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Editor's Words
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Zse-Hong Tsai, Executive Secretary of
the Office of Science and Technology,
Executive Yuan
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To promote development in the digital
economy, enhance the quality of life
among citizens, become a "Smart Nation,"
and drive the 5+2 industrial innovation and
value-added applications, the Executive Yuan
launched the "Smart Nation and Innovation
Economy Development Program (2017-2025),"
also known as the DIGI" Program, as a policy
roadmap for leading digital development and
driving innovation. The program is expected
to accelerate the incorporation of artificial
intelligence, the Internet of Things, Big Data,
and other smart technologies into Taiwan's
industries and lifestyles while exercising
Taiwan's advantage of efficient interdisciplinary
integration to launch Taiwan as a paragon of
smart innovations.

In response to the global rise of artificial
intelligence, the government has invested
36.6 billion TWD for a four year period starting
in 2018. Five main approaches - Al talent
cultivation, Al policy planning, establishing
an international Al innovation hub, location
availability and deregulation, and incorporating
Al into the industries - will be employed to
help the industries overcome the challenges
of Al transformation and maintain international
competitiveness, so that the public may enjoy
the enhanced services and quality of life
brought about by smart technologies. Big Data
will instigate unprecedented transformation
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%% 3 1 ° In response to the global rise of artificial
intelligence, the government has invested 36.6
billion TWD for a four year period starting in 2018. To
incorporating Al into the industries - will be employed
to help the industries overcome the challenges
of Al transformation and maintain international
competitiveness.

in the biomedical industry by offering high-
precision and high-quality healthcare while
minimizing medical expenses. In terms of audio-
visual entertainment, in addition to producing
engaging works, new modes of technological
application can be incorporated to explore
possible new trends in Taiwan's content industry
in the digital age and highlight the potential for
technology to facilitate audio-visual production.
Moreover, Taiwan's agriculture has entered
an era of new technologies where drones are
employed for precision pesticide application. As
the efficiency of pesticide application increases,
the consumption of pesticides has decreased
significantly, saving time and effort while
achieving safety, which solves the problems
of labor shortage in agriculture and pesticide
poisoning among farmers. For the controversial
animal husbandry industry, the all-new concept
of circular economy is applied. From water
conservation, methane power generation, to
animal manure composting, a new "cradle-to-
cradle" economic model of zero waste, low
pollution, and odorless livestock raising has
been achieved.

In my conversation with Chairman Paul Liu of
PwC Consulting Taiwan and Vice President
Jiann-Chyuan Wang of Chung-Hua Institution
for Economic Research, | discovered that
tremendous attention is currently paid to
Taiwan's innovation industry from industry,
government, academia, to research sectors.
Aside from governmental agencies formulating
appropriate policies, for the demand on talent,
the Taiwan Al Academy is training large numbers
of talents for Taiwan's industries. Taiwan's
future lies in innovation. With the help of new
technologies such as Al, 5G, Big Data, and the
Internet of Things, more substantial change
is coming to Taiwan's innovation ecosystem,
and the country's economy will once again be
invigorated.
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Optimizing Startup Environment to Keep Taiwan's

Economic Prosperity

1990 FRHEBF B > FE T EEHMBERSE 30 FHNEEXRSF > BN
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DEAIFES BERSAELELEN IR B8NS —ERTESR -
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Ziﬁ BRE - RGN - HENBFHARSHELERBERI B EAIEEERT
z EREEHAEERAFTOAL  BNMELEXRNBEERA - €1 POC AR X
X WEH - RAEREN A BRETHENEN EEEXR -
;E The semiconductors industry emerged in the 1990s have driven the economic prosperity

of Taiwan's technology industry for nearly 30 years. With the existing manufacturing
capacity, Taiwan has become irreplaceable in the global market. The technology industry
has begun to change in recent years. The third Al wave is emerging. If Taiwan can
combine the advantages accumulated by technology and manufacturing industries with
Al, it will have an opportunity to create another trillion industry after semiconductors,
panels and machinery. Therefore, the industry, government, academia and research
communities have been on the move. In addition to relevant policies formulated by
the office of Science and Technology, Executive Yuan, the Ministry of Science and
Technology, the Ministry of Economic Affairs, and the Ministry of Education, the Taiwan
Al Academy has incubated a large number of talents required by the industry. With the
active investment of the industry, various proof of concept (POC) projects have gradually
shown outcomes. The Al development in Taiwan has kept pace with advanced countries.

Excellent Startup Environment
Created by Three Government
Agencies
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According to the development trend, the
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integration of Al and various industries will not
only optimize business process but also create
brand-new business models. Therefore, ministries,
such as the Ministry of Science and Technology,
the Ministry of Economic Affairs and the National
Development Council, have actively incubated
startup teams in Taiwan. Zse-Hong Tsai, executive
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Tsai, executive secretary of
the office of Science and
Technology,Executive Yuan.

secretary of the office of Science and Technology
,Executive Yuan, pointed out that the Taiwan Tech
Arena (TTA) established by the Ministry of Science
and Technology has introduced international
accelerators to assist startup teams to connect
with the global market. In addition, TTA is also
open to foreign startups so that the local and
international startup teams can interact and
communicate with each other.

The Small and Medium Enterprise Administration,
Ministry of Economic Affairs is responsible for the
incubation of startup teams. It has converted the
former athletes village of the Summer Universiade
in Linkou into a startup park. In addition to
providing the venue and relevant facilities, it has
also invited technology giants, such as Microsoft
and NVIDIA, to station in the park so that the
startup teams can interact closely with these big
companies and use the tech giants' technology
and experience to improve their product efficiency
and market availability.

The National Development Council has launched
the Asia Silicon Valley Development Agency
(ASVDA) to link the international startup resources
and establish new startup fields in Taiwan, with
the hope to make Taiwan an R&D center and
test field for advanced Internet of Things as well
as a base for Asia-Pacific youth innovation and
entrepreneurship.

As for research institutions, the Taiwan Al Academy
launched in January 2018 has trained 6,000 Al
talents in different fields through two years of
practical training. These people have become a
ready reaction force to make Taiwan's industries
intelligent with Al, and will go deep into Taiwan's
various industries to assist companies to start
digital transformation.
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A Biobank BT EHE  BEEEHRNMARBERE  BER
Wi A B AT ENS & K E A K2 BURETHF SR © National
Integrated Platform for Biobanks is to integrate human
databases in Taiwan so that the medical personnel can
use the numerous data in the database for research.

