innovative applications can
range from home and furniture to automobile,
education and tourism industries.

In response to the ever-expanding market
demand with a focus on offering immersive
space experience (e.g., AR and VR), iStaging has
targeted market leaders to maximize its resources
in creating enhanced real-world experiences.
Meanwhile, Appier, a technology company
that easily reaches out to its cross-screen
customers through its big data technology, helps
businesses build audience behavioral database
to seize opportunities by understanding the inner
workings of customers and operations.

Looking forward to the future, the government
is keen on pushing the DIGI* Program. Through
relaxing laws and regulations, active investment
in digital infrastructure, and strengthening
the cultivation of cross-domain digital talent,
technology applications such as big data, loT and
Al are going to shape innovations and enrich our
life experiences.
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Digital Innovation from Education to

Industrial Application
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Digital transformation is an imminent
issue. The Taiwanese government is
seeking to address it by incorporating
digital technology into the curriculum
of its 12-year compulsory education
system and creating an innovative
platform where new technologies and
opportunities can be experimented and
take root in Taiwan.

e live in an era of drastic changes. The

majority of industries are constantly
reorganizing and merging, and many of the
professions or jobs known to us today may no
longer exist in the future. While technology
revolutionizes people's lifestyles, rise of social
network and artificial intelligence is changing the
ways our next generations perceive the world and
ultimately alters our imagination on education.

This is why the new 12-year curriculum has been
designed in such a way that it is different from
the old ability-based approach. It emphasizes
more on character building and "self-motivated
learning" in addition to knowledge teaching.
Students will no longer be diverted into different
divisions or subjects. Instead, they will be able
to take electives in senior high schools, a choice
that was only available in universities. This
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change allows students to develop their problem-
identification and problem-solving abilities through
exposure to interdisciplinary courses.

New technologies bring
new changes to education

"We encourage students to think because there is
no single correct answer to most problems in the
world. If you want to make the world a better place,
new technologies are your tools. They help you
accomplish your missions and purpose desired in
life,” said Audrey Tang, Minister without Portfolio of
the Executive Yuan.

In the future, learning will no longer be confined to
specific subjects. Students will be encouraged to
think outside the box, and be guided to feel, explore,
criticize and think in real-life scenarios so that they
know how to care for the environment they live in.
Technology will be their best learning tool, especially
in Taiwan where access to broadband has been
perceived a basic human right and is available in
remote areas or offshore islands. Moreover, with
the prevalence of 4G, the way students learn has
been fundamentally revolutionized by technology.
The students are no longer passive receivers of
knowledge like the ones they used to be.

Tang emphasized, "The purpose of education is
to make students understand that, no matter how
complicated the world becomes, they are all part
of this world and wield the power to change it."
Education also aims to motivate the students to care
for others and work with others.

To accommodate the educational reform, the
government is also exploring the possibilities of
amending the "Degree Conferral Law" in tertiary
education so that degrees will no longer be awarded
by a single department. This would encourage
students to learn skills and knowledge that interest
them in different fields. In a world that is constantly
changing, four years of tertiary education will no
longer be adequate for students. This is why life-long
learning has become a new trend.
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"Tertiary education plays a vital role in the
Executive Yuan's Social Innovation Action Plan. We
have begun a 2 to 3-year trial-run of University
Social Responsibility (USR) program to make the
universities’ capacity more closely connected
with social trends." Audrey Tang pointed out that
USR is intended to bring students close to the
needs of the society and encourage the students
to learn and accumulate experience through
practice. Meanwhile, university programs are
being redesigned to reflect the society's needs
and facilitate co-prosperity with the society.

Open source and sharing for
bigger influence

In addition to educational reform, the rise of
Wikipedia has broken old rules. Coediting and
information sharing have driven the openness
of information. Open source software has also
become the power that drives innovation, allowing
many new technologies and opportunities to be
unfolded freely.

Audrey Tang said, "This is why we are actively
forming an open government administration by
inviting the public to discuss budgets, policies and
laws so that the budgets, policies and laws can be
amended and adjusted to accommodate changes
in time." All of the above ideas are possible only
in a liberal and open society, where original and
open thinking is appreciated. The prevalence of
openness will influence all walks of life, from talent
cultivation to industrial innovation.
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Over the years, Taiwan has nurtured countless
digital talent with its advantage in hardware/
software integration and digital environment, and
the industries have been active in the application
of industrial innovations.

Take the development of digital banking, a
service that is closely related to people's life, for
example, because of the extensive broadband
coverage and prevalence of mobile apps, Taiwan
has been a good environment for digital banking.
Many innovative business models, such as virtual
currency and sharing economy, have thrived on
this development as a result.

Audrey Tang said, "Although the financial industry
is highly regulated in Taiwan, the government has
been actively exploring solutions for the industry
in order to encourage innovation." One of the
solutions is the "Innovative Regulatory Sandbox"
introduced by the Ministry of Economic Affairs.
Through relaxed regulations, the government
hopes to create a more friendly and flexible
environment for innovation. Other solutions such
as the New Regulation Adjustment Platform and
the "Financial Regulatory Sandbox" proposed
by the National Development Council have also
been introduced to start-ups for experimenting
new ideas. They allow the start-ups to learn from
mistakes at lower social costs, while accumulating
experience for future success.

Digital technology has revolutionized the world.

“The development of human and Al has become
closer and closer. The parabiosis relationship
between human and Al has rendered Al an
extension of human intelligence. Technology helps
people save more time and process so that people
can direct their attention to things around them,
embrace different experiences, while thinking how
to make life better."

