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My Health Bank: self-health care management for quality wellbeing
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Big data + Al = great leap forward for traditional industries
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The future is right around the corner! Smart city
is a vital step towards future city. While the world
actively embraces smart city constructions, the
Executive Yuan, too, introduced a program called
"Forward-looking Infrastructure Development
Program:Smart City Taiwan" that has inspired
many outstanding smart city solutions to date.
Not only did the program put Taiwan ahead of
the world in terms of smart city development, it
allows businesses to export their ideas overseas.
"2019 Smart City Summit & Expo," the largest
smart city exhibition in Asia, is now in its sixth
year and bears witness to the strong creativity
Taiwan has to offer. The exhibition attracts
sizable visitors each year, including mayors and
high-tech companies from all over the world who
are eager to find answers in Taiwan's smart city
solutions.

Having developed strong competitiveness
in ICT and semiconductors over the last few
decades, Taiwan now possesses the talent, the
R&D and the innovative capacity to succeed in
smart city development. While it is essential to
have continual support from the industry, the
government and the academia, the path to smart
city also requires participation from the general
public because a true smart city is one that is
built specifically for the needs of its residents.

In this quarterly issue, we will take a closer look
at smart technologies through an interview with
Ethan Tu - founder of Taiwan Al Labs, Fang-Yu
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Chen - Director of Future City, and Chih-Ching
Lin - General Secretary of Taiwan Smart City
Solutions Alliance and by presenting several
intelligent accomplishments that currently exist
around us. Read on for exciting stories about:
"self-driving bus" - world's first driverless bus
by Green Transit Company that has transported
over 7,000 commuters; "health book" - a smart
solution to individual health management; "Agri
Weather" - a solution incorporating loT and data
science that helps farmers grow world-class
produce; ELAN's Al solution to traffic congestion;
and the success of Universe Circular Technology,
Nietzsche Enterprise and Glory Technology in
developing and exporting smart city solutions
overseas. These stories are living examples of
how smart technologies are changing our lives,
and together, they show us a glimpse of what
the future is like. By sharing these stories, we
hope to invite our readers to support smart city
development, and prepare them for the many
new applications, scenarios and requirements
we may encounter as we progress towards future
city.
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Infinite possibilities of a futuristic city
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Have you ever wondered what our cities will or should be like in the future? According
to the United Nations, more than 70% of the world's population will be living in urban
areas by 2025, and the number of megacities (with population exceeding 10 million) will
increase from 33 in 2018 to 43 by 2030. Megacity presents many challenges, from traffic
congestion, pollution, aging population to shortage of medical resource, and the way
we incorporate technologies into sustainable solutions to address the shortcomings of
megacity and narrow the urban-suburban gap will largely determine the quality of our
future lifestyle and the society's growth.
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he future is not far from us, and we are

approaching it one second at a time. In the
past, people used to react to the problems of
urbanization through infrastructure, which can be
time-consuming, but as Al and loT mature, many
new technologies are being adopted in cities
as well as rural areas to solve lifestyle, social,
economic and environmental problems. We have
already seen self-driving vehicles hitting the
road, and experienced for ourselves the wonders
of smart healthcare, smart banking and smart
education. New technologies are starting to
surface, but like what the renowned science fiction
novelist William Ford Gibson had said: "The future
is already here - it's just not evenly distributed."

Through a series of interview with Ethan Tu
- founder of Taiwan Al Labs, Fang-Yu Chen -
Director of Future City, and Chih-Ching Lin -
General Secretary of Taiwan Smart City Solutions
Alliance (TSSA), it becomes clear that Taiwan has
been presented with infinite opportunities amidst
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A Taiwan Al Labs 8l A#t2Z522 Ethan Tu, founder of Taiwan
Al Labs
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the challenges of future city. How we choose to
embrace new technologies and the future will
largely determine the way the government, the
industry and the general public cooperate towards
building a "smart," "data-driven" and "open" island
nation.

The future city is all about people

For most people, the first image that comes
into mind upon mentioning future city would be
driverless vehicles, robots and other uses of new
technology. Technology seems to dictate our
imagination about the future, and based on what
other countries have envisioned future city to
be, the use of smart technology seems to be the
most common, obvious and fundamental change.
So what is future city? How is it different from
a smart city? According to Ethan Tu, founder of
Taiwan Al Labs, "A future city has to be smart and
built on the foundation of a smart city. Smart city
is a state we must go through to build a future
city." Essentially, smart city is a major requirement
for future city, which Fang-Yu Chen, Director
of Future City, concurred and said: "Future city
encompasses a broader vision than the use of
technology. It concerns our perspective towards
human culture and certain issues that were not
resolved in the past but may become relevant in
the future."

For this reason, we must have broad imaginations
about what our future cities could be and use this
vision to guide the development of our smart city.
Instead of going where new technology takes us,
we should adopt a "people focus" and use new
technologies to meet the needs of residents.
Based on Al-related studies, Tu said that the
smartest goal of future city is to "ensure proper
care to everyone at different time, location and
circumstances." In other words, smart technologies
should be applied where people's needs are, and
cities are ideal places to try out new technologies.
The conventional idea of mass-producing a single
product hoping that it would solve everyone's
problems will soon be replaced with more versatile
solutions. Chih-Ching Lin, General Secretary
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A =EE 2™ EERBWMERME S Chih-Ching Lin -
General Secretary of Taiwan Smart City Solutions Alliance
(TSSA)
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of TSSA, said: "A city has the diverse demands
to inspire technology development and attract
creative minds. Their interactions will give rise to
creative applications of available technology and
present new opportunities for the city."

This leads us to our next question: How should
Taiwan develop new smart technologies based
on this "people focus" to properly address
governance, growth and lifestyle needs of a future
city? Tu said that it is necessary to change our
problem-solving mindset from problem-driven
and data-driven to Al-driven. "Al is not about
following a set of rules like controlling traffic
lights, but being able to make timely and the
most appropriate decisions under the prevailing
circumstances, such as changes in traffic flow."
Tu further explained that data gathered through
5G network and loT can be used to train Al to
cater for the needs of every citizen at different
time, location and circumstances. "This is what we
meant, that the government's future construction
efforts should not be defined by human, but by Al
as it uncovers the issues that are most important
to citizens."

The Al-driven era requires extensive collection
and use of big data relating to people's lives,
which makes "people focus" the most important
as the solution has to be designed, produced and
applied in close relation to "people." Tu believes
in addressing people's needs from a "humanity"
perspective and emphasizes "privacy" and
"integrity" of the solution process. These are the
fundamental principles that Al Labs and all Al
researchers must adhere to in Taiwan, "because
these are the outcomes that are useful to us."

Promoting awareness through
storytelling

Renowned architect Le Corbusier once mentioned
in "Toward an Architecture" (1923) that: "A house is
a machine for living in." This prophecy will become
a reality as Al, loT and cloud computing mature
and become popular in the future, by which time
the entire city, and not just our houses, will be
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one giant thinking machine. Taiwan is en route to
this reality, given the remarkable progress it has
made in recent years with respect to self-driving
vehicles, smart traffic control, smart classroom,
smart agriculture and smart hospital.

However, having organized the "Smart City
Summit & Expo" for many years, Lin found that
the general public or even industry participants
were somewhat unsure what to expect from a
smart city. He considers it the side effect of
Taiwanese businesses being too accustomed
to mass production, a business model that has
run its course, and what businesses should do is
to redirect existing technologies and talent into
new applications such as intelligent transport,
smart architecture, smart education etc. However,
concerns about "how do we adapt to the new
business model once we make the switch to smart
city?" are making industry participants reluctant in
taking the leap of faith.

Faced with an ongoing, foreseeable and imminent
transition towards smart city, it is necessary to
help the general public and industry participants
familiarize with this topic, and develop the
consensus needed to progress into the future.
But what can we do to grow out of this trap? Tu
suggested storytelling as a means to convey
Taiwan's smart city potentials. "Like Disneyland
being created from stories of different princesses,
we can use Al to show people the things they need
and try to solve them. This process will eventually
create a new value chain." Tu believes that it
is especially important to inspire innovation in
"software," because it is the humane component
that learns people's needs and attempts to solve
them through technology. Smart nursing, for
example, was inspired by the goal of providing
people with full nursing care in the comfort of their
homes. Through software development, a solution
was formulated along with a complete ecosystem.
"New accessories will surely be designed to work
with the ecosystem in the future, by which time
Taiwan's hardware strengths can be utilized to
market the whole solution to the world."
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A R TRRIFHIBELE PRI 8 Fang-Yu Chen - Director of
Future City

Lin added that during last year's Smart City
Summit & Expo, a medical section was created to
demonstrate smart solutions for scenarios such
as ward, ER and nursing. "We asked for products
from 7~8 suppliers and integrated them on-site to
show the audience our vision of smart healthcare."
By creating applicable scenarios that people
may not have thought of, Lin hopes to make new
technologies popular in the shortest time. "This
is what sets Smart City Summit & Expo apart
from other exhibitions; it attempts to affect how
an industry thinks and create a chain reaction of
changes."