BBRGBIE (SRR R R EE
TR -

FEBEEEE 0 5910 B 30 H B IZAY Biobank
BEFTEHME  BRERABEAMABENE -
EERERABTNAENERNNKEERET
ME > SHRTHHEREAMEREER
Biobank BAFAMAMRETE—HFOMMRER
B FBEITBORERRMA -

EXACEXRE D SERABNEEE (BME
TR  EBUTRIEERERABXIFT
ZBEEEEREAFE  EHRTFE PTT £k
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BREEEHE
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BEBARNFRIRIRE

RARHESE
IE—IREEEFERER

BURHN 23R RIS R BER L URR & EHN
RISE - R Rl R TR 2R - HERES -
BERFRIERRARNMNER - BERAT > &
BREBLURAIERAE  BHERET  ATAE

Government Makes Good Use of
Digital Resources to Create
More Value

In addition to actively cultivating Al talent through
policies, the government also makes good use of
data to assist in industry upgrading. Zse-Hong Tsai
pointed out that the government is an aggregator
of various data. The amount of data accumulated
by various policies and investigations is huge.
In recent years, the government has applied
data to public affairs, medical field and cultural
industry. The government has recently created
a public Internet of Things (loT) for people's
welfare, targeting at air, water, land administration
and disaster prevention. The public IoT is in line
with international standards and interfaces with
global 10T of the same type. The loT has shown its
effect. For example, the Environmental Protection
Administration identified companies with improper
discharge/emissions from sources of pollution
through system data, and these companies were
fined accordingly.

In the medical field, the Biobank Integration
Platform Alliance established in October 30 this
year is to integrate human databases in Taiwan so
that the medical personnel can use the numerous
data in the database for research. In addition, to
help people to obtain the data more quickly, the
Biobank Integration Platform Alliance has also set
up a single window and rapid review mechanism to
shorten the administrative process.

In the cultural industry, this year's most popular TV
show "The World Between Us", with the support of
the government's Forward-looking Infrastructure
Plan, cooperated with the Institute for Information
Industry to identify the most resonated viewpoints
from social network and PTT (the largest BBS in
Taiwan), and with the fieldwork and character
setting, the screenwriters wrote a script that
resonated with the audience. This TV show has
gotten high rating and become the third highest-
rated TV drama in the history of the Public
Television Service.

In addition to the script, the ultrahigh definition
film-making technology is also one of the keys
to the success of "The World Between Us." With
the assistance of the Ministry of Culture, this
show used 4K technology to create lifelike picture
quality, giving the audience an excellent viewing
experience. To make 4K images, the team had to
change the front-end camera equipment as well
as the back-end audio-visual process and data
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BEZS 18 & N 1 ° Jiann-Chyuan Wang, Vice President
at Chung—Hua Institution for Economic Research (CIER)
pointed out that the technical capacity of Taiwan's
startup teams has kept pace with other countries.
However, Taiwan's startups have always been used to
work alone. Nevertheless, in the new generation, working
alone no longer works. Professional division of labor and
cooperation is the way to go.
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storage. These policies provided Taiwan's startup
industry with a completely different environment.

Long-term Fund Investment in
Building A One-stop Industrial
System

With the government's full support, Taiwan is
enjoying the best startup atmosphere in history.
Jiann-Chyuan Wang, Vice President at Chung-
Hua Institution for Economic Research (CIER)
pointed out that, compared with other countries,
Taiwan's startups has strong niches. The first is
talent. Taiwan has valued education for a long
time. Thanks to education, Taiwan has many
high quality talents. The second is the strength
in the ICT industry, which is rare in the world.
With the encouragement of industrial clusters
and government policies, Taiwan's ICT industry
is quite active. In addition to various super-large
manufacturers that have the world's largest market
share, there are many diverse small and medium-
sized enterprises. In recent years, the government
agencies have launched various subsidy policies
and set up startup bases, further optimizing the
startup atmosphere in the industry.

However, Jiann-Chyuan Wang also pointed out that
some ideas and strategies have to be improved
for Taiwan's startups to substantially benefit the
country's economy and industrial development.
First is the investment mindset. Many Taiwan's
investors are too conservative. Most capital
investments are at the end stage of R&D where the
outcomes of startup teams already emerged. This
is certainly a relatively safe investment. However,
for startup teams, the benefit of capital investment
at this stage is limited. Therefore, he believes that
the investors can invest part of their capital in the
early stage of R&D, which is more risky, but with
higher profit. By doing so, the investors can help
the startup teams to survive the most difficult
time, and increase the survival rate of high-
potential technology in the market.

In addition, there is still no one-stop industry
system in Taiwan's startup environment. Business
operation requires a lot of expertise. With limited
resources, many segments become venture
capital's work. However, Jiann-Chyuan Wang
believes that it is impossible for venture capital to
take on all tasks. There must be a startup support
team playing an integration role in the market and
taking on tasks outside the expertise of startups
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and venture capital to lower the barrier of starting
a business.

Patch Up Startups' Weakness and
Link with the International Market

Chin-Ching Liu, Chairman of Pricewaterhouse
Coopers Business Consulting Services Taiwan Ltd.
also holds the same view as Jiann-Chyuan Wang
on the creation of a complete startup environment.
He pointed out that although Taiwan's current
startup environment is bustling, there are
still several aspects that the government can
strengthen to help the startup teams, especially
the understanding of market information.

He pointed out that successful companies
must have a good understanding of industrial
information, including market, competitors and
consumers; otherwise, their products are doomed
to failure. Mature companies may still be able to
absorb one loss. However, for resource-scarce
startups, it means life or death. Most technology-
based teams do not have this knowledge.
Therefore, he believed that the government must
come up with an assistance mechanism.

Another area that needs help is finance. Speaking
from his own experience in coaching startups,
Chin-Ching Liu said that most startups are too
optimistic about financial evaluation. In fact,
many investors become less willing to invest in
startups because of the number of failures and
high uncertainty of the market. A common factor
of failure is insufficient financial management
ability. He said that invention and innovation are
different in the industry. For invention, inventors
only need to invent technology or products.
However, innovation also includes management.
Most startups in Taiwan lack the knowledge of
management, so they are running into difficulty in
business management.