Audrey Tang also believes that, in the era of
technology, the concept of sustainability and
mutual prosperity allows people to rethink
the value of life and see happiness apart from
pursuing material satisfaction.
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Making Taiwan the best place to experiment new
technologies
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"We should put new technologies to good use,
rather than resisting them," said T.H. Tung,
convener of DIGI* Civil Advisory Committee
and Chairman of Pegatron Corporation, one of

the world's top five smartphone assemblers
with production of more than 100 million

smartphones each year.

WETER A iPhone W% E T M4 -
F iPad BER ~ T8 Y BIR B REBIRETE
EENLRER - RE > M THRAALE
Rl - RBERTERATHNEESHE Bl
RATEEHETENRE i "HMAD
ATRAIRE - WA BB E  ERREME
BHRHAHET »

RIEFERIE R -
%EEM[:EUAI%’%%%%

RRAEE  REXABHFRERNWT LR
=& MEFET/N\FRRFAREASEIL
EEEBRBTE *Dgﬁ‘éﬁ%ﬁﬂ%%‘&%&
R T MM REMA TR - F—
A ERER IR MAZLE -

For the last 10 years, Tung used iPhone to
send and receive e-mails, read on iPad and
chatted with his daughter in the U.S with real-
time communication software. Today, he uses
Al for factory tests and enjoys the latest smart
speakers at home. Having observed how Al has
affected people's lifestyle, he said, "Technology
has profoundly changed the ways we live and
connect with the society."

Transformation of
the manufacturing industry:
from automation to Al

Time has changed, and the manufacturing
industry has never ceased to keep up with
time. Pegatron Corporation began introducing
automated production 18 years ago. With the
help of advanced equipment, such as robotic
arms and optical inspection, Pegatron managed
to increase production speed per unit of
production by 6 to 7 times at its Suzhou Factory.
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However, this is still not enough, because
smart production, Internet of Things (loT)
and Al will bring about a more advanced
upgrade, or Industry 4.0. "What Al brings
to the manufacturing industry is similar to
what cultivators did to traditional farming - a
revolutionary breakthrough," said T.H. Tung. In
the past, it took Pegatron more than a dozen
people and two weeks to complete defective
assembly analysis. To address this shortcoming,
Pegatron spent 3 months training an Al-based
analysis system using historical data. When
the system went live, it took only few hours to
complete the analysis.

When asked about industrial applications of Al,
T.H. Tung believed that Al is very suitable for
performing a single task in great depth amidst
an enormous volume of data. He said that Al can
not become the Governor of the Central Bank,
but is useful as an assistant of the Central Bank
Governor owing to its ability to quickly analyze
exchange rate changes and impacts on overall
import and export. Wall Street firms are currently
looking to exploit Al for its fast data capture and
analytic abilities, and are laying off junior traders
and analysts wave after wave to pave the way
for their transformation into technology-based
service.

Taiwan can be an experimental
ground for new technologies

Taiwan used to be criticized for "only having the
hands for hardware but no minds for software";
however, T.H. Tung sees Al as a means to
upgrade hardware capacity, and therefore
presents transformation opportunities for
Taiwan's high-tech industry. He argues that
Taiwan should treat itself as an experimental
ground for new technologies, and start building
smart cities to attract foreigners to learn from
Taiwan.
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For example, parking lots tend to be scarce in
densely populated cities. By placing sensors in
carparks, we can control parking lots, identify
license plates and achieve automatic fee
collection, which is one step towards building a
smart city. While carparks are old infrastructure
in any city, the sensors used for loT are one thing
that Taiwan is good at producing. As long as we
are willing to take steps to improve information
management, we will be able to create a blue
ocean full of opportunities.

Once Taiwan establishes its global reputation
for building smart cities, opportunities to export
turnkey solutions will soon emerge. T.H. Tung
revealed that mayors from 150 cities worldwide
will be visiting next year's smart city exhibition,
and this would be the perfect time for Taiwan to
demonstrate its Al and technological capabilities.

Ditch the old thinking and
embrace the new
"Without collaboration between the industry,

the government and the academia, it becomes
very difficult to realize our visions toward smart
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city," said T.H. Tung. He then mentioned several
examples where innovative technologies are
being strangled by old laws. Self-driving vehicles,
for instance, requires road test to evolve, while
some ideas about smart home involve automated
control of gas, water and electricity that can only
work with the help of the public sector. Without
participation of the local governments, inventions
can only exist in laboratories and will have no
chance of becoming a part of our life.

Innovative technologies are changing people's
lives all over the world. In New York, people no
longer fight for taxi on roadside. Instead, they
call for car-sharing service using cellphones.
Meanwhile, a run-down food stall operating in a
remote area in China manages to collect payment
via Alipay with the help of a damaged QRCODE.
T.H. Tung admitted that the biggest obstacle for
promoting new technology in Taiwan is people's
old way of thinking.

"If we don't try, there will be no improvement
to Taiwan's industries. If our engineers have no
experience in the new technology, how do we
expect them to design services based on it?"
T.H. Tung pointed out that any ground-breaking
technology, be it smart city, mobile payment or
sharing economy, will inevitably impact existing
industries to a certain extent, like what UBER did
to taxis and what third-party payment did to the
financial industry. However, these are the impacts
that will move us forward.