Leveraging Taiwan's distinctive
strengths

Taiwan's advantage in ICT and semiconductors
provides the critical foundation for our
transformation into smart city and future city.
As long as the government, the public and the
industry are able to reach a favorable consensus,
Taiwan's existing advantages can be utilized to
maintain its global lead in smart city solutions.
Chen said that Taiwan not only has a competitive
ICT industry, but is also an ideal place to
experiment smart technologies. "Our territory
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may not seem sizable, but is highly diverse with
no doubt. Furthermore, we have the complete
supply chain to materialize our designs, meaning
that we have very good chances of exporting our
solutions."

In the last few years of Smart City Summit & Expo,
Lin noticed that Taiwanese businesses have grown
too "accustomed" to their ICT strengths while
people from other countries could only admire in
awe. "Australia, for example, only has a handful
of electronic companies in a single state; it is
unimaginable that Taiwan could even grow to such
a large scale." Lin explained that Taiwan's efficient
and comprehensive ICT supply chain will prove
very helpful in smart city development, and this
is the type of advantage that attracts mayors of
French and Czech cities to Smart City Summit &
Expo year after year. To them, Taiwan's industry
experience is "absolutely astonishing."

Taiwan not only possesses distinctive advantage
in hardware production, it has no shortage of
software talent either. Tu recalled the time he
founded Al Labs and said: "We have exceptionally
strong software talent who are constantly coming
up with new ideas. With the support of a highly
digitalized environment, the industry as a whole
can be very creative." Tu said that Taiwan's
network and software capacity took a giant leap
in the 1990s "that not only provided us with the
ability to compete with the world, but also gave
rise to open-share platforms such as PTT and gOv.
These were the foundations that led to the birth of
Al Labs."

Tu's Al Labs was the first non-profit, non-
government organization in the world to specialize
in Al research, by leveraging Taiwan's software
talent and creative advantages. "We place great
emphasis on the openness and verifiability of our
algorithms because this is what makes the best
academic research and earns enough trust from
businesses to use them." Tu further mentioned
that Taiwan had been thorough converting old data
into digital form, which is key to our transition into
the Al-driven era. He suggested that "we should
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continue gathering useful data and store it inside
a government-operated smart city data center so
that people may have the resources to build Al
models for problem-solving."

Government-initiated platform
that outputs Taiwan's brightest
minds

How else can we improve Taiwan's smart city
competitiveness in the future? Lin said that smart
city represents people's imagination towards the
future lifestyle. It has to incorporate solutions to
the city's problems, "which involves integration of
technology, product and creativity, a process that
is very different from our industry experience."
It can be said that the key to building smart city
lies in the ability to integrate different fields of
expertise. This integration has to occur on many
levels, not just technical, and would require efforts
from the government, the general public and the
industry. Tu is convinced that Taiwan has all the
right elements to succeed, therefore we should
make smart city and Al our industry focus for the
next 10 years. Similar to plants needing sunlight,
air and water to survive, "smart city and Al require
the government's ongoing support and incentives,
the industry's innovative thinking, and private
sector's funding to thrive."

Chen said that the media can be an influential
force that facilitates integration between different
fields of expertise. Future City is currently working
on creating a locally governed sharing platform
where the general public, the local government
and businesses can learn from each other and
exchange knowledge. These are the types of
influence the media can exert to expand Taiwan's
smart potentials.

Taiwan has been fruitful in the integration and
output of smart city solutions, and the "System
Integration Award" presented during Smart
City Summit & Expo is one way of commending
exceptional accomplishments. Lin said that Smart
City Summit & Expo is currently the largest smart
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city exhibition in Asia, and being able to attract
mayors and technology companies from all
over the world is a testament to the strength of
products and solutions we offer. He suggested that
the government may continue playing its role as
coordinator between industries so that businesses
may put their existing advantages to work and
think about the world's problems and how they
can be addressed with smart city and future city
solutions. "In doing so, more people will look to
Taiwan for answer, giving us the opportunity to
expand our audience worldwide."
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Self-driving Repurposed Bus Takes Intelligent
Transport to the Next Level
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Taiwan Introduces World's First Self-driving
Repurposed Bus! Inspired by the Smart City
Program of the Industrial Development Bureau
(IDB), the research team lead by National
Taiwan University (NTU) Professor Chi-Sheng
Shih incorporated LiDAR (Light Detection and
Ranging) and computer vision technologies
and worked with local transport/ICT companies
including Green Transit Company, Lilee
Systems, Wistron, Startrii and Taiwan Optical
Platform to develop a self-driving bus system
that is unique to the world.

10ss9)0.d (NLN) AUSIoAIUN uBMIEL [EUONEN ‘YIyS BUBYS-1YD YD

EWMBSAANBEEANE  HREEZHRIORE his unique self-driving bus has been deployed
S tEERRNSR—EANRTBB+F AR at the Floral Exposition in Shuinan Smart City,

o =4 s 4 A o Taichung, and recently accomplished the service
HORER » T2 IRRR S0 2 DR Y SE RE B 152 L IR 953 12 record of transporting more than 7,000 passengers

EMEEE > SIILE BB EIMRAIIE T » WAk a month. This project has attracted the attention of
MRS EEWEN  "EHEEERHELTE self-driving car developers from all over the world,

not only for its advanced features but also for how

_=\|l=_ oyl ~ = H - E L AN }
AEXE - BAER T EASRREAKMAES these new technologies work seamlessly together.
ERVRTREME » L B H - "The world is watching, and we are being approached

by U.S., Japanese and Turkish companies to apply

V. Tas . . . N . .
%IE B our know-how in their projects," said Chi-Sheng Shih.
i B B 2 R F S Bk Ground-breaking accomplishments

EREENEEERN LRSS  Hapars 0 self-driving

B OBEASRS TE— HNEG o mEEER~ T Developed and supported by the industry, the
RELS=E (EASERSATEREN) B government and the academia, this self-driving bus
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A GEFXEEEHIEERREHENEEASE  MEREEE—WIEIKEEAR  EERHRAFE —MAINETIHZNEEAE -
The self-driving bus operating at the Floral Exposition in Shuinan Smart City, Taichung, was Taiwan's first self-driving bus
to hit the road, and the world's first bus to be successfully modified driverless for passenger transportation.
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delivers "ground-breaking" accomplishments on
many aspects. Chi-Sheng Shih said that not only is
it the first self-driving bus to hit the road after the
implementation of "Regulations Governing Innovation
and Experiment of Unmanned Vehicle" in Taiwan,
it is also the world's first successful attempt at
converting an ordinary bus driverless for passenger
transportation. Unlike other self-driving vehicles
that are either created anew or involve destructive,
costly modifications, Shih's solution uses "a self-
driving system that operates in parallel and does
not affect existing controls of the vehicle." Its low
cost significantly reduces the entry barrier and
makes self-driving a more approachable technology
to private businesses, and popularity is key to
implementing driverless technology in our daily lives.

Another highlight of this self-driving bus system is the
"control center." Lilee Systems, one of the research
team members, has many years of experience in
developing train communication system in the U.S.,
and it was Lilee's suggestion to incorporate a control
center similar to the train system for safety reasons.
The control center gathers and consolidates data
over the cloud and performs real-time monitoring
and control in ways that significantly improve the
safety of the self-driving bus, and thereby enhance
the public's confidence in this new technology. "We
don't leave everything to the computer, but have a
safety officer monitoring over cloud at all times," said
Chi-Sheng Shih, "as far as self-driving vehicles are
concerned, no other project in the world incorporates
a control center. Ours is the first of its kind." The
control center also enables storage of precious data
in a centralized server, which will support future
developments of the self-driving technology.
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Creating the domestic self-driving
vehicle industry

Self-driving bus addresses several shortcomings of
public transportation, such as high cost, shortage
of manpower and low efficiency. In addition, it
meets the requirements of intelligent transport and
outlines the future potentials of Taiwan's self-driving
vehicle industry. The project has been a strong
representation of Taiwan's ICT capabilities and what
the industry, the government and the academia
may cooperate to achieve. The IDB's "Smart City
Program," support of Taichung City Government
and contribution from ICT partners all provided a
solid foundation for the development of self-driving
bus. According to Chi-Sheng Shih, "Taiwan's strong
ICT background has been a critical factor, and the
complexity of our traffic conditions enabled us to
gather abundant data to train our self-driving bus
with better responses.”