In order to increase startups' market survival
rate, the startup policy has a mentor mechanism
that allow experienced mentors to assist startups
in formulating marketing strategies or even to
teach company operation in the financial aspect.
However, Chin-Ching Liu believes that companies
need methods rather than experience. Experience
comes from a certain background. However, do
the strategies worked in the past still work now
given the change of space and time? It is very
likely questionable. Therefore, he pointed out
that instead of looking for mentors, it is better to
invite people from various fields to form a startup
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A EFRIFZEAARESRREERT  Invention (A4 )
8 Innovation (E#T) RFE - AIEE RFZILRAHNEREE
B ZREN AT » BRI/ /EMN EER  MIRERANLZEFAIE
BRERER A E IR A - R R ERRIFE S - Chin-Ching
Liu, Chairman of PricewaterhouseCoopers Business
Consulting Services Taiwan Ltd. said that invention and
innovation are different in the industry. For invention,
inventors only need to invent technology or products.
However, innovation also includes management. Most
startups in Taiwan lack the knowledge of management,
so they are running into difficulty in business
management.

support team that assists startup teams to solve
operational problems in a scientific way.

The government can also help link the startups
with the world. Jiann-Chyuan Wang pointed out
that Taiwan's market size is limited. Therefore,
export has been an important segment of Taiwan's
industry. The startup teams should also look for
export opportunities. Jiann-Chyuan Wang believed
that this is where the government can help,
and recommended lIsrael's practice as a good
example. Israel makes good use of the power of
Wall Street Jewish entrepreneurs in the United
States. It packs Israeli startups as a large team and
connects the team with Silicon Valley. Because
this big team contains a large number of solutions,
in addition to allowing demanders to select
suitable technologies, the technologies in the
team can also be combined as a specific system
for a certain purpose. This has greatly improved
the matchmaking rate between the supply and
demand. Jiann-Chyuan Wang pointed out that the
technical capacity of Taiwan's startup teams has
kept pace with other countries. However, Taiwan's
startups have always been used to work alone.
Nevertheless, in the new generation, working
alone no longer works. Professional division of
labor and cooperation is the way to go. Therefore,
he believes that the government and the industry
should first work together to gather the startup
force to create a unicorn. With an indicative case,
an ecological circle will automatically form in the
market and bring business opportunities.

With Prospect of Green Economy,
the Startups in Taiwan and the US
Become Closer to Each Other

As for the future potential development area,
Jiann-Chyuan Wang believes that green economy
will be a good opportunity for Taiwan's startups.
He pointed out that environmental protection
has been an issue of global focus. In the
past, companies did not have the concept of
environmental protection, so they emitted exhaust
gases and discharged waste water without care.
The pollution that was supposed to be taken
care of by corporates fell on the shoulder of the
public, becoming a great harm to environment and
national economy. In recent years, the concept
of green economy has gradually risen. Not only
has the United Nations formulated sustainable
development goals (SDGs), promoted Principles
for Sustainable Insurance, Equator Principles
and other measures to encourage companies to
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strengthen green practice, but the industry has
also started to promote circular economy. For
example, Taiwan Sugar's Donghaifeng Circular
Agriculture Park, which started trial operation
this year, is a model of circular economy. With
the introduction of a technology system, the Park
turns pig manure that required a lot of work to
process by a pig farm into feed for biogas power
generation and organic fertilizer. In addition, it
also reduces water consumption in pig houses
through design to eliminate odor and dirt that were
common in pig farms.

Circular economy can not only solve the problem
of externalization of internal environmental
protection costs but also further creates industrial
differentiation. Since environmental protection
becomes profitable, companies have changed
their mindset from passive cooperation, or even
resistance, to active investment in development,
making economic contribution to the society.

As for recent development, Jiann-Chyuan Wang,
who has conducted in-depth research on China-
US trade pointed out that Taiwanese overseas
companies have begun to return recently, and the
US government also encourages the Taiwanese
overseas companies to invest in Taiwan. The
government can also follow the trend to assist
Taiwanese companies in transformation, from
manufacturing to R&D, making Taiwan a R&D hub
followed by turning the R&D outcomes into various
startup teams. Moreover, Taiwanese investors
can also invest funds to the US venture capital to
link the startups between Taiwan and the US and
further forms an ecological chain. This will help
Taiwanese startups to find export opportunities
and extend their business to bigger overseas
markets.

The Government Regulations Can be
More Open to Make Companies More
Willing to Invest

Finally, in terms of policies and regulations,
Chin-Ching Liu pointed out that new technology
continuously emerged in the past decade. Each
new technology has brought new idea and affected
existing laws. Therefore, almost every country
has faced the issue that existing legal framework
cannot keep up with innovation. However,
companies' practice depends on the government's
attitude. He quoted Locke, a 17th-century English
political philosopher, saying, "For individuals,
everything, which is not forbidden, is allowed; for
government, everything, which is not allowed, is
forbidden." However, the government's attitude
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4 FEEREFERERNESEANERSE  SREEHHN
MECBRBENBLEARIER  WEBRTRERD
FERK  EREESBEEBMREEKNES - Taiwan
Sugar's Donghaifeng Circular Agriculture Park is a
model of circular economy. With the introduction of
a technology system, the Park turns pig manure into
feed for biogas power generation and organic fertilizer.
In addition, it also reduces water consumption in pig
houses through design to eliminate odor and dirt that
were common in pig farms.

towards startup is biased towards "everything,
which is not allowed, is forbidden". Chin-Ching Liu
said that this attitude will discourage companies
that intend to invest in startups and result in
shrinkage of the startup environment. Therefore,
he encouraged the country to be as open-minded
as possible.

Regarding regulatory issues, Zse-Hong Tsai
pointed out that the government will adapt
legislation to local conditions. If there is a need
in the market, inter-ministerial meetings will
be held to discuss the need. For example, the
Unmanned Aerial Vehicle (UAV) bill of Civil Aviation
Act formally implemented this July provides clear
regulations on the development of UAV. Under
the regulations, practical new business models
have been developed. LanHang Science's drone
pesticide spraying is one example.