As the convener of DIGI” Civil Advisory Committee,
T.H. Tung considers international competition
a dynamic process that can not be addressed
by any single sector. Instead, the policymakers,
the inventors and businesses should collaborate
with each other to develop more comprehensive
yet fine-tuned strategies for Taiwan's digital
economy. It is because of the potential impacts
from changes that we need government policies
to guide existing industries through their
transformation and crisis so that the society may
connect quickly and painlessly with innovations.
This is the level of involvement that Tung expects
from the country with regards to smart policies.
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Digital technology and AI help win the world over
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Microsoft, the slow-pacing elephant, has
recently been successful at detaching
from its reliance on Windows and
reorganizing towards a service provider,
as opposed to a software seller. By
focusing on cloud services and Al, the
tech giant once again saw its share
price rise to historical high. It is not an
overstatement to describe Microsoft as
the tech company that knows best about
digital transformation.
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Furthermore, in January this year, Microsoft
announced its establishment of Al Research
Center here in Taiwan and investment of NT$1
billion into building a research team of more than
a hundred members within two years. Jason
Tsao, head of Microsoft's Al team in the Greater
China region, said, "Digital transformation
involves more than just choosing the right
software to purchase but requires more in-depth
thinking about a company's future from a digital
perspective, including ways to operate more
efficiently, new ways of reaching customers and
new business models."

Jason Tsao currently helps many customers
adopt digital transformation. "Most of those in
need of adopting this change are enterprises
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that may still be making profits but are losing
the competitive edge," he said. Tsao felt this
anxiety across business owners in Taiwan, from
large corporations to SMEs. SMEs in general
face challenges of operating at limited scale,
rising cost and retiring key personnel; large
corporations, especially manufacturers, are
presented with the need to relocate production
sites again in order to compete against Chinese
firms.

Al is not a panacea solution
and requires extensive digital
integration

Business owners nowadays are highly receptive
of new technologies, but the challenge lies in
finding their actual needs and building the right
advantage with digital technology that would help
them thrive.

Jason Tsao pointed out that Taiwanese business
owners often have unrealistic expectations about
Al and see it as a panacea solution. The owner
of a manufacturing business once said to Tsao,
"I would sign right now if you can assure that Al
will rid my machines of all problems...," which he
found quite difficult to respond to. There are only
very limited things that Al can do at this stage of
development; the technology can only analyze
what had happened and attempt to solve the
problem.

He recommends business owners to think
practically about "What is it that | want Al to
do for me?" The prerequisite condition for
adopting Al is adequate volume of data. He has
looked deep into many companies that showed
willingness to incorporate Al into their operations,
only to find that data is not connected between
machines within the same factory or between
subsidiaries under the same group. At this point,
he would usually tell his customers, "Right now
you don't need Al, what you should begin with is
data integration."
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SUMEEKO, a large manufacturer of industrial
fasteners, for example, has proven able to build
an empire from the fine craftsmanship of its
seasoned workers, but there is only so much
that manual process can achieve, and it is very
difficult to keep defects within Oppm as many
customers may require for high-end fasteners.
This is why SUMEEKO has struggled making
its transformation into high-end fasteners for
aviation or automobile industries. In collaboration
with the Metal Industries Research and
Development Centre, Microsoft began helping
SUMEEKO incorporate Al into its production
line step-by-step. The most fundamental
change made was to connect machines across
production lines. Next, the team made digital
implementation of various processes, including
automated defective product testing, production
line alert, and workers' experience on production
line switch. Ultimately, SUMEEKO managed to
increase production efficiency by 300% and
improve the precision of screws produced by
50%.

Based on real solutions implemented by
Microsoft, Tsao said that most people would
be surprised to know that Microsoft Office, the
office productivity software package, is actually
the most popular Al solution adopted to date.
When you input "Lunch" into the subject field of
your calendar, the Al Assistant will automatically
set time at 12:00 noon. The Al Assistant also
checks your meeting schedules and recommends
the most suitable arrangement so that you have
more time to tend to work that require your
attention. The Al Assistant would even remind
you, "The recipient seldom checks e-mail after
11:00pm. Do you wish to postpone sending until
tomorrow morning?"

To Jason Tsao, the true benefit of Al is to improve
quality and efficiency of life or work in every
little detail, and not to introduce revolutionary
products within short period of time.
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Software talent, flexibility and
freedom are crucial

Taiwanese talents have so far demonstrated
unmatched advantage in terms of intelligent
Chinese input, user intent analysis and vertical Al
integration, which contributed to the outstanding
accomplishments of Microsoft's Al Research
Center. Jason Tsao said that every country has
its own position in the world, and he considers
"deregulation” the best resource the government
can provide for businesses towards building a
digital nation.

He used Estonia, a small country in Eastern
Europe, as an example and said that the Estonian
government is the most digitally transformed
government in the world. Estonia has complete
and transparent digital infrastructure in place
for business entrepreneurs to test their services
before introducing them to the rest of the world,
and therefore has the highest percentage of
new business entrepreneurs in the world. Last
year, Estonia became the first country in the
world that issues national bonds denominated in
cryptocurrency. Taiwan, as an island market, has
much to learn from the flexibility of the Estonian
government.

"Taiwanese companies must embrace the world
if they wish to become unicorn enterprises
because only within a true open market may
businesses achieve the ultimate success” , said
Jason Tsao with resolve.
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Embracing the new post-Moore's Law era with 5G
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Waves of artificial intelligence are sweeping
across the globe. Creating more efficient
tools and environments founded upon cloud
computing and digital convergence is at
the very core of this game. Riding this wave
is Etron Technology, whose IC products
have been important players in the global
semiconductor industry for 28 years since
its inception. Its ingenious “eye-brain-nerve
convergence" initiative is the driving force
behind its more recent success.
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he so-called “eye-brain-nerve convergence"
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ATIRB M EE AR 55— 2 ST refers to producing semiconductor products
that combine the three crucial sensory nerve
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functions analogous to those of a human body.
The first is Memory (the brain nerves): Etron's
specialty buffer memory acts like a human brain
in charge of memories. The second is Vision (the
eye nerves): Etron has developed an array of
webcam controller ICs and 3D imaging solutions.