Chi-Sheng Shih also mentioned that this was the
world's first self-driving vehicle project to involve a
private transport company in the research team. This
self-driving shuttle bus that astonished the world
was modified from one of the existing buses of Green
Transit Company. "We applied our ICT strengths
into passenger vehicle and created new possibilities
out of the ordinary." Software and hardware of this
self-driving system were designed, developed and
produced entirely in Taiwan. Its success proves that
self-driving technology can be made simple and
accessible even for ordinary buses and passengers.
More importantly, "We hope to create a sustainable
industry cluster for self-driving buses that
incorporates expertise from fields such as computer
software/hardware, communication, automobile and
modification. With the presence of an international
agent, we may even export this technology."

Green Transit Company's self-driving bus research
team comprises experts from several ICT fields that
share a common vision of Taiwan's smart cities. Chi-
Sheng Shih, for example, is NTU's leading expert in
the study of soccer robots, and he became involved
in the development of self-driving bus because
"robot design shares many similarities with the self-
driving system." As for the rest of the team: "Taiwan
Optical Platform" - a cable TV service provider in
Taichung, was responsible for the deployment of
optic fiber network, CCTV surveillance and roadside
data transmission systems; "Wistron" - a major
ICT manufacturer in Taiwan, was responsible for
integrating cloud data with traffic signal control;




"Lilee Systems" - a renowned supplier of intelligent
transport solutions, was responsible for the
implementation of low-latency communication (0.02
second from vehicle to cloud), 4G communication
and Al modules; and "Startrii" - supplier of vehicle
system integration solutions, was responsible for
vehicle modification and integrating vehicle with the
Al module, or in other words, converting computer
commands into acceleration, brake etc. Apart from
private businesses, the government, too, played
an important role. For example, the high-precision
map created by the Ministry of the Interior enables
A EFHEEEAEMEHEABRRNER  —RBABEAER the self-driving bus to stop at traffic light and its

#EHIRTEE © Chi-Sheng Shih and his soccer robot team at NTU designated stops with extreme precision. According

joined in on the development of self-driving buses. to Chi-Sheng Shih, "High-precision map will be a very
important factor" for the development of Taiwan's

ﬁg;‘*%%g’zﬁ@g&bﬁg%_ self-driving vehicle industry.
Bl B —NEER The first and last mile to
intelligent transport
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SHEBENBER (EAHERTRIFEREG)
B I=h A KB EHEEETT — K Green Transit Company's self-driving bus in Taichung

_ s is the model example of safe intelligent transport
I 7 Y = :t ° \I\ /_:IZEEZJ\ AN ’ 7\3\|~:I . . . .
DERENRETR - HUBEADR  BRS following the implementation of "Regulations

EBVERTE "BEUFHEEE  RRHEBES Governing Innovation and Experiment of Unmanned
CZEWNEER > | hESHEER . TEEE{TaE Vehicle." Chi-Sheng Shih believes that regulatory
WS REBEESISBNWRA  EMATUEE sandbox for self-driving vehicles "should be created

. e s N N for the purpose of building the public's trust towards
ZEEEGHRBAMA LER  REXHBRUE self-driving vehicles." He further explained: "This

MEYEEN o | trust is what generates revenues for passenger
transport companies and brings more self-driving

KK BEAENBEBERKEMSEEHRITE A vehicles into the traffic system, thereby allowing the
WRBRREE  BERERSN > ismR sty ogow

FEMK RIHGEH REBEQAEERTENTE Green Transit Company's self-driving bus team hopes
BER ) BEEWMEDS  WHIEEZSE  B5H that the government may continue to adopt an open

s TEUHARMIDEERSGR LI RN EEE ar.1d innovative minds§t in th? future, particulérly
with respect to experimentation and law-making,

10ss9J01d (NLN) AlIsIanun uemie] [euoneN ‘yiys Busys-IuD SIoHSE 34 o

O o . /= A L7 IA[— £ — . o )
HERE - MBI RFTHARRM R BRRT so that self-driving buses may "join the traffic" for
BEEAMERREISE - %RE . THEESHE tests and trial runs at an earlier date. "This milestone

g E A B A E ) YRS BEE is critical if we evgr want to e.xport this s‘ystem
overseas," said Chi-Sheng Shih. Ren-Huei Hsu,

EIE 7 \ _élé_ o 4 4= \ BEZ
EREHTERENKE - ) RERENEER Marketing Manager of Lilee Systems, said that the
B EBXEENEDEHBS2IRNEREARE system "will prove very helpful to the development
Yt 45 =0 sl o 37 0 I ek O ) % 3 A AR 2 Mobility of intelligent transport and smart city, and is an ideal

. VR o solution to transportation in remote areas and traffic
as a Service (MaaS) » pi/a% — B MRE congestion." From a long-term perspective, Green

ERMNERER EEFEKRCEEONREM Transit Company's self-driving bus places it ahead
o TREAAEERAE—THEERE MEEER of the world in terms of Mobility as a Service (MaaS),

e R hich is the first and last mile to creating a smart city.
SR A : LRSS ER MK "
RALAELE #BEHXABBHINE Chi-Sheng Shih and Ren-Huei Hsu both agreed that

{IERC "We don't want to stop after the trial-run, but expect
to see the system in action in the real world, where it
will create the most value."
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My Health Bank:
self-health care management for quality wellbeing
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Taiwan's National Health Insurance (NHI)
system is world-famous. In a bid to further
safeguard the health of Taiwanese citizens,
the National Health Insurance Administration
(NHIA) under the Ministry of Health and
Welfare launched My Health Bank (MHB)
in September 2014. This service stores the
medical history of doctor visits, medication,
and examination records in a personal
account so that people can access their
health data or even check the health of other
family members!

[BJ9US9D-1010911Q VIHN "BUBYD-Od 997 i v im ik ik 355 S50 8 g o - 5 28 5 o

NESIEEFEAM "20177 FE 5443k, From the 2017 Abridged Life Table released by
AT ESAE 8045 AITHREFS - T the Ministry of the Interior last year, the average

N life expectancy in Taiwan is a record high 80.4 years.
R RERIAT - FE 2016 FFHI[DEE According to data published by the Directorate
80.0% ' ERRBEMNTEFEHEZLS8F  EBF General of Budget, Accounting and Statistics, the
HWEHBGETI2E | BT {tEASRES average life expectancy reached 80.0 years in 2016;

. however, after deducting an average of 8.8 unhealthy
72 = T (2 Es
RENES - RREEL 2014 F 9 AHED) TER life years, the average healthy life expectancy

748 1 (My Health Bank) @ i EEE/\E " K is reduced to just 71.2 years! To raise people's
FREREE  5E - awareness of self-health care, the NHIA launched

My Health Bank (MHB) in September 2014 and was

gaTEénﬂ E?‘Z““Eﬁ {L% ﬁz Z\?\Igfdr.ed in the 8th Government Service Quality

TERRE BFE -4 AERGRNRES
MEERE  'REGETEE  BREZERMR

Health records plus self-care for
a healthy life
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"Self-care for a healthy life" underscores the concept
of MHB—its slogan: With My Health Bank, health is in
your hands. Lee Po-chang, NHIA Director-General and
a top kidney transplant surgeon, remarks that MHB lets
people keep track of their health problems and consult
a doctor if they have questions. Meanwhile, physicians
can also use a patient's MHB to communicate more
efficiently.

An MHB account stores the medical records of an
individual over the past three years, including outpatient
records for Chinese and western medicine and
dentist visits, as well as hospital admission, surgeries,
medications, allergies and medical exams. It's also
available in English to eliminate language barriers. For
instance, if a person has their glycosylated hemoglobin
tests several times in the past three years, the system
will display the time of the tests and results in a chart so
a trend can be mapped and monitored.

Integrated health management
keeps tabs on the health of
the whole family

In terms of self-care health management, MHB can also
perform disease risk assessment, and record and track
physical condition by inputting physiological data like
blood pressure, blood sugar, heart rate, height, weight,
and waist circumference.