Combined with positioning, communication and
control technology, LanHang Science can monitor
the crop status of the target farmland and spray
pesticides accurately. In traditional practice, it
takes about one hour to spray pesticides on 1,000
square meter of farmland. With LanHang Science's
drones, it takes only three minutes to complete
the task with more even distribution and fewer
amounts of pesticides. It also significantly solves
the agricultural labor shortage issue in Taiwan.

Overall, under the catalysis of new technology,
such as Al, 5G, big data and Internet of Things,
the startup development in advanced countries
has become more and more active in recent
years. Taiwan's startup teams also had good
performance on the solid foundation of ICT
industry and with the full support of government
policy. However, there is no "best" but "better
than better" for environment setup and policy
formulation. Regardless of regulations or software
and hardware environment setup, Taiwan's startup
mechanism is still evolving. Through continuous
improvement in each segment, Taiwan's startup
environment will be closer to the needs of the
industry, driving Taiwan's economy forward.
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Visionary Changes at the Fundamental Level
Improving Content Creation with 4K+IP
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As mobile devices become popular, people request for
better visual quality in the contents they watch. This
demand has inspired TV show productions to evolve at
the same rate as Internet bandwidth; from SD, HD to 4K
UHD, the constant upgrade of hardware and equipment
also brings changes to post-production. So how has
Taiwan's cultural industry changed in the face of digital
convergence? And how has new technologies impacted
content creation?

BRY BB he World Between Us, a PTS hit show aired earlier

/ AL » EMITHRERMRE| Y =848 this year, had been an exceptionally successful
- production not only for its intriguing and unorthodox

EERERIFERMNE plot, but also for the extensive use of new technologies

UHD filming, in particular, gave The World Between Us
the visual quality and specifications needed to stream

which makes it a successful example in 4K application.

High-quality Production Made

2 = O
i {E i Possible with Adequate Budget

NESBIEREENEE T  EE LB SEM - "This was one of the more generously budgeted

«&{ ﬂ/\,uE’]EEﬁE» gz{/]g}\jmﬂg{/v\}ﬁig_ﬁg#mﬂ& productions among shows of similar genre," said Yu-
e ling Lin, producer of The World Between Us. When Lin
mEE

=== accepted the position of producer, the production was
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A (METNER) B2ABEMARBIEREREIA - The World
Between Us was Taiwan's first experimental script created
from big data.
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awarded a NT$43-million budget under the Ministry
of Culture's "Digital UHD Content Upgrade Project"
that gave the production team more ample time and
support in areas such as field research, scripting, TV
set construction, and UHD filming.

Prior to filming, PTS, the Ministry of Culture and
Institute for Information Industry collaborated in a
5-month "big data" analysis where they gathered key
words and issues of concern from social networks such
as Facebook and PTT, and used the findings for more
precise character setting. In other words, data analysis
was incorporated into production in as early as the
scripting stage. This critical step was believed to be
the reason why the show found its audience as soon
as it was released, and had been a successful example
of how technology could be used to assist cultural
productions.

Challenges of 4K,
Difficult Post Production

Filmed in 4K UHD, The World Between Us presented
very different challenges from lighting, editing, post-
production to actors' performance as compared to HD.
"Filming in 4K not only requires an expensive camera,
the size of footage captured in Raw file was also so
gigantic that we had to spend a lot more time editing
and expand storage to virtually no ends," said Wen-
Chieh Tsao, President of PTS, when asked about the
technical challenges associated with 4K Broadcasting.

In the era of ultra-high resolution, the texture and
details captured on camera are more visible to the
audience, meaning that actors have to adjust and
adapt slightly to a new style of performance. Back in
the SD era when image quality and signals were inferior
compared to today's standards, actors sometimes had
to exaggerate their performance while most of the
scenes were shot in close-up to accommodate the lack
of clarity. 4K, on the other hand, reveals so many details
that even one small pimple would become distracting in
a close-up shot. This poses challenge to makeup artists
as they had to make constant patch-ups. "It is common
for Korean actresses to put 7 layers of makeup on their
faces, and although we have less time for makeup in
Taiwan, we still need at least 4 layers to cover up visible
flaws, so as to achieve a flawless but natural effect.”

From a technical perspective, filmmakers can now
fine-tune exposure anywhere within a shot to great
extremes. "We can color-grade so that a day scene
looks like a night scene, and raise shadows of our night
shots to very high levels. Cameras nowadays give us
so much dynamic range to work with." Also in the HD
era, it was somewhat difficult to recover details from
an over-exposed image, so camera operators were
often instructed to under-expose by half a stop in
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PTS, said that the texture and details captured on
camera were more visible at high resolution.
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order to protect the highlights, particularly in scenes of
extreme contrast. By the time of 4K, camera technology
has evolved to the point where filmmakers could
comfortably over-expose their images for less noise,
but it also means that the camera operator has to pay
extra attention to the change of light.

Despite changes to post-production and story-telling,
4K brings several advantages such as better image
quality and more realistic viewing experience to the
audience. After the show was aired, Yu-ling Lin received
several compliments about the show's cinema-like
quality, but in fact, The World Between Us was not shot
on a cinematic scale, and it was the 4K UHD resolution
that impressed the audience on a big screen to create
a feel of films. "Simply put, the boundary that used to
separate cinema production from TV one is no longer
relevant by today's standards."

Taiwan Dramatic Production
Ventures Abroad

The World Between Us ended up being the third top-
rating drama on PTS. In addition to achieving high
rating, the show won the 54th Golden Bell Awards and
was awarded "Best Writer in Asia Contents Awards of
the Asian Film Market" during Busan International Film
Festival. The show also made its way into the airline
entertainment system to be shown on flights to/from
Hong Kong, Singapore, New Zealand and Australia,
and was broadcast/streamed in a total of 23 countries
including Japan and USA.

Success of The World Between Us represents the
ability of Taiwanese content creators to make world-
class productions, and all it takes is a broader mindset
and more advanced equipment to produce shows of
exceptional quality. "Launch the Netflix APP and you will
see that we are competing against everyone. If we do not
deliver shows in excellent quality, it would be difficult to
stand out amongst the crowd." Yu-ling Lin believes that
the international success of The World Between Us was
largely attributed to the budget support from Ministry of
Culture, as the resource was what enabled Taiwanese
filmmakers to produce shows on a scale that rivaled
international competitors.