"Real-life objects are three-dimensional, so
visual presentation to the human eye should
be more than just 2D images. That's why we
already launched state-of-the-art 3D vision
technology 2 years ago," Chairman Lu pointed
out. Later on, the facial recognition from Apple's
iPhone X brought 3D image sensors to worldwide
attention.



FoKAIREHKLERH (Connectivity)
ShRIRY USB3.1 Eim & dn 2N R AR A R
EEEEAR  BRETBRMER

EGESKARER

BRARRBE  EBFELEAIFEREHE
ANEREENBEATERLHERIR LR - £
MEEEARMERE A EZREME - FH
NEBEFIER  EBAMABEERENTE
HE FYERERTULUENEARRSRER
o EEHMRALESEMABEBEARAETEN

RAEDIE -

ClE#EE ALESRRRENBEEER
MEY > THBRATHRELESER
REBRER  BEEHEH ATRAIRE
ERYORERBRMEWRRZFEELER - @
BEEMERNRE  EEFEERERE
—EHMME fAERRMBANEHER > NS5
BATEEERERRKIE 2025 F4R - EHEEF
MR R EREEREEREREIULCERE

BEEERERBEE L RHBEERNE
EHINBIRE  EBBR AR S E RN
CAR BRLURE ST BREE
8 B TAIE - R RN E TR B R
o MBMCOBY AT TR -
BRERRT - S - T REEEARR
RE  ER 1 FORMERTR ©

BEERE(EARMNEBR  FEEEMK
ANABRDL TR RBAUEREERE - flaii
RITE 2017 FHE R R ERMAVTER R &
Bh ADAS 2t - 8 B AR K EZ M B E
B (ENT e BB =17 > 7238 3D MM BT B
BEEMEDM  REFER GPS "THE
BIDREERAMETEER FERREE

The third is Connectivity (neural transmission):
with technological breakthroughs in speed,
Etron's USB3.1 host controller is like the human
nervous system responsible for transmitting
information at lightning speed.

All hail the era of
heterogeneous integration

Seeing the future trends, Lu talks about how
semiconductors are helping humans exhibit our
natural intelligence. For example, Taiwan and
Japan are both developing Al smart helmets,
which use built-in cameras to help riders
make more accurate decisions on the road.
Semiconductor products can also help the
vision-impaired see the world. These are prime
examples of artificial intelligence working to
complement human intelligence.

In retrospect, the development of Al stems
from the advancement of mathematical logic.
"Semiconductors can allow these advances
to turn into practical applications," Lu noted.
Ultimately, Al relies on breakthroughs in
semiconductor technology to support its
development. In the past, Moore's Law has
governed the chip scaling progress; meanwhile,
chip stacking technology is gaining speed. It is
predicted that Moore's law will end by 2025, but
Lu believes that we will move toward a world of
virtual Moore's Law and exponential economic
growth.

Moore's Law is the evolution of continuously
putting transistors into the integrated circuit
to boost its capacity. Lu argues that in the
future, while downscaling will continue, wafer
miniaturization for heterogeneous integration and
innovative packaging and stacking technologies
will see different material components being put
into the transistors, such as a miniature camera
lens, to expand the functions. Under these
new technological breakthroughs, Lu predicts
that: "we've entered the era of heterogeneous
integration and 1nm may be just around the
corner."
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With the possibilities of heterogeneous
integration, semiconductor products will be
able to secure increasing engagement in digital
convergence. For instance, Etron made its
presence known with forays into the advanced
driver-assisted system (ADAS) of Japanese
automotive heavyweights in 2017. It has also
been collaborating with the University of
Tsukuba Hospital in Japan to develop a system
for liver tumor surgery. The use of 3D cameras
creates a liver model and a map of blood vessel
distribution, serving like a GPS navigation system
to the liver. The 3D vision allows the removal of
irrelevant images to clearly make visible every
tumor site on the blood vessels, assisting doctors
to make the best decisions before any incision.

In essence, Lu thinks all of this is helping human
life to progress. He envisions that a plethora
of 3D image data will help hospitals construct
different types of tumor clouds. Then, with the
support of eye-brain-nerve convergence, a
comprehensive medical database can be built,
realizing the social functions of semiconductors
to unlock precision medicine for the better.
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5G, the essential catalyst for
the new technology law

Before bidding farewell to Moore's Law, Lu has
proposed a new technology law:
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The implication of this new technology law is
that semiconductors are multiplied by the power
of different app systems, and then multiplied by
the power of the two Cs combined—the first C is
content and the second C is cloud. This means
when content is continuously transmitted to the
cloud, this development structure enables a
smart economy.

The global market for chips in terms of revenue
is around US$420 billion a year. In the next six
years, this figure is expected to hit US$660
billion. Lu is optimistic that, under this new
technology law, the global chip revenue is
expected to reach the 1 trillion benchmark, and
its future is limitless.

These imaginations of the future are all based
on 5G. Taking a step back to talk about the
implementation, Lu said that "56G is a must-have
tool for a connected world and cutting-edge
Al chips need 5G to see breakthroughs. It is
therefore imperative to develop 5G."