Through this one-stop platform, information is
integrated by linking the NHIA, Department of Medical
Affairs, Centers for Disease Control, and Health
Promotion Administration, as well as access to cross-
institution health-related data on NHI premium, adult
preventive health care, screening for four cancers,
consent to organ donation/palliative care/advance
decision, and immunization histories.

Lee knows well the plethora of situations that can
occur in the hospital. "The elderly often forget what
they want to ask the physician or tend to forget what
the doctor said at the visit. Now, their children can
access their medical history using My Health Bank," Lee
noted. Therefore, in addition to taking care of personal
health, a "Family Management" feature is expected to
be added—children can access their parents' account
as long as the parents grant them authorization, while
guardians can also check up on their young children's
account, thereby empowering health management for
the whole family.

Evolving services: now with more
than 10 million log-ins
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From its initial launch to the promotion and continuous
updates, its functions, interface and services have
evolved tremendously. At the beginning, it could
only store data on outpatient and inpatient records
within one year and only be accessed by inserting
one's Citizen Digital Certificate into a card reader.
MHB received a major overhaul on July 21, 2016 to
include disease assessment, links to health education
information, graphic presentation of health data,
expanded records storage to 3 years, and people
no longer had to use a card reader to complete the
registration.

Later on May 21, 2018, NIHA partnered up with the
five major telecom operators in Taiwan to launch the
NHI Mobile app that allows quick authentication using
a phone to provide more convenient, user-friendly
service and simpler log-ins. New features were also
added: medical examination images from out-of-pocket
health checkups and reminder for kid's scheduled
vaccinations, and data are presented in visual charts for
intuitive comprehension.

Two years after My Health Bank 1.0 was released,
registered users reached 250,000, with 1.54 million log-
ins. Then came My Health Bank 2.0 in September 2016.
As of February 2019, registered users reached 1.07
million, with 10.8 million log-ins.

Tracking personal
health & value-added
health education service

With MHB, people's right to know is put in practice
by narrowing the information asymmetry in medical
health care. People can track their health on a regular
basis and seek medical attention when they are unwell.
Moreover, they have the records to back up their
medication and medical history during a consultation.
They can also present the information on MHB as a
frame of reference for physicians to have a greater
grasp on their health history to make proper diagnosis
and medication prescriptions.

MHB also boasts some value-added features: links to
health education information, medical visit evaluation,
reminders and push notifications. For example, if a
person is getting their blood sugar checked, they can
click on links to related health education information.
People suffering from kidney or liver diseases can get
end-stage renal disease assessment or liver cancer risk
detection. The system can also suggest time for dental
scaling, reminders for medication pick-up or follow-
up visit, as well as preventive health care and cancer
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screening information. It also sends push notification to
remind parents about scheduled vaccination for their
children. MHB is like a health butler looking over the
health of the entire family.

Getting the word out through
government, enterprises and
education

When talking about the advantage of promoting MHB
in Taiwan, Lee points out that the NHI enjoys a good
reputation, having earned public trust with its positive
brand image. "My Health Bank has received positive
praises from people who have used it! So now, we
focus on promoting it to reach more users," said Lee.
The NHIA is committed to engage more users through
government, business and education channels.

Thanks to the NHIA's diligent promotion, more and more
people are using MHB and are spreading its benefits
through word of mouth. Meanwhile, Chunghwa Telecom
is printing out MHB promo materials on its subscribers'
phone bills to make this quality service known to more
people. In the future, the promotion is expected to
expand into enterprises. If a company wants to raise
awareness on health, it can contact the NHIA to send
representatives over to company events, e.g., monthly
company meetings, to let people better understand the
perks of MHB.

For the purpose of strengthening the health knowledge
of the younger generations, the NHIA has cooperated
with Han Lin Publishing and Nani Book Enterprise to
include materials on the NHI and MHB in the fifth-
grade Chinese language curriculum starting in the 2019
academic year. This helps children establish the correct
health concept from an early age, setting deeper roots
in universal health care.

In addition to positive benefits for personal health, MHB
is a practical tool for medical management, like avoiding
repeated medications or examinations. If a person finds
an examination record in MHB that they never had, they
can query the NHIA for more information.

My Health Bank is a database that revolves around
people. In addition to continuously promoting and
optimizing the functions and design of MHB, the NHIA
encourages health checkup clinics to provide out-of-
pocket health examination results to them. In the age
of 10T and big data, a health cloud is already taking
shape. MHB is slated to offer even more value-added
applications to deliver a range of comprehensive health
management services!
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smart agribusiness
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AgriWeather uses data science to
step by step realize the broad vision
of smart agriculture. Domestically, it
brings forward a new mode of operation
that is trust-worthy, efficient and
intelligent, which can be applied by
important players in Taiwan's agricultural
production system. Internationally, it
links together the smart energies of local
producers to shape a new agribusiness
ecosystem that delivers a competitive
edge in the global market.
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AgriWeather capitalizes on the power of technology
Using data science to create a new ecosystem for

I=EREMER

t has long been said that the agriculture market

depends largely on weather. In the era of digital
technology, what kind of new tools are here to help
the farmers? AgriWeather applies data science in
agricultural production. Through rigorous collection,
analysis and filtering data from the fields, it offers
professional data analytics for the most suitable crop
growth conditions, production status and predictions.
AgriWeather aspires to create a tool that can be
used by all farmers to overcome the agricultural
hurdles in the digital age. "What | want to do most is
to create smarter and more competitive production
and sales channels for Taiwan's agriculture through
available data," said Shaw Wu, founder and CEO of
AgriWeather.
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Establishing a new trust mechanism
to support the smart agriculture
transformation

In the planning and development of smart cities
and towns in the future, how to satisfy their highly
differentiated needs to strike a balance is the long-
term goal for the government, industry, and academia.
Among them, the urban-rural gap in information
services, particularly something like the development
of smart agriculture, presents big challenges. "When
something from the city makes its way into the rural
fields, it can be very daunting," explained Wu. "During
this process, we must think about exactly what kind of
technology will be most effective."

As a data scientist working with data analytics for
many years, Wu discovered the root cause of many
agricultural problems in Taiwan: information asymmetry.
In the complex agro-industry structure, the overall
competitiveness is heavily dependent on the effective
transmission of information among small farmers, small-
scale agricultural enterprises, small-scale contract
farmers, cooperatives, large-scale contract farmers,
large-scale agricultural enterprises, buyers, distribution
channels, and consumers. "There was little information
transparency in the past, so the mutual trust within the
agricultural industry was quite weak. If we rely solely on
the conventional trust between just people, there will
always be some reservations in cooperation. This leads
to long-term lack of competitiveness in the agricultural
industry," said Wu. Wu saw this as an entry point and
founded AgriWeather—it introduces data science to
agriculture, helping boost Taiwan's competitive edge by
facilitating a smart agriculture transformation. "It's very
difficult to integrate the demands of various agriculture
segments, e.g., crop growing, post-harvest processing,
transportation and marketing. What AgriWeather does
is to help local farmers, contract farmers or even end
consumers to have information symmetry throughout
the production and marketing process by making the
data transparent with the power of technology. "When
both sides are on the same level of playing field,
conversations actually help build and enhance mutual
trust," added Wu.

From his practical experience in handling actual cases,
Wu saw that after transparent information enters the
production and sales process, it allows the local and
contract farmers to more fully grasp the microclimate
in the entire production area, and, at the same time,
understand each other better. The enhanced mutual
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A MEHBZAMBERRNZERL  REHFAEERR R
1ER ~ B 2 2 &Ik H & & ° AgriWeather—it introduces
data science to agriculture, helping boost Taiwan's
competitive edge by facilitating a smart agriculture
transformation.
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trust among the various parties provides a powerful
force for integration. Wu gives a further example: the
transition of trust mechanism from the conventional
"people people" to the current "people data
people" has been fruitful. A pineapple farm serviced
by AgriWeather was able to increase its selling price
by 15% last year against a lagging export climate,
and earned entry into Joy Wing Mau, one of China's
largest fruit distributors. The transformation was a huge
success.