Changing the Ecosystem
of the Cultural Industry with
Digital Construction

The prevailing challenges of Taiwan's content creation
industry was quickly brought to Li-Chieh Cheng's
attention after assuming duty as the Minister of Culture.
To overcome issues such as lack of funding, lack
of distribution, low-quality production, presence of
substitutes and competition from Korea, Cheng focused
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on creating an ecosystem that would support and turn
the cultural industry around.

"We conducted a thorough review from the funding and
the production perspective, and found the industry to
be severely lacking in local IPs. Meanwhile, incorporation
of up-to-date technology and storyline represent
two prominent weaknesses that are desperate for
improvement," said Li-Chieh Cheng, highlighting some
of the pain points to local content creators. Cheng also
discussed issues concerning the overall infrastructure,
the regulatory environment, and expansion of local as
well as foreign distribution channels in order to carry
out the fundamental construction of culture content
production in digital era with its technology program.

According to Cheng, the first step in creating a viable
ecosystem within the cultural industry was to improve
the quality of contents and incorporate new technology.
By assisting local IP development and incorporating
new technologies, content creators in Taiwan were
introduced to new possibilities under the digital era.

"In addition to development speed and technical skills,
we must be able to create contents of our own in order
to make good cultural productions in digital era; if
we focus solely on perfecting our technical skills in a
high speed, we may end up processing works of other
countries." The format and means by which videos
are delivered may be constantly changing, but the
thing that matters the most is the ability to produce
localized contents. "Digital convergence has presented
Taiwan with the opportunity to recapture local as
well as overseas audience by incorporating the latest
technologies and tools."

Incubation of Original Contents
for Creators

There are three main parts to the Ministry of Culture's
support for digital content. The first part involved the
creation of Taiwan Cultural Memory Bank, in which the
Ministry collaborated with 22 county/city governments,
National Palace Museum and Academia Historica
to preserve, transcode, publish or authorize use of
historical documents and original cultural contents
through digital technologies and tools. Images of
Chunghwa Mall and hundred-year celebration of
Longshan Temple were the first memories to be
preserved in digital format. This project also gathers
local stories and documents from all over the nation,
which may be published or licensed in the future to
support development of original contents.

For example, Hualien County Niuli Community
Association shared a photo of "a vicious dog" that
an old lady had kept as pet earlier this year, and as it
turned out, the dog in photo was actually a Formosan
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black bear! This was a true story that happened during
execution of the Taiwan Cultural Memory Bank project,
and it shows that gathering local stories does indeed
promote common memory among locals.

"Taiwan Cultural Memory Bank is basically a banking
system for cultural materials," said Li-Chiun Cheng. The
Ministry of Culture has been making digital archives
of valuable collections and artifacts for more than a
decade; at the moment, the Ministry is focusing on
creating a system and a platform where local and
foreign artists may find relevant materials to inspire
their creations of arts or IP contents.

The second part is an upgrade to the picture quality
of contents broadcast over television, for which the
Ministry of Culture has proposed a 4K support project
and set 4K production standards with the help of PTS,
TBS and private institutions. This project has inspired
several original IPs to date, including PTS' The World
Between Us and On Children, both of which have been
streamed overseas to an increasing audience who
appreciate the new Taiwanese culture. Apart from
the above, other shows such as The Fearless and We,
the Laborers have also been subsidized under the 4K
support project.

The third part involves supporting content creation
across new media and platforms. It is increasingly
popular for content creators to commercialize the same
IPs on different video streaming platforms or new forms
of media, with ACG, AR and VR being the most popular
forms of presentation. Examples of this cross-platform/
cross-media presentation include: Xi-Huang Chen's
puppet show on projected background; adaptation
of comic books Huyeqijia: Prequel of the Girl in Red
and Yong-Jiu Grocery Store funded by the Ministry of
Culture's "comic production subsidy"; animation - Pigsy
with the addition of sci-fi elements; mobile game - Draca's
Adventure; and AR-based interactive family shows. The
project is also funding Uen Chen, renowned Taiwanese
artist, to make animations and subsequent IP derivative
works.

Reconstruction of Lost Scenes with
3D Digital Modeling

One other film that the project has long supported in
making was Scrolls of a Northern City, which brought
to life the old Taipei City in the 1930s before it was
bombed. In order to reconstruct the historical scene,
the filmmaker made use of Ministry of Culture's digital
models bank to present Taipei as it was in the 1930s,
making it another successful adaptation of comic IP.

The digital models bank created by the Ministry of
Culture houses a comprehensive collection of digital
models on Taiwan's cultural assets, heritage, buildings
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contents.

as well as animal/plant samples using 3D technology.
This collection enabled filmmakers to learn about
or even reconstruct historical scenes at a certain
point in time. Nowadays, 3D digital models can be
previewed live while filming, thereby giving directors
and performers a general idea of the final result before
post-production. Another example of the use of
digital models bank was The Magician on the Skywalk,
an adapted TV series based on Ming-yi Wu's magic
realistic novel that is currently filmed by PTS. The name
"Skywalk" refers to Chunghwa Mall, which no longer
exists, so the 3D digital models bank went to great
extent to gather old photos of Chunghwa Mall and
reconstruct 3D models out of them so that Taiwanese
content creators may have the materials needed to tell
a local story, and perfect production quality with 4K
technology to appeal to international audience.

Taiwan Creative Content Agency,
a Talent Development Platform

Li-Chiun Cheng commented that there is no shortage
of creative young minds and technology talents in
Taiwan, but the fragmented industry and lack of
support have kept them from realizing their true
potentials. This is the reason why the Ministry of
Culture is dedicated to creating an entire ecosystem
for the cultural industry and supporting productions
through subsidies and investment/lending incentives,
so as to form a cultural financial system. With increased
production volume, talents will have more opportunities
to put skills in practice. In terms of talent supply, Taiwan
Creative Content Agency will act as a platform for
talent cultivation, assist in talent transformation and
cultivation, and incubate new teams in the mode of
innovation and entrepreneurship..