Taiwan's extraordinary advancement in the
semiconductor industry over the years has
been propelled by pioneering engineers' desire
for technological breakthroughs since the
early days. Lu calls on the young generation
of engineers to continue this legacy and carry
their passion for R&D in our digital nation, while
striving to move Taiwan forward with emerging
technologies, allowing artificial intelligence and
digital convergence to complement each other
and guide us towards a better future.
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Al talent training presents urgency
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Al is changing the world at a
pace beyond imagination. Will
businesses rise above or sink
under this wave of changes? It all
depends on access to talent.
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1] D igital technology has always played the role

of an "accelerant," enabling businesses
and government agencies to distribute resources
at higher efficiency and react more quickly to
market conditions. Al is no exception." Sheng-Wei
Chen, researcher of Academia Sinica and CEO
of Taiwan Al Academy, explained that regardless
of the type of digital technology sought, be it big
data analysis or Al, the main purpose is to help
businesses identify problems and analyze for the
most effective solutions. Individuals, businesses,
schools or even government institutions can all
gain insight through Al, which enables them to
improve the current conditions and create new
opportunities.

Gaining new grounds through Al

Unlike other digital technologies, Al does not
exist in isolation, but instead builds on top of
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one's existing strengths. In other words, Al
allows businesses to refine and multiply their
existing service capacity. "With the help of Al,
Taiwanese businesses from manufacturing,
medicine to agriculture will all be able to innovate
and transform at a faster pace, and become
model examples of smart manufacturing, smart
medicine and smart agriculture to the rest of the
world." However, Sheng-Wei Chen also pointed
out that although Al is a key to innovation and
transformation of Taiwanese businesses, it
requires sufficient talent to inspire the promised
potentials.

This is exactly the reason why Taiwan Al
Academy was founded: to train Al talent
through collaboration between the industry
and the academia, especially the technical and
managerial roles. The Al talent will eventually help
Taiwanese businesses solve various challenges
they face during transformation.

"We aim to help industry experts adopt Al
within the shortest time possible, and have set
goals to deliver Al training to 5,000 engineers
and managers each year. These experts with
their deep insight in various industries will
help unleash the potential of Al and maximize
synergy." Sheng-Wei Chen further pointed out
that many Taiwanese businesses have realized
the importance of Al, but when companies try to
actually incorporate Al into daily operations, they
are often deterred by challenges such as "lack
of talent with practical experience," "lack of data
infrastructure," "difficulty in finding the exact
problems," and "the gap between reality and
theory." Taiwan Al Academy recognizes the above
challenges and is actively investing teaching
resources to speed up implementation of Al
across Taiwanese businesses.
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Building Al talent network with
innovation

Unlike the usual teaching model, Taiwan Al
Academy begins by addressing "real problems
encountered by businesses," and adopts the four
innovative approaches below to train talent that
the industry truly needs.

The first step involves creating a social network
platform with a large group. Unlike other training
institutions that deliver training in small groups,
Taiwan Al Academy's "Technology Leader
Course" and "Managers' Weekend Workshop"
average 200 students per class. Each class
represents a social network, and there are many
opportunities for classes to interact with each
other. By connecting a vast number of industry
exports on a common social network platform,
they each contribute to the development of Al
knowledge.

The next step involves procuring computing
resources with built-in GPU in the NT$10-million
range. These resources are allocated in nine
classrooms, laboratories and common areas
to give the students the best experience of Al
technology. The third step is to make "actual
problems faced by Taiwanese businesses" a real
discussion topic, and inspire students to learn,
practice and accumulate experience through
the problem-solving process. In doing so, every
student will be ready to apply Al in real situations
upon course completion.

The final step involves "actual problem solving"
and helping Taiwanese businesses develop
customized industry upgrade solutions.
Businesses are invited to send 3 to 5 employees
to participate in the Technology Leader Course,
where the employees explain to students the
challenges that they are in desperate need to
solve. These employees engage the studentsin a
series of intensive problem-solving 3 days a week
for a total of 16 weeks, and the ultimate goal is to
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help the business resolve difficulties by adopting
Al. The training courses can be flexibly adjusted
to accommodate the current industry condition.
They have the potential of training Al talent in
large numbers within relatively short time and
helping industries develop competitiveness that
would ensure their success in the world.

Constant expansion of advantage
to maximize resource yield

"It is not easy to nurture Al talent, but what's
more difficult is training on an ongoing basis.
In this process, everyone should focus on the
most critical business activities to maximize
results." Sheng-Wei Chen said that although
talent training can be led by the industry, it is
common to see many SMEs having the ambition
to innovate through Al but lacking the GPU
computing resources to realize such a vision.
Providing shared resources is something that
government agencies can do to help balance the
scale.

He added that resources are perhaps best
spent on developing Al chips, the most critical
element of all. Accomplishment in this area would
significantly improve Taiwan's Al development,
giving Taiwanese businesses the game-changing
advantage to define the future of their industries.
Meanwhile, Sheng-Wei Chen recommends that
the current industry-academia collaboration be
expanded in such a way that it enables university
professors to take employment positions
at private businesses so that the industry
may engage the academia in more in-depth
communication and brainstorming for maximum
benefits.

Lastly, Sheng-Wei Chen made the closing remark,
"We all have limited resources. It is impossible
for us to do everything in perfection. We must
be able to focus, whether we are a government
agency, a company or a school, the entire
industry must focus and try to develop advantage
through strategic alliance so that Taiwan may
come out ahead in the Al race."
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Precise monitoring of consumer behavior and

improving competitiveness of Taiwanese businesses
through Al
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Changing engines in mid-air and
changing hearts for living people
may sound outrageous, but they
highlight the imminent impact of Al to
current industries. Currently, 63% of
Taiwanese businesses are looking to
speed up transformation and improve
competitiveness by leveraging Al's
ability to increase "the precision of
customer behavior forecasting."
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1 hat we are facing now is a global
movement, and Taiwan must move faster
in order to maximize the benefits of Al and gain
the influence to change the world." said Boice
Lin, VP of Business Development, SEA, Taiwan
& Hong Kong, Appier. Although Taiwanese
businesses in general recognize the benefits of
Al, they are apparently slower in adopting this
technology compared to other Asian countries.
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According to the report "Digital Transformation
Enhancement Through Al by Asia Pacific
Businesses," jointly published by Appier and
Forrester in July of this year, 55% of businesses
in the Asia-Pacific region have already adopted
Al technology. Indonesia, in particular, has as
many as 65% of local businesses which have
incorporated Al into business operations,
followed by China - 63%, India - 62% and Korea -
57%. As for Taiwan, only 44% of businesses have
adopted Al technology.