Cross-domain dialogue and
cooperation open up new channels
for agribusiness

Agriculture is not the only industry that needs
integration through data science. In the future,
smart cities and towns call for the combined forces
of multiple disciplines, from farmers to tech people,
from the public sector to the private sector. Wu firmly
believes that "it is necessary to pool together people
from different domains who play different roles and
let them communicate with one other, so as to create
opportunities for Taiwan's agribusiness." Putting
this belief into practice, Wu has recruited a cross-
disciplinary team at AgriWeather, with data analysts,
software and hardware engineers, agricultural experts
and marketing professionals working in house.
He also enlists help from biostatistics professors,
crop experts, specialists in agricultural research
and extension stations, as well as intellectual
property consultants. Wu hopes to link together and
consolidate data science and commercial mechanism
by unifying different professional teams into a
powerful force in order to bring forth comprehensive
smart agriculture technology solutions, and ultimately
create Taiwan's very own tech-driven agribusiness
ecosystem.

Besides forging business connections among
professional teams, a series of hackathons are
organized to promote experience sharing and
exchanges to foster an endless supply of ideas and
collaboration opportunities. AgriWeather has taken
part and co-hosted the AgThon event organized
by the Council of Agriculture—Wu witnessed the
explosion of innovative energy coming from different
professional teams. "The government can offer
a platform that connects the various people and
entities to work together collaboratively. This is a
prime example of cross-domain integration," Wu
noted.
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Building connections and collaborations is a never-
ending process. Wu reveals that AgriwWeather's new
plan for this year is to create two-way connections
between towns and cities. It's necessary to deliver
the information collected from the rural fields to
consumers in the city, in which a relationship with
the rural towns can be formed through substantive
feedback. Meanwhile, rural towns can also establish
a good interaction with the cities through information
sharing.

Integrating science and technology:
Taiwan's agricultural products
go global

"When there's a closer connection between
agriculture people and technology people, more new
application services can be created, and this is what
the global agricultural industry is currently missing,"
said Wu. Cross-domain integration improves more
than the development of Taiwan's smart agriculture,
but also enables the use of new application tools to
create new opportunities for Taiwan's agribusiness.
Wu once again points out the example of the
pineapple farm in Kaohsiung. After AgriWeather's
data science works its magic, the pineapples
produced are significantly improved in quality. This
builds a strong brand value that helps heighten the
global competitiveness of Taiwan's agriculture. This
pineapple farm has quickly garnered a reputation of
quality and is now well-known in Japan, South Korea
and Southeast Asia—a testament to its high brand
value.

Talking about the future development strategy
of Taiwan's smart agriculture, Wu maintains that
the government should continue to play the role
of making integration happen by matching up
different professional teams. At the same time, the
infrastructure needed for digital governance should
be enhanced to effectively link up with the private
sector, essentially building a new, smart ecosystem
for agribusiness that's founded on a positive
cycle. Taiwan is on the cusp of smart agriculture
transformation, and "effective integration will be a
very important indicator and push for Taiwanese
brands to make it in the world," Wu concluded.
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ELAN Ventures into Intelligent Transport
Directing Traffic through AI-controlled Signals
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Despite the dominance of Microsoft and
Google, ELAN has identified a niche in Al
application and aims to become the world's
leading supplier of intelligent transport
solutions. Urban traffic solutions incorporating
360-degree fisheye lenses and Al image
analysis are being deployed domestically in
Hsinchu, Dong'ao (Yilan) and Neihu (Taipei)
and overseas in Cebu (The Philippines).

he sight of police officers directing traffic at

major intersections during rush hours may no
longer be seen in the future. Today, all it takes is
several 360-degree fisheye lenses and Al image
analysis technology to monitor traffic and control
traffic signals based on the number of turning
vehicles, and therefore reduce congestion. ELAN's
"urban traffic solution" has significantly improved
traffic between Zhubei and Hsinchu Science Park,
reducing commuting time from 16 to 6 minutes while
lowering chances of traffic accident.

Targeting the niche market and
aiming for the world's No. 1 position

"Our Al development began several steps behind major
companies such as Amazon, Google, IBM and Apple,
but we don't have to compete with these giants. What
we should do is uncover niche markets that they have
missed and become the best in the world at it in order
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to succeed," said Yi Hao Yeh, Chairman and President
of ELAN, on the subject of intelligent transport. The
attention to niche market earned ELAN the leadership
position in touch controller IC today, and once again, Yi
Hao Yeh is applying the same out-of-box thinking when
venturing into the field of Al.

By combining the fisheye lenses developed by
PiXORD Corporation, one of ELAN's subsidiaries, and
ELAN's IC design capabilities, the company was able
to incorporate edge computing into the urban traffic
solution that it has developed in joint effort with NTU
Center for Artificial Intelligence and Advanced Robotics.
The terminals alone possess the hardware capacity
to handle image processing at large volume, which in
turn reduces the need for cloud computing and saves
time on transmitting data for more immediate control of
traffic conditions.

Not only was this urban traffic solution voted the No. 1
innovation by "Asia Silicon Valley Development Plan's
Major League loT," it was nominated for presentation at
the 2018 ITS World Congress in Copenhagen, Denmark.
When comparing intelligent transport solutions
proposed by other countries, Yi Hao Yeh said that,
although some U.S. and Japanese companies have
adopted similar solutions using 360-degree fisheye
lenses to monitor traffic flow, or using 90-degree
lenses with Al, Taiwan is the first in the world to
combine 360-degree fisheye lenses with Al technology.
More importantly, Taiwan has an overwhelming number
of motorcycles that are not seen in other developed
nations, and being able to succeed under such a
challenging environment provides great assurance to
the solution's applicability in other Southeast Asian
countries of similar traffic conditions.

Al-enhanced image analysis for
more immediate traffic control

Big data is the prerequisite for developing Al, as
the program requires data from wide variety of
usage scenarios to learn. In this respect, PiXORD
has already gathered massive volume of traffic data
through its monitoring solutions, which places ELAN
ahead of competitors without having to rely on public
information or acquire anew.

In terms of hardware, fisheye lenses are very easy
to install and offer the complete vision that allows
one fisheye lens to replace multiple conventional
cameras. This versatility helps overcome weather
and environmental restrictions to deliver consistently
clear image. With an image processor IC built in,
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images that used to be difficult to process, such as
night time traffic flow, buses, motorcycles etc., can
now be analyzed at more than 95% accuracy with
the help of Al in daytime or nighttime. Whether they
are small passenger cars, buses or motorcycles,
the system tags all traffic instantaneously including
motorcycle lanes and reversible lanes. Many Al
solutions rely heavily on cloud computing, but ELAN
pre-processes data at the product end, and with more
immediate control of intersection traffic, traffic signals
can be adjusted more flexibly to reduce congestion.

Leveraging the minds of
the academia

The education sector's involvements in Al used to be
focused more towards academic research, but this
time around, ELAN had approached the academia
with a more practical problem. "In the beginning, the
system could only take 2 shots per second, which
was too slow to capture moving vehicles. The NTU
then made progressive adjustments, increasing the
capture speed from 10 frames per second to 20
frames per second, thereby enabling the system to
capture all vehicles traveling below 70km/hour." Yi
Hao Yeh is very satisfied with the progress. "Although
it is not our intention to publish thesis, our world-
leading urban traffic solution definitely makes it an
ideal subject for thesis publication," said Yeh.

Many companies began developing Al with a
software focus, but when hardware comes into play,
software engineers tend to lack the understanding
for hardware requirements. This makes product
commercialization difficult. To address this problem,
ELAN worked in close synchronization with NTU
and communicated in greater details about its
requirements, such as practices that may cause
significant increase in cost or computations that
are ideally handled at the terminals. Through this
experience, the education sector may have a better
understanding of what the industry expects.

Intelligent transport in
Southeast Asia

Taiwan develop its leading position in Smart City.
Currently, PIXORD's fisheye lenses have been
installed at 400 intersections in Hsinchu as well as
other locations including Dong'ao Tunnel (Yilan) and
Neihu Technology Park. In Southeast Asia, PiXORD's
lenses have been installed in Cebu (The Philippines)
whereas Thailand and Vietnam are also considering
adopting. Yi Hao Yeh said that PiXORD will be shifting
its business focus towards intelligent transport in the
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future, whereas ELAN provides image processing IC
as support. In addition to traffic signal monitoring and
control, the company plans to explore more variety
of applications involving this technology, such as:
blind spot detection for large vehicles that warns the
driver when it detects any object approaching; use
of facial recognition to determine whether a driver is
in the suitable condition to drive, and use of image
recognition for detecting illegal parking, collection of
parking fees etc. The above uses of Al will improve a
city's traffic condition.