"Being the most liberal, open, diverse and tolerant
society in Asia, Taiwan has every advantage to lead Asia
and world's Chinese-speaking communities in content
creation," said Li-Chiun Cheng. Taiwan has already
impressed European and American audience with
its IPs and technological capacity, and all it takes is a
robust ecosystem to make Taiwan the beacon of Asian
cultures after ecosystem conversion.
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Cultivating AI Talents to Step Up Taiwan's
Game in the AI Generation
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In a bid to promoting innovation and development in the digital economy, improving
living standards, building a smart nation, and facilitating innovation and value-
added application of the "5+2 Innovative Industries," the Executive Yuan has
launched the Digital Nation & Innovative Economy Development Program (DIGI*
Program) 2017-2025 as an administrative blueprint to drive digital development
and innovation. The goal of the DIGI* Program is to help accelerate the integration
of smart technologies, such as artificial intelligence, loT, and big data, into industry
and daily life. By leveraging Taiwan's advantage as a small yet industrious nation
able to quickly integrate multiple disciplines, DIGI* Program aims to propel the
country to become a model nation of smart innovations.
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However, in the face of the rapidly changing world, where are Taiwan's Al talents?
How can they connect with the international community?

E BT REREEASTHRORENEE  ME As talent shortage becomes a major concern
EEEMENAAL G S AA4R S around the world, Taiwan faces four major talent

crises—brain drain, "high-out, low-in" flow of talent,

HEHE » TEAOTBMASRT © IRIFRE4F2 shrinking workforce, and talent deficit. According
RTREEET T2021 2IRAAIHE | 5 » 2021 FEE to the Global Talent 2021 report released by Oxford

B THERIRE AN T AAO,  BEALFE Economics ?f the Unlt?d K|ngd.om,. Taiwan Wlll che
the largest "talent gap" worldwide in 2021, in which

= -1.5% | T— R AZTRINSH » AIERRE the talent deficit will reach up to -1.5%. In today's

WM E BEEH AREHEHBMmMK  FLEHE age of talent shortages, Al has come to the rescue.
However, many industries have been slow to transform



A "SHBAL AFLIRRSSES) ) RITBERHE S FRPFATRE
KOERETEHRE  BEMERKEAHABE RN HERS
SBREESEEHE  HEILEE  Ka|Y2EAETEETE
42 Ed - The Al High School Training Program is organized
by the BOST, executed by the MOEA, and co-organized
by the K-12 Education Administration at the Ministry of
Education (MOE). With collaboration from government,
industry, and academia pooled together by the Institute
for Information Industry, thousands of high school and
vocational students from all over Taiwan participated in
the program.
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under the sweeping wave of Al. Companies at the
leading edge of global competition are struggling with
manpower deployment. Is there any way out of the
current dilemma?

Three Arrows to Cope with
Industry Talent Shortage

With the coming of the artificial intelligence era, the
government proclaimed 2017 as the inaugural year
of Taiwan's Al development in an effort to seize the
opportunity to develop Al and meet demands for
digitalization and intelligent transformation across
industries. On January 18, 2018, the government rolled
out the four-year Taiwan Al Action Plan (2018-2021)
to promote incorporating Al into industry. In August of
the same year, a strategy for Al scientific research was
introduced. According to Tsung-Tsong Wu, Minister
without Portfolio of the Executive Yuan, Al will bring
qualitative and quantitative changes to mankind, and
its influence will reach into industry and people's daily
lives. With revolutionary change comes hope, and
Taiwan must take advantage of the opportunity. To
promote the industrialization of Al, Al talent is highly
needed. The Executive Yuan has launched "three
arrows" to develop Al talent, including cultivating Al
technology specialists (R&D talents) and pioneers in Al
application (application talents) and providing a strong
foundation for Al development (national education).

Tsung-Tsong Wu pointed out that in recent years,
the Ministry of Economic Affairs (MOEA) has actively
pushed for the development of Al industry in Taiwan.
To encourage Taiwan's new startups to invest in Al
development, allow Al to take root in Taiwan, and
gain industrial advantage, a pilot program for Al
startups was launched. To ensure that the technology
subsidized by the program corresponds with global
trends and remedies deficiencies in the domestic
industry, the MOEA has set up a team of dedicated
PM staff who engage in close communication with
startups, helping entrepreneurs take advantage
of resources to deal with various situations during
operation and bring Al products to fruition.

In addition to start-ups, the MOEA looks to Taiwan's
existing advantages with semiconductors. In June, it
launched the "Al on chip" R&D-subsidy program. In

HIANOId IVIMLSNANI 55 S e i

17
[

=)
[
iy
%
%
1=}
=
i
h
ISy
—
%)
c
>S5
«Q

1
—
%]
@]
>
«Q
=
£
=
=
n
—
@
=
=
=
>
(@]
c
—
o
@]
=
—~
g
=2
5
@]
ety
—
>
@
m
x
@
O
C
=g
<
(0]
=<
=
Q
)



-3
*
5%
22
Z
S]
c
7
_|
=
>
—
©
@)
p
m
m
by

uenA @A1IN29XJ 8y} JO 01]0J110d INOYIM Jd1SIUIN ‘Np\ Buos-Buns] RSN Mo

RERR —
LI

A BBANTEZERATRRAERT  ABALEEER
FNEERNEZEFER FRERBEEEEH AN
= BB B B R Y TR 35 & (B  According to Sheng-Wei Chen,
CEO of Taiwan Al Academy, the school does not follow
traditional models of industry-academia collaboration. As
a result, it has demonstrated the commitment of Taiwan's
businesses to adopt Al while showcasing the school's
market advantage.

PM AERIE - ERIERRERE BRI
EERER  EEEBFERNSIENRR  FA KR
A LAUBASEH

BRY FTRIE RSN - KBS EEBENFERE
BEF > 5 6 AEE " Al on chip FEEEENGT
=, 7TRATEITHRIESET  BEFREYERRE
BRI EATEEZEERER AITA < Al on chip Hf
BT EEHEEERIEEEEN A KA
B EIERHEEABHRBR BEHAEXERE
EXLELIEE T ADEERE2IRELE
AITA BEREMEBRIAN » Wz Al RAEA
EBEARAFES  HEHESEEA RH A RZEH
RESFNARERRNEES » 2HWBEZXREE Al
mARRAAR10F  BRERAFRBREZEFECE
AU -BAABHREERE2E - BYBEE
Ao EEERA A EXRFEEE -

AIGO EXRH=E < A7 8
i 2 ER R 2

TAIGO,; (Al New Generation Talent Training
Program » Al EE2EBAFERATEBE) &1
EEA AAFTR  BIlEXEZ KM ES LA
MERAT - RBUSIEH - EX A ATHEEE
FRL TEFEHE x AT E ) DR TREE
Ewir o £ TMPE, & TRPE ) R RSET
RIASBEEF R B WEEBEKREEER