How can we increase the rate at which Al is
adopted among Taiwanese businesses? Boice
Lin said that two things need to happen: ongoing
investment from businesses, and more intensive
talent training. He said: "Taiwanese businesses
are quite fond of Al; they just don't know enough
about it to adopt it as quickly as other countries."

Creating the C2B business model
through Al

It has been discovered in the aforementioned
study that Taiwanese businesses are most
desperate about improving interactive
experiences with customers through Al. As many
as 63% of Taiwanese businesses expect Al to
increase "the precision of customer behavior
forecasting," which happens to be the area of
expertise that Appier has long invested in.

Boice Lin pointed out that, "Regardless of the
size of business, we can help customers establish
more precise profiles of their consumers by
analyzing consumer-related data, and exploring
distinctive ways for businesses to interact
with their target consumers." In order to help
businesses predict customers' demands and
react to market changes, Appier has introduced
Al solutions that keep track of consumers' digital
footprints on websites, apps, and other devices
with screens. This approach is a huge step
forward from the old days where consumers only
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get to know a company through its website. But
now, businesses can gain deep knowledge about
their customers.

By combining consumers' digital footprints
with customers' profiles on hand, businesses
can develop a comprehensive view of their
customers, anticipate their next moves, and send
the most appropriate message for the given
scenario so that the right product is referred to
the right people at the right time. In doing so,
businesses are able to increase the conversion
rate of their advertising efforts. For example, was
able to reach more customers in e-commerce
with Appier's help, while a popular social app
benefited from exposure to a wider audience
across multiple devices.

Step-by-step implementation
of Al

Having accumulated abundant experience
helping businesses incorporate Al into service
activities, Boice Lin summarized the keys to
successful Al implementation and made the
following recommendations to businesses.
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The first step is to create an interdepartmental
team that collectively oversees the planning and
implementation of Al solutions. Because Al is such
a broad topic, it requires a team with members
from different departments who are able to
coordinate and communicate with each other. Do
all team members have to be Al experts or data
scientists? Boice Lin held a different opinion that:
"Any employee who is familiar with corporate
procedures and interested in Al is a talent worth
training." The reason is that Al is still an evolving
technology, and instead of investing resources to
train talents with technical knowledge that may
become obsolete, businesses should seek help
from external experts in creating framework and
optimizing procedures.

The next step involves tidying up the internal
database in ways that can expand the application
of Al technology. Many businesses have already
experienced the benefits of Al through services
such as marketing automation and programmatic
advertising, but in order to expand influence
further, businesses must conduct a thorough
survey of available data and tidy it up. Boice
Lin said that data tidying may be tedious, but it
is a crucial step. "This task should be handled
by potential talents that the company intends
to develop over the long run, because the
process will help them become familiar with
the company's data and improve their ability to
analyze it."

Lin also encouraged Taiwanese businesses
to convert their interest in Al into real actions.
He said: "A small progress in Al may evolve to
become a decisive breakthrough in the future.
For businesses that are pursuing a leadership
position in their respective industries, early
involvement is the only way to derive the most
benefits out of Al and become the market's game
changer."
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Virtual reality - Magic to a whole New Dimension
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consumers are being introduced to
new and fun experiences from lifestyle
to entertainment, without geographic
/ 3 restrictions. Moreover, the technologies
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can be used in commercial applications to
facilitate internal communication.

I_Iave you ever wondered what it is like to be
in an imaginary world where everything feels
real? Now with VR and AR, businesses can deliver
more immersive experience and eliminate the
barrier that used to separate consumers and the
products.

Innovative experience from
lifestyle to entertainment

The world's largest Starbucks store - Starbucks
Reserve Roastery was opened last year in
Shanghai. The store introduces a new AR
application that enables consumers to view the
process of how Starbucks roasts, produces, and
brews its coffee simply using the designated app.
In addition to viewing the story of "From bean to
coffee," the app also presents an online menu
and takes users on a virtual tour through the
roastery while waiting.
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The innovation does not stop there. For those
who can't find their way to the designated
location, Google Map is introducing a new feature
called AR Walking navigation that combines AR
technology with navigation to show users a full
view of their route and destination, all on the
phone. Users no longer need to check street
names repeatedly during navigation, but can
simply follow voice instructions and match street
views shown on phone to find the right direction.

Meanwhile, smartphone apps such as Line and
Snapchat have launched AR games onto their
platforms, while Facebook allows up to 6 people
to play AR games by video conferencing over
Messenger.

New experiences are being introduced in Taiwan
as we speak. For those of you who wonder: "Do
| have to leave home to view a property?" or
"l want this table, but | am not sure if the size
matches my dining room," now you can actually
use AR technology to your benefit. Simply
download an app onto your tablet or phone to
view the property you are interested in, or place
virtual furniture against the actual background of
your home to see how it matches. You can even
change decorations to your liking.

"iStaging" is the mind behind all these
applications. They provide AR/VR service not
only in Taiwan, but in other parts of the world
as well, with customers ranging from real
estate agencies, designer furniture, boutiques,
e-commerce and tourism industries, including
renowned brands such Google, Intel, ARM,
Microsoft, and ASUS.