With regard to the "Digital Nation - Innovative Economy
Program" introduced by the Executive Yuan, Yi Hao
Yeh believes that it is important for the government
to align its southbound expansion policies with the
interests of the technology industry. Smart City, in
particular, requires large volume of data and usage
scenarios, and Taiwan has the suitable environment
to develop applications that can be adopted by other
Asian countries. Taiwan is no short of talented people
and teams, whereas the government is in control of
many spaces and usage scenarios such as healthcare,
agriculture and animal husbandry. It is time to think
about how data can be generated from these spaces
and how regulatory sandbox can be executed for the
benefit of the tech industry.

Al requires space to experiment, but businesses may
encounter several problems under prevailing laws.
Yi Hao Yeh said, "Previously, we did not have to deal
with government agencies, but where infrastructure
is involved, we have to undergo a public tender
process. If government officials draft their tender
requirements based on the advanced and exclusive
specifications we offer, they risk being accused of
favoring one particular supplier; but if they wait for
other competitors to surface, we lose our precious
lead in the market." There are also problems
associated with accountability; take intelligent
transport, for example, it is unclear whether the
project falls under the supervision of the Ministry of
Transportation and Communication, the Ministry of
Science and Technology, or the Ministry of Economic
Affairs. "The government must be able to coordinate
across different departments, and their coordination
efforts will impact the future of Taiwan's industries.
The last thing businesses want to see is to have their
requests going back and forth between government
departments." Al presents a world of opportunities,
and only when the industry, the government and
the academia collaborate seamlessly together may
Taiwan develop its leading position in Smart City.
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Nietzsche Enterprise's innovative transformation
Big data + AI = great leap forward for traditional industries
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How can a 40-year-old company shake off being
an old player in the traditional industry and jump
on business opportunities brought by smart cities?
Nietzsche Enterprise shows the best example!
In addition to leveraging Internet of Things (loT),
artificial intelligence (Al), and polishing its software
and hardware products, Nietzsche Enterprise has
dedicated its resources by stationing staff at client
sites to truly understand industry pain points and
needs, then subsequently offers total solutions for
agricultural, fishery, transportation, fire protection,
and smart homes to create win-wins.
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EXREX (LINEBER ) BIAIN 1978 4 - L& ietzsche Enterprise (NHR) was founded in 1978.
YEETRT RS S  FIE R RIE S Starting off as a manufacturer of switches,

R buttons and other components, it later diversified
BRI  RE—RBRALFREHETERZARE into manufacturing wired and wireless sensors. More

e NMEEQHEBES AR 1T recently, millions of dollars have been invested in the
PN s o T o g e s development of a big data cloud monitoring platform.
YRR E T R A ] B SR E A CAETRE - B Not only is it expanding its products and services,

HERPEERERRAZPIFEAEEENA D © it\s constantly enhancing its loT communication
protocols and applications. But at its very heart, the

creation of value for clients is what matters.
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BHRE AESHEMEI;KA - NB-loT sensors enable
overcoming the problem of environmental heterogeneity
in large-scale plantations to help save farms considerable
costs.
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From single-product OEM to
total solutions

With more than 40 years as an established brand in
the traditional industry, NHR is actively upgrading and
transforming its operations. In 2008, Johnson Chang,
NHR's Executive Vice President, visited Washington
to participate in an energy trade show. He met a
client who asked NHR to apply its temperature
sensors in greenhouses—this ultimately opened a
new door for NHR's foray into agriculture.

NHR continues to collaborate with farmers in Taiwan,
the Netherlands and the United States, optimizing
the performance of its products: adding waterproof
function, longer battery life, or toxic-free casing.
In 2011, it launched a total solution package for
agriculture. Later in 2015, it launched a total cold
chain logistics monitoring solution, and transformed
itself from an OEM manufacturer and system design
supplier to a solutions provider, harnessing the power
of loT and Al. Now, it has become a powerhouse
offering world-class wireless sensor equipment,
where 90% of its products are exported to overseas
markets.

Smart sensing + remote monitoring
means real-world applications

Building on its smart sensing and remote monitoring
solutions, NHR's products are widely used in an array
of industries. Its NB-loT sensors directly transmit
data—lighting, and temperature and humidity of
soil and air—to a 4G network to facilitate real-time
monitoring of an entire plantation area. This solves the
problem of homogenizing environmental conditions
in large-scale farms and has helped Venlo-type
greenhouses in Europe save up to 20% on cost!

In addition to taking advantages of IoT, NHR is
exercising its ability of integration to help hotel chains
around the world modularize and wirelessize their
interior decoration, piping and wiring. This integrates
lamps, electric window openers, door locks, etc.
that would normally be handled by various vendors
to significantly reduce the time from planning to
operation: from 36 months down to just 18.

Chang stresses that since the company's products
are widely used in diverse industries, they ask their
engineers to get out of the labs and offices and spend
time at clients' work sites to discover what is needed
and identify the real pain points. Only this can they
offer bespoke solutions tailored to real needs.
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A TIPWAN EEEHEISIEREUEFR ) SREREEELL
HHEERHTEABTKESCEN  RESFE—(IERN
%% 48 J8 Bh ° The LPWAN Smart Parking Space Detection
Timer has been applied to thousands of roadside parking
spaces in northern Taiwan metropolitan areas, reducing
the pain point of finding a parking spot in urban cities.
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Targeting the parking industry to
realize smart transportation

For the past 3 years, Nietzsche has zeroed in on the
parking industry and developed the NB-loT / LoRa
Dual-detection Car Park Occupancy System to help
ease the pain point of hunting a parking spot in cities.
The system's LPWAN Smart Parking Space Detection
Timer has been recognized by an Enterprise
Excellence Award and the 2019 Taiwan Excellence
Award. The system is being used in thousands of
street parking spots in metro areas in northern
Taiwan, as well as in Singapore and Malaysia.

Another example: car owners in Taipei City can
download the iTaipei Parking app to access real-time
information on parking spots near their destination—
they can see which ones are occupied, which are
vacant, and which are for handicap use. Once a
vehicle is parked in place, parking attendants can
automatically be notified and bill the car owner
by issuing an invoice. Parking operators can also
locate the attendants in real time to fine-tune staff
scheduling during rush hours, thus facilitating the
parking industry digital transformation.

The introduction of NB-loT / LoRa Dual-detection
Car Park Occupancy System creates a quadruple-
win. For car owners, it can help them save time and
gas, reduce emissions and achieve safe parking. For
parking attendants, it helps them issue invoices more
accurately and efficiently, and possibly get more
commission. For parking operators, it allows more
efficient management, increasing overall revenue
while reducing personnel expenses: a parking
attendant in the past could only be in charge of 100
parking spaces, but now one can handle 200 with
ease. For the government, it helps to increase fiscal
income, while reducing the risk of accidents when a
car owner is looking for a parking space, minimizing
illegal parking and lowering air pollution.

Big data database enhances
business management

The data collected from the detection timer can be
aggregated into a big data database to help users
further manage their operations. For parking operators,
it's possible to pinpoint peak, off-peak hours and
popular or less popular locations through big data
analysis. Then, with the help of Al, parking discounts
can be offered to direct vehicles to less popular spots,
thereby improving the utilization rate and revenue. A
related system is being used in many college campuses.
Through analyzing parking hotspots, peak time is
observed to be around 7 am and 4 pm, so schools can
optimize the traffic flow accordingly.
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Armed with this detection system, combined with
collaborating parking solutions providers, NHR is
assembling a smart transportation team in Taiwan
ready to hit the international market, with its sight
set on Asian metropolises like Hong Kong and
Singapore. Thanks to its innovative solutions in smart
transportation, NHR was invited to participate in
the smart city application forum held at the Jakarta
Convention and Exhibition Center in 2018. Johnson
Chang was one of the keynote speakers, as he
shared their success story and solutions in smart
parking management.

A smart Taiwan means unlimited
business opportunities

There are endless business opportunities for smart
parking and smart transportation in the future. Cars
represent people, and people are consumers who
shop and dine. Chang anticipates that there will
be niche markets derived from parking and new
consumer models are expected to emerge. For
instance, shoppable contents on baby products or
parent-child activities can be pushed to vehicles
parked in dedicated parent-child parking spaces;
meanwhile, guide information to barrier-free facilities
can be provided to vehicles parked in handicap spots.
The emerging 5G and driverless cars will definitely
further shape the future urban traffic landscape.

The Digi® Initiative launched by the government
precisely targets the future development of a smart
Taiwan. Chang suggests that the government should
offer trial sites and initial funding to promising
industries and invest in loT solution providers with
ample maintenance and operation experience.
Through the integration of a large number of test
sites, coupled with HR digital transformation for
industry upgrade, successful projects can be then
copied overseas to earn foreign exchange.