July, under the guidance of the Executive Yuan, the
program joined forces with the Taiwan Semiconductor
Industry Association to form the Al on Chip Taiwan
Alliance (AITA). The subsidy program provides
subsidies for cutting-edge R&D of Al chips, aiming
to stimulate the development of Al chips in Taiwan
and help the semiconductor industry build on its
past advantages and secure its foothold as a leader
in the global Al industry. AITA has brought together
manufacturers and academic institutions and set
up special interest groups on four major technology
topics—system application, heterogeneous
integration, advanced calculation framework, and Al
system software for Al chips. By helping the industry
reduce R&D cost of Al chips tenfold, shortening the
development time of chip software by more than 6
months, doubling the computing efficiency of Al chips,
and obtaining independent patents, AITA has been
instrumental in enabling Taiwan to become an output
country for Al industrial chips.

AIGO's Industry
Problem & Talent Solution

The Al New Generation Talent Training Program
(AIGO) provides Al talent training which conforms
to industry needs, cultivating talents specializing
in smart technology integration and innovative
application. According to Wu, the program's
mechanism of developing Al talent is based on the
dual pillars of Industry Problem & Talent Solution
and training courses. Various learning and training
activities, including hands-on practice and lectures,
are provided during the program, which brings
in international learning resources and utilizes
online learning platforms, thereby sharpening the
capacities of domestic Al talents and accelerating
the industrialization of Al. AIGO has also cooperated
with international manufacturers to jointly train Al
lecturers and Al application talents. Armed with
global digital resources and faculty, the process of
hands-on practice and problem-solving help boost
the capabilities of Al talents through effectiveness
learning.

AIGO was launched in 2018. A total of 64 Al solutions
were offered for 165 industry transformation problems
across 31 disciplines in 2019, compared with just 24
in 2018, evidencing significant growth. On the talent
training end, 35 training institutions across Taiwan
have set up Al application courses, fostering more
than 1,500 industrial Al application talents for Taiwan
in just over one year.

Solving Talent Shortages with
Al High School Training Program

A strong Al education foundation is the fundamental
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way to solving the shortage of Al talents. Under the
auspices of the office of Science and Technology
,Executive Yuan and MOEA, the Institute for
Information Industry has garnered momentum from
government, industry, and academia and collaborated
with Microsoft Taiwan and Google to promote the Al
High School Training Program, which targets high
school and vocational students in Taiwan. Making use
of the window of time in the final semester before
school starts for university, when seniors admitted
to college are free from academic pressure, it blends
resources from 10 regional promotion centers for
emerging technology in Taiwan. Training is provided in
three stages, including Al application online courses,
one-day hands-on Al camps, and visits to Microsoft
and Google in Taiwan. Distinct from school education,
these learning experiences expand the horizons of
high school and vocational students in regard to Al
application. In 2019, the first year of the program,
it attracted the participation of 1,052 students from
138 schools. Outstanding results were showcased
at the commencement ceremony in August, such
as the Raspberry Pi neural network autonomous car
from Microsoft Taiwan, and the AlY Voice Kit & Vision
Kit from Google. The program is testament to the
extraordinary learning capacities and creativity of
students in Taiwan, demonstrating the feasibility of Al

talent cultivation and its excellent outcomes.

Planting Seeds for Al Education

The MOE has initiated the "Al Education x Educating
Al" general implementation strategy for Al and
technology education. Basing on the information
technology curriculum of Taiwan's 12-year compulsory
education, the strategy aims to cultivate students'
understanding of Al from an early age. Starting from
the basics, students in elementary school are to gain
basic comprehension of computational concepts and
programming, while further coding, data processing,
and algorithm courses are incorporated into the junior
and senior high school curriculum. At the university
level, Al technology will be integrated into various
disciplines to cultivate cross-domain Al specialists.

Grand Strategy for a Small Country:
Building a World-Class
Al Innovation Hub

The Ministry of Science and Technology (MOST)
has also been a major proponent of domestic Al
development. Since 2017, MOST has promoted
five key facets of the "grand strategy for a small
country" objective— creating Al R&D platforms,
establishing Al innovation research centers, building
a smart robot innovation facility, launching the
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semiconductor "moonshot" program, and organizing
technology competitions. As a small country,
Taiwan can still dream big by capitalizing on existing
advantages and developing localized applications
and services, thereby driving the next wave of
economic transformation. Under the five facets of the
objective, MOST will build an Al cloud service along
with a high-speed computing platform at the national
level to provide shared-use high-speed computing
environments for domestic industry, academia,
and research communities, focusing on cultivating
talents to create world-class Al R&D clusters. Al
Robot makerspaces have been built in the central and
southern Taiwan science parks to provide a place for
young R&D personnel to gain hands-on experience.
MOST has also hosted the "Formosa Grand Challenge"
technology competition. With NT$ 100 million in
total prize, it features task-oriented challenges that
take place in an arena, attracting participation from
domestic and foreign teams. In addition to sparking
innovation, the efforts have helped uncover new talent
and further technology development.

Taiwan Al Academy,
the Cradle of Al

Taiwan Al Academy is one of the important cradles for
cultivating Al talents in the private sector. More than
1,500 companies participated within two years of its
establishment. There are currently more than 6,000
alumni, up to 200 lecturers, and a total of more than 1.2
million hours of lectures. It is the largest Al community
in Taiwan.

According to Sheng-Wei Chen, CEO of Taiwan Al
Academy, the school was co-sponsored by the
Science & Technology Ecosystem Development
Foundation and the Taiwan Data Science Foundation,
with support from six companies including Formosa
Plastics, MediaTek, ELAN Microelectronics, AU
Optronics, Chi Mei Industrial, and Inventec. It was
established at the end of 2017 with the aim of training
leaders and managers in the Al tech industry.