Communication of space through
innovative technology

"We have always focused on the communication
of space." said Yi-Wen Fang, General Manager of
iStaging Taiwan. Founded in 2010, iStaging first
began its business by shooting 360-degree views
of property units using a single cellphone for real
estate agents, which, when combined with certain
apps, enables consumers to "view properties
online" and saves time for real estate agents.
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This innovative way of communicating space
also allows users to place virtual images of
furniture against an actual home space, thereby
enabling real estate agents, interior designers,
furniture merchants and consumers to visualize
their ideas. As a result, consumers can view
properties, choose renovations, and imagine the
look of their future house without leaving home.

Immersive reality not only enables "online
property viewing" for real estate agents, but the
same idea can also be applied to the automobile
industry for "online vehicle viewing," providing
consumers with a quick experience of the
different accessories each new car has to offer.
Education and tourism, too, have needs for VR/
AR, because the innovation not only saves great
amounts of time, but also helps multinational
companies communicate at higher efficiency and
precision.

"We have the ability to help multinational
companies work outside the constraints of
time, space, and location to improve internal
communication. For example, when an
international brand is looking to establish a new
branch overseas, the designer no longer needs
to be physically present, but has the option to
supervise the expansion and setup remotely,”
said General Manager Yi-Wen Fang.
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Focusing on innovation
and pursuing international
opportunities

Teng-Wen Chang, Chief Research and
Development Officer of iStaging, shared the
company's focus on innovative business models:
"We spent a lot of time studying users' pain
points and needs, and focused on software
and service, instead of hardware." For example,
the company began with 360-degree AR and
eventually expanded it to 720-degree full view
and to the OMO (Online Merge Offline) service
today. Conversation between real estate agents
and potential customers are converted into text
and stored on a database, which may someday
be used to analyze consumer behavior and
optimize sales.

This database is especially essential because
as the market expands, the company will
encounter demands from different customers
and industries, by which time a single solution
will no longer be adequate to satisfy everyone.
iStaging adopts an open and sharing mindset
when developing software, tools, and application
interfaces. The company provides customers
with the freedom of developing their own
solutions and unique services on the existing
platform based on their individual needs.

iStaging's success in Taiwan and growing
reputation in the world were made possible by
the company's exceptional talents and technical
advantages. As General Manager Yi-Wen Fang
has observed: "Taiwan produces excellent
talent; the only things that the young generation
needs are global vision, ambition, and more
encouragement.”

Given the prevailing startup environment and
workplace culture, Fang believes that the
best way to grow out of the current state is to
provide talent with more incentives. She hopes
for the government's involvement to guide and
encourage the younger generation when starting
new businesses and seeking new ideas about
how we can explore Al. She foresees a future
where Taiwanese talents may compete head-to-
head with the most innovative minds in the world.
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AL 5G and 8K to be Realized at the

2020 Tokyo Olympics
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The ongoing wave of digital innovation presents prospects for better and
more precise sports competition with the help of new technology. As the
summer Olympics moves to Tokyo in 2020, how will Japan, a country known
for Al and scientific advancement, incorporate information technologies to
bring new dreams and experiences to the global audience?
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High-Precision Security Control
with Facial Recognition

Teruya Goto, rugby player for the NEC Green
Rockets team, was present at a recent press
conference in Tokyo where NEC showcased
the facial recognition system the company has
developed for the Tokyo Olympics. The 2020
Tokyo Olympics may be the first Olympic Games
in history to officially adopt facial recognition for
security checks.

NEC explained that this technology has already
been tested during the 2016 Rio Olympics at the
airport and various locations. The showcased
technology was able to correctly recognize
different faces at the press conference, including
people in wheelchairs and of different heights.

An ID card with a built-in chip enables automatic
recognition of a visitor's identity. It will be issued
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to over 300,000 athletes, staff, volunteers
and media personnel, and used at more than
40 locations including the Olympic Stadium,
International Broadcasting Center, and Athletes
Village as an enhanced security measure and to
reduce athletes' waiting time. The organizer has
decided not to issue this security token to the
general audience.

Tokyo is a highly populated city, which means
that many of the places where the games take
place may not have adequate space to install
proper security equipment or have people
queue up for security checks. Furthermore,
if the Olympics is to be held in the middle of
summer in July 2020, what should the organizer
do to shorten the time visitors spend standing
under the unbearable heat? These were the
considerations that motivated the organizer to
adopt facial recognition as the solution.

Al Guidance System for
Post-Game Traffic

The Tokyo Olympics is expected to attract 10
million tourists to the city between July and
September 2020, and the Japanese government
plans to adopt an Al-powered guidance system
to resolve traffic congestion. For every 30
minutes after the end of an event, the guidance
system will predict congestions near the venue
and tourists may receive updated instructions
through their smartphones to the less crowded
subway stations. The system will also be helpful
for dispatching security personnel to locations
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that are expected to become crowded, so that
the crowd can be controlled and directed away at
the earliest time.

This Al-powered guidance system will calculate
crowd size through roadside cameras and based
on the number of smartphones connected to the
Internet, and predict congestion accordingly. To
implement this system, the Japanese government
must assure that personal information is not
leaked or abused in any way when processing
data.

Looking back at the 2016 Rio Olympics,
congestion near event venues presented a major
problem, and at that time only vehicle traffic was
controlled and directed. Alibaba, the Chinese
e-commerce giant, previously demonstrated
its traffic control system during Pyeongchang
winter Olympics, and the system is expected to
be launched online for the 2022 Beijing winter
Olympics.

After the Tokyo Olympics, the Japanese
government plans to apply the experience and
technologies gained from this new guidance
system in future disaster response for purposes
such as emergency evacuation.