Moreover, Chang believes that a smart Taiwan
should be pursued from a three-pronged approach:
algorithm, computing power and big data collection.
In terms of algorithm, the government has set up
an Al Research Center under the National Center
for High-performance Computing (NCHC). In the
first 5 years, an annual investment of NT$ 1 billion
(approx. US$ 32.37 million) is expected to give
companies and entrepreneurs access to affordable
advanced computing. In terms of computing power,
the government should partner with schools and the
academia in joint development and innovation. As for
big data collection, the role of data collectors should
be more valued to bring forth greater functions and
benefits!
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Universe Circular Technology converts animal waste to

biogas: a rising star in circular economy

EEURIB EREEREVNEXREREE
MEERERSE  EREEHARKRAE FhBE
RRERHRAEZEML BIRIBEPOREF  BEH
BHERLELRER  FREESGTBNRERH
REBERE BEHERNERAKR FEE
IRICERE=

As a country founded on farming, Taiwan was born
and raised in agriculture. In recent years, however,
agriculture and animal husbandry are often regarded as
a culprit for environmental pollution and waste. Universe
Circular Technology is a company that loves the land
and cares for the environment—it is turning hog wastes
into biogas, developing Taiwan's most complete circular
technology business practice in hopes of upgrading the
agriculture and animal husbandry industry and realizing
the vision of a circular economy!

EhiheEciemb BRIl SHOLVAONNI 40 WYL SR m 2
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FeaeREHL (LT EEFRE ) 8325 2017 4 » Founded in 2017, Universe Circular Technology
S EAAEERA R o BT A N /AT LI (UCT) is a fairly young company. Nelson Fang,
founder and general manager of UCT, worked at
MR EE S 1 R 7 3= B Nasdaq iﬁi@ﬂiﬂﬂﬁ National Instruments, a Nasdag-listed company, for
BRA+2F BEVKER  LEEK BB over 10 years, with experience in financial planning,
operation strategies and risk management. Hsu

BEFEEX - 2 UERERBHITCR rEﬁE You-Ren, founder of Agriforward, which specializes

2y, AN ERBEYRCHZS o in biosensors, is another important member of the
team.
73 2 e L E ] 4= .
BREFZRIR Tackling hog farm challenges by
TEE 4 00 £ 777 SR . .
B BIREE embracing circular economy
HRERABREAER X RIFSER  RAit— Taiwanese consume a lot of pork. And since most

RS SRERE  RABRER prefer non-frozen pork, hogs tend to be raised
R ) locally. Fang explains that many hog farms have been
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ordered to shut down because of failure to meet
environmental requirements. At a total of 5.44 million
hogs, the number of hog farms in 2016 was 7,609,
down 237 from 2015 (3% drop). Taiwan's hog farms
face the pain points and challenges of small scale,
inadequate professional expertise and low efficiency,
not to mention the inability to meet the increasing
environmental protection requirements. UCT offers a
comprehensive solution to cover the hog pens, power
generation, drainage, maintenance and operation to
help hog farms establish professional management
that greatly reduces processing costs to embrace
business opportunities driven by circular economy.

UCT brings the concept and application of new
technology to agriculture. Fang's proprietary
innovative circular economy module won second
place in the 2017 APEC-ACABT YES Challenge and
has already given birth to multiple successful projects
in southern Taiwan. Hsu, on the other hand, uses
earthworms and microbial fermentation to set up
an earthworm farm in Wandan, Pingtung, to convert
digestate and agricultural waste into biofertilizers,
which not only are eco-friendly but also can nourish
the growth of local crops.

Zero waste & full recycling creates
green business opportunities

Zero waste and full recycling is UCT's circular
economy model. Leaving a pristine land for Taiwan
and for future generations is UCT's primary intent.
Fang recalls the time when he traveled to southern
Taiwan with his daughter a few years ago—he was
saddened by the sight of hog waste contaminating the
once beautiful and clean Donggang River. It was then
he decided to integrate agriculture, environmental
protection and green energy to achieve sustainability,
pouring his focus on pollution prevention and control
with a view to restoring the former vibrancy of rivers.

UCT breaks the convention of disposal after use by
recycling and reusing hog wastes, turning them into
electricity, heat, fertilizer and methane. This literally
turns waste into treasure and generates green
business opportunities and economic benefits in the
process.

Autonomous Al operation

Through the Animal Waste Processing Center Project,
UCT-supported biogas power generation sites now
include the Zenzhi Hog Farm, Dafeng Hog Farm, and
the Animal Wastewater Treatment Center in Chaozhou,
Pintung and the Hongzhi Hog Farm in Taoyuan.
The Hongzhi Hog Farm further extracts know-
hows from National Taiwan University and National
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Pingtung University of Science and Technology to
replace manpower with autonomous Al, enabling
fully automated operations. Since only manpower is
needed when a failed machine requires maintenance
or repair, this greatly improves a farm's willingness to
introduce Al system into its operation.

Fang uses the Dafeng Hog Farm in Pintung to illustrate
UCT's practice of utilizing biogas power generation
to improve water quality. Collaborating with partners,
such as Microsoft and telecom operators, SIM card
modules are placed in smart water meters that are
connected to water quality sensors. Data are uploaded
to the Microsoft Azure cloud platform in creating a
cloud Al wastewater treatment system for real-time
environmental monitoring.

Hog waste gets Midas touch:
biogas and digestate

A hog farm produces an endless supply of wastes.
Through UCT's anaerobic fermentation system that
allows high-speed gas production and efficient
water purification, these wastes can be turned
into biogas for power generation, which in turn
produces digestate by-products. Then, with the help
of AgriForward, solid digestates are processed to
produce organic fertilizers, while liquid digestates
are purified to become bio-pesticides that can be
used for pest control. This helps crops grow more
beautifully and healthily, and truly realizes the vision
of "waste turned gold".

Since there are many banana and lemon farms
in Pintung, UCT applies the liquid digestates by
spraying them on the leaves. Performed under the
guidance of Dr. Lin Yong-hung at the Kaohsiung
District Agricultural Research and Extension Station,
the results showed that the leaves in the experimental
group are significantly greener and fresher than
that of the control group, confirming the benefits
of pest control. On the other hand, when applied to
rice crops with the combined use of photosynthetic
bacteria, it can reduce lodging while increase yield
per 0.1 ha by over 25%. The rice crops are denser
and more upright, and their mean height during the
heading period is higher at 93 cm, compared to the
control group at 81 cm.

According to tests conducted by the Industrial
Technology Research Institute (ITRI) for half a year,
UCT's patented Anaerobic Fermentation System of
High-speed Gas Production and High-efficiency
Water Purification can produce a mean methane
concentration of 75%, the world's highest from
livestock waste, and 30%~40% higher than industry
average! This system is already patented in Taiwan
and is applying for patents in Germany and US.
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A FHBRBRBBLIEAL Al ATEERER ATIRIE » R
T2 BEEL/EZE - UCT's biogas power generation uses Al
in place of human operators to enable fully-automated
operation.
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Three-stage wastewater treatment
flips the script on rural economy

UCT's solution tackles the conventional three-stage
wastewater treatment problem of hog farms by
improving wastewater treatment efficiency to comply
with the regulations of using discharge for irrigation,
thereby reducing the risk of administrative penalties.
UCT is also assisting hog farmers obtain feed-in-tariff
from the government, as well as low-interest-rate loans
and subsidies for biogas equipment procurement, to
lower the investment costs. These include the Biogas
Power Generation System Promotion Subsidy from the
Ministry of Economic Affairs and the Environmental
Protection Administration's project of subsidizing
local governments in promoting the establishment of
anaerobic fermentation and biogas power generation
facilities to process wastes in small-scale livestock
farms.

Fang shares how they have received subsidies from
the Hog Farm Biogas Power Incentive and Subsidy and
Rules Governing Loans for Energy-saving Agriculture
Practice from the Office for Biogas Power Promotion
established by the Council of Agriculture (COA). Li
Chih-Chieh, chief of the Biogas Power Promotion
Office at the ITRI Central Region Campus, has also
been the most helpful in the entire process. UCT's
first case site—Pingtung's Dafeng Hog Farm—was
fortunate enough to receive subsidies for the initial
construction costs from the COA.