New Event Experiences with
High-Speed 5G

Japan has had significant success introducing
new technologies in previous Olympics
games. The 1964 Tokyo Olympics inspired the
construction of the high speed rail and made
color TV popular afterwards, whereas during the
2016 Rio Olympics, Japanese TV company NHK
made the first attempt in the world to broadcast
games in 8K resolution. It is increasingly popular
for international sport events to be used as
the testing ground for information, digital and
network technologies nowadays.

In 2018, the audience was introduced to several
ground-breaking technology applications from
the video assistant referee (VAR) used in FIFA
to the 5G mobile Internet demonstrated at
Pyeongchang winter Olympics held in South
Korea; the latter was even praised as the most
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high-tech Olympic games in history. Given the
success of these forerunners, the world eagerly
awaits how Japan will be incorporating 5G and 8K
technologies during the 2020 Tokyo Olympics.

According to a joint study conducted by Ericsson
and IHS Markit, an industrial and economic
analysis institution, the number of 5G users
worldwide will grow to 1 billion over the next 5
years, and the new communication technology
is expected to generate US$12.3 trillion worth of
economic output worldwide by the mid 2030s.

5G offers such a drastic improvement in
transmission speed so even the engineers
themselves can not imagine the technology's
full potentials, but it will undoubtedly bring
unprecedented innovations and impacts similar
to what the iPhone did a decade ago. What
makes 5G so fascinating is that it transfers
data 100 times faster than 4G, which makes it
the ideal infrastructure for Analytics of Things.
Transmitting information and data between
refrigerators, traffic signals or even pet collars
will no longer exist only in the imagination.

The technology world has high hopes for 5G
because its ability to transfer large volumes
of data at high speed is crucial to Al, drones,
self-driving cars, robots and any machine that
requires real-time data transfer. If we were
to compare communication technology with
the human language, 4G involves a level of
complexity comparable to children's dialogue,
whereas 5G would be as sophisticated as
arguments and discussions between adults. "We
live in an era of machines," said Sandra Rivera,
Senior Vice President of Intel, in a previous
interview, "and 5G is crucial to making algorithms
and communications work."

Say Goodbye to 4K and Embrace
360-degree 8K Sporting
Experiences

Ever since the trial broadcast of Super Hi-
Vision (8K) in Japan in 2016, uses of Direct to
Home (DTH) satellite have become popular,
while renowned Japanese consumer electronics
manufacturers (such as Sony, Panasonic and
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Canon) have been able to make break-through
advancements with respect to high-end video
recorders and consumer displays; the Tokyo
Olympics presents the ideal opportunity to
demonstrate the above technologies.

However, many broadcast service providers are
presented with the dilemma between investing in
4K technologies now or waiting a few more years
until 8K becomes popular. Many businesses are
willing to wait for further advancements of the
High Efficiency Video Codec and its eventual
support for 8K playback, but perhaps the largest
challenge that deters businesses from adopting
8K lies not in image capturing, bit rate, or post-
production, but in transmission capacity.

After many years of development, consumers
are starting to appreciate the prospects of
8K resolution; imagine the kind of viewing
experience we may have to watch true 3D without
putting on special glasses. Needless to say that it
takes time to realize the vision described above,
but the 2020 Tokyo Olympics provides industry
participants with the goals and motivation to
move forward.

New Imagination of the Digital
Era to be Realized During the
Tokyo Olympics

NTT DoCoMo, the Japanese telecommunication
giant, is the official supplier for the upcoming
Olympics. The company has made plans to
begin commercial operation of its 5G network
by 2020 to accommodate Japan's hosting of
the Olympics. Kazuhiro Yoshizawa, CEO of
NTT DoCoMo, believes in the potential of 5G
technology to open up new services and resolve
social issues, and the Tokyo Olympics presents
the ideal opportunity to introduce 5G as the
perfect solution to everyone's needs because of
the faster speed, shorter waiting time, and larger
data capacity.

Andrew Staples, Director of Southeast Asia
Region for the Economist Intelligence Unit, said
that the use of digital technology during the
Tokyo Olympics may derive more economic
output from "infrastructural tools and equipment.”
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Masa Takaya, spokesperson for The Tokyo
Organising Committee of the Olympic and
Paralympic Games, said that many world-
renowned sponsors have begun investing in
innovative projects for the 2020 Olympics. By
the time the games begin, we may see new
technologies such as fuel cell vehicles (FCV),
self-driving cars, cyber security initiatives and
automatic multi-language translation in action.
Other high-end technologies and services that
may become ready to be unveiled to the world
include:

- High-resolution video recording: 360-degree
8K video recording and streaming live from the
game site through high-resolution devices;
these images can be broadcast through
different channels to smartphones or VR
headphones all over the world. Aicha Evans,
Chief Strategy Officer of Intel, said: "Rather
than sitting on the beach and watching surfers
surf, the audience can actually put themselves
alongside surfers and surf through the waves."

- Smart city sensors and networked vehicles:
these technologies will change the way tourists
move in Tokyo. In light of 5G's intensive
data processing capabilities, Intel and other
Olympics partners may bring communication
features into vehicles using the latest 5G
technology.

- Digital healthcare and data analysis for
performance enhancement: gathering and
analyzing large volumes of data may help
athletes fine-tune their training programs,
whereas wearable devices and AR/VR
simulations can be optimized through a 5G
network, thereby enabling Al to assist athletes
in delivering the best game performance.

Prospects for Al, 5G and 8K have made the Tokyo
Olympics an exciting event to look forward to,
and what is more exciting is how these innovative
technologies and applications may bring us
wonderful experiences in the future.
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