The wastes produced at the Dafeng Hog Farm are
converted by anaerobic fermentation to produce
biogas to generate electricity. The solid digestates
are further processed using earthworm and
microbiological technology to produce organic
fertilizers, which can be made available to local
farmers in Pingtung to grow crops. This basically flips
the script on rural economy by tackling the problems
of water and air pollution to make positive impacts on
the community.

The Digital Innovation & Governance Initiative (Digi*
Initiative) launched by the government is actively
engaged in shaping a smart Taiwan. In Fang's point
of view, the word "innovation" refers to something
that has never been done before, which means
resources like talents, sites or policies have not yet
taken their final shape. Therefore, he suggests the
establishment of a dedicated office at a high enough
level to take charge of leading experimental and
innovative solutions. Sandbox experiments that have
been trending in recent years may offer a way to
work around existing regulations and try out different
possibilities in an isolated environment!
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Smart city accomplishments that put Taiwan on the map
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Founded in 2011, Glory Technology is one of the few
system integration service providers with complete
design capabilities in Taiwan. After many years working
closely alongside international partners, such as
Alcatel-Lucent, NEC and Mitsubishi, Glory Technology
has accumulated smart city experience and trained
a solid team of professionals capable of adopting
advanced technologies from overseas to help realize
the government's vision of a smart homestead. Glory
Technology also managed to coordinate with local ICT
companies and apply Taiwan's technological strengths
in smart city solutions around the world.

S AR E rospects of a smart city and its promises for
== better lifestyle and greater competitiveness have
RIMETHEREXRFNEEERSS IR oSty 9 petiiv v

attracted active investments from around the world.

FHFN FHEHP  BAARRMERKENT Amongst the many factors to consider, having a

» BEVERI AR BRI AL EREE robust communication and network infrastructure

Fﬁ%i E%%fﬁl?ﬂ% EEHAFELCRENE
B DIRERIR - 2EHBREES
RTTEAERE  BEREZE - JERA BES
PBEETHET S SR S hEMERBIHPIRKIRKRE - from optic fiber network, smart traffic control, rail

is key to incorporating smart technologies into

B daily life. Glory Technology, a company backed with
HICNBE & % many years of cross-border project experience and

motivated by innovation and learning, has emerged
to become the elite player in smart city infrastructure

communication, smart meter to disaster prevention.
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Training of technical talent that
define Glory Technology

Glory Technology started its business as a system
distributor, designer and installer working alongside
supply partners including Alcatel-Lucent, Nokia,
Motorola Solutions, NEC and Mitsubishi Electric;
all of which are the world's most renowned and
technologically advanced companies. In 2011, Glory
Technology joined the public-private partnership
(PPP; an innovative model of combining resources
from the public sector and funding and technology
from the private sector) for Taipei City Government's
FTTH project, which opened its door to international
markets for years to come. Chih-Chiang Chang,
CEO of Glory Technology, said: "Our involvement in
smart city solutions started with this project. This
PPP platform was what enabled Glory Technology to
collaborate and exchange knowledge and experience
with elite partners such as Sumitomo, NTT and
Alcatel, and we wanted to continue this new business
model in our foreign businesses in the future."

Glory Technology has been active and successful in
smart city infrastructure in recent years, both local and
abroad. By practically engaging in smart city solutions,
Chang and his team can develop the multinational
experience needed to expand further overseas.
"We've tendered for the MRT Red Line in Thailand
and Singtel's project, and conducted briefings in
Myanmar and Vietnam. Our involvement in Taipower's
AMI project has even enabled us to incorporate
technologies from Mitsubishi Electric and present our
solutions for Hong Kong's smart grid project." said
Chang.

When asked about the secret to Glory Technology's
success overseas, Chang said with confidence: "It is
because of our professional talent." He then added:
"What makes Glory Technology successful overseas
is the fact that our employees are able to adopt the
know-how of foreign partners we work with." To ensure
this outcome, Glory Technology spends a significant
amount each year on education and training, which
Chang considers to be a very important investment,
simply because "Glory Technology is defined by its
employees, and not by the products it distributes."
This attention to transferring knowledge from foreign
partners and constant improvement of proprietary
design capabilities is what enabled Glory Technology
to leverage Taiwan's industrial strength and coordinate
with local partners on a global venture.

Safety - the critical foundation to
building smart city

Through Glory Technology's multinational exposure,
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Chang recognizes "safety," particularly the stability
of communication infrastructure, as the foundation
upon which smart cities may grow and expand. Take
intelligent transport and disaster prevention projects
for example, Chang's notion of "safety" means
"uninterrupted connection at all times," whether for
traffic control or communication. He added that there
is a critical window to rescue and firefighting, which
is why people in the frontline must be fully informed
and be able to communicate without disruption. "This
is what Glory Technology has been doing, ensuring
seamless communication. Therefore, we dispatch
our employees on-site whenever a disaster occurs so
that we can provide the best communication support
and assurance."

Chang once again emphasized Glory Technology's
persistence on safety and said: "We adopt the mission
Critical concept, meaning that our communication
infrastructure has to be 100% stable and safe, and is
considered failed at 99.99%. We never trade 0.01%
safety for convenience, especially for intelligent
transport where the most important requirement
is to carry passengers safely from point A to point
B." As |oT, Industry 4.0 and artificial intelligence



MEREFEINERR - EPEBEMEZRNBEME
Z2M—EEZMHE 100% 717 "HESLED
99.99% #ENME ~ FNERB/EEERN MY
YHE 0.01% - BIEBERBNEE  ©ER
[B1 57 2 BB IE AT RIB AL R X 23 - BRIR
AET RESEMNIR - 1 BEE loT WEIHR - T
X 4.0 MATEHEZENRRERE  ER2BES
BESHMNERACZE  2BCRABERCREES
o AERBREZNRZE2AR -

AT EERRESTR
mEaEEEEE

Y REE S WIREE - o BT FTTH X
BERF BASERARK - #5  BENSHEMN
BAARG > UREGERE KBRS EHMNKE
{5 SingTel LM @ BIREBRETRARS
MELERBRTRE  ERFENST  BAEF
BREENIEBEHELNEEEE - 268 TH
AR BB, MAN 0 EBEREEEN
TMERERFASEERRT N LHERFZEEK
B BEMMAEET 2017 EEHHEAELH
HEE - EREEMEE -

Rt - 5RE AT BIRE BUF BB B E S F R
BEBE - T HRMABREIKBEE  BLEAR
BRFMNIXBNER FETE  REEXES
MAZNBAURETE  EARKELNZREE
ERESHNFEESRIMNBH - L XX
KoREREEERMEZBEBERIKARM - FE
UK > DAMFERERESSHBEBRNEZER
BRE BHREZEBUTRINBERRINERL &
BHESMEUESHTERNERLSEFE
BEFRANERBEEINIRM - LER(LEE
REREINEEN T EHERNEZHHESE
B o T LUBMBEARE - RERBMPEESHE ~ )
Bty MEEZREERESWM—RELR B
— LR EREBEAEES  BERBMEH
NEFEZNED » MEFRERNERZIFER
BEEXAYHA BN > TEELEEEPRE
5 OEMBURERGNNE »  REAEH -

emerge, Glory Technology constantly reminds itself
not to lose sight of safety while people indulge in
their imagination of how smart technologies can be
applied.

Government-initiated platform that
outputs Taiwan's brightest minds

To date, Glory Technology has contributed expertise
to many smart city projects, from domestic projects
such as Taipei City Government's FTTH, domestic
highway/MRT/high speed rail communication, disaster
prevention system etc. to overseas projects including
SingTel's fiber optic network and MRT Red Line in
Thailand. By "replicating local success overseas,"
Glory Technology has been fruitful in building smart
cities and improving the competitiveness of Taiwan's
industries, an accomplishment that won them the
2017 Smart City System Integration Award.

Chang was especially grateful for the government's
assistance in matching businesses with overseas
partners. "Our collaboration with major foreign
companies was made possible through government
agencies such as IDB's France-Taiwan Relations Task
Force and MOEA's EU-Taiwan Cluster." As for future
projects, Chang revealed that Glory Technology is
currently involved in light rail systems in Macao and
Manila, and is tendering for ICT constructions at
Dubai International Airport. Chang hopes that the
government may build on top of its current success
and continue to develop a collaborative platform
where industry participants may learn from overseas
partners and build their own team of integrated smart
city solution designers. "It is like drinking coffee, we
have to think not only about how much sugar and
milk to add, but what type of cake or cheese to go
with to enhance the overall experience. This is the
type of integration our nation desperately needs."
said Chang.
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