According to Chen, Taiwan's manufacturing industry
has fostered a slew of talents in various areas after
many years of development. In order to develop a
system suitable for industrial application, Al must be
combined with specialized knowledge and expertise.
However, it would be a case of too little, too late to
develop Al talent from square one, especially since all
major tech countries have been actively developing
Al. Under the "Red Queen Effect," if everyone is to
move at the same pace, Taiwan would only match
competitors in terms of development in the best-case
scenario. Only by doubling the speed of development
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The AITA Membership & SIG Kick-Off Meeting presented four
SIGs (Special Interest Groups), aspiring to leverage Taiwan's
existing edge through forging an alliance. Edge Al is slated
to become the next big thing in Taiwan's semiconductor
industry and AITA is making sure Taiwan will stay on top in
the next wave of smart revolution.
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can the country gain an advantage. Therefore, instead
of following the traditional model of collaboration
between industry and academia, Taiwan Al Academy
has set up a foundation with funds raised from
businesses. Students are recruited from corporations,
and tuition is collected from the students. A faculty
of some of Taiwan's best teachers offers a wide
array of intensive courses, which professionals
from various fields can attend within four months'
time. Class performance is determined by mid-term
exams and special topics. This risky approach not
only implements the "user pays" principle, but also
demonstrates the willingness of Taiwan's businesses
to adopt Al in addition to showcasing the market
advantage of the Academy.

Two years of talent training and industry collaborations
have led to great achievements from the Taiwan Al
Academy. In the two years since its establishment,
more than 6,000 alumni have graduated from the
school. Not only have these alumni become the
strongest proponents for Al development in Taiwan,
but they have also come together to form a far-
reaching alumni association. The association includes
three committees: Innovation and Development;
Industry, Government, and Academia; and Continuing
Education and Academic Exchanges. The committees
assist alumni who are in the process of developing
new initiatives to set up innovation incubation and
actively promote meetings with governments and
interest groups for industry-academia collaboration. At
the same time, through the sharing of theses, online
course studies, and information on industry trends,
alumni can continue to further their education and
proficiency in the field of Al

From the MOEA, the MOE, the MOST to Taiwan Al
Academy, the government and the private sector are
grooming Al talent in an effort to promote industrial
development and lay a strong foundation for Al in
Taiwan. Regarding future prospects, Wu envisions
a new social landscape for Taiwan in 2030. As the
development of digital technology fully matures, a
network society that connects people with people
and people with everything would emerge, which
along with the acceleration of communication
speeds would render data collection even more
pervasive and effortless. "Data governance" and
"information security" would rise in importance and
garner attention. Therefore, besides embracing
Al, governments and businesses must set data
governance guidelines and strengthen information
security and protection in order to ensure the stability
and safety of the network society.
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Smart Agriculture: Deep into the Countryside
with Science and Technology
LanHang Science Flies Over the Fields

BERFENABEAREHE b2 ERE
MR MEAEEERERT @ IT—X
N—XEERFERNZTESH FT
AER  BERERFTHEEATREM -
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The nature of smart technology is neither
technology nor advanced equipment, but
various parameters established through
numerous air spraying implemented under
professional background. With big data,
smart agriculture has greater possibility.

t is November. Southern Taiwan is still sunny and
warm. It is also an important production season for
Wandan's red beans.

An employee of LanHang Science stood in the field,
and used the remote control in hand to position the
border of the red bean field that will be air sprayed
with pesticides. He estimated the distance and area,
set the spraying route, spacing and height, checked
the octopus-shaped drone, and measured the wind
speed at the site. Meanwhile, another worker had
completed pesticide adjustment.

With well-coordination between the commander and
operator, the drone that can carry 10 liters of solvent
is like a low-flying cloud, flying back and forth and
evenly spraying pesticides two meters above red
bean stems along the route that was just set, while
the owner of the farm standing nearby, paying close
attention to the spraying and suggesting the areas to
be enhanced to the operator.

New Agricultural Technology:
Drones Take Off

It is a beautiful day today. In just 10 minutes, the staff
of the LanHang Science completed the pesticide
spraying of a red bean field of about 2000 m2.
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BHy T —{&EERRFS 1 ° The cooperation between LanHang Science

and Lanlix Crop Science Co., Ltd. provides farmers with a complete one-stop service.
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Meanwhile, another group is using real time kinematic
(RTK) positioning method in a mango orchard for
pesticide spraying. The lift of the UAV (Unmanned
Aerial Vehicle) fleet allows the operator to monitor
the canopy of fruit trees from high above for precise
spraying.

Before the application of drones to agriculture,
weeding, fertilizing and regular pesticide spraying
to prevent pests and diseases were the daily life of
farmers in Taiwan. It was very common that farmers
carried spraying buckets of more than 10kg, walked
in the field with their bare feet and sprayed pesticide
under scorching sun. However, tragedies like poison
due to excessive inhalation of pesticides, heatstroke
or physical exhaustion were also common.

"The biggest problem is the aging of the rural
working population," said Ji-Chang Chen, Chairman
of the LanHang Science Co., Ltd. and the responsible
person of Lanlix Crop Science Co., Ltd. Over the
past decades, he has seen farmers in Taiwan getting
older and older. These farmers are now in their sixty,
seventy or even eighty. It has become harder and
harder for them to carry out daily heavy farming
practice. They hire workers to help the farm work
during peak season, but it is not a guarantee that
they will not miss the best timing. The invention of
drones not only brings a hope of mitigating labor
shortage in rural areas but also introduce a group of
lively youth for Taiwan's agriculture.

The drone technology started to become mature two
years ago, and since then, they have been rapidly and
widely applied to photography and various services.
Ji-Chang Chen, who has deep roots in agriculture,
also saw the possibility of using drones in agriculture,
and thus established LanHang Science Co., Ltd. with
drone operators in Taiwan focusing on air pesticide
spraying. In the past two years, Chen established an
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air spraying team of seven drones, five vehicles and
ten drone operators. The team members are a group
of young guys in their twenties and thirties. Some
majored in mechanics, electronics, while a small
number of them studied agriculture. Even women
are involved. These young people enter the new
agriculture field because of their interest in operating
drones. The scope of this team's service covers all
regions in Taiwan.

Safe Pesticide Application and
One-stop Service

"Unlike other commissioned drone spraying
operators, the LanHang Science is supported
by Lanlix, which has 180 plant chain retailers in
Taiwan. In the past ten years, we have established
the farmers' concept of symptom-based precise
pesticide application through the supply of fertilizers
and pesticides," Ji-Chang Chen pointed out.
Lanlix Crop Science Co., Ltd. is a well-established
agricultural material factory with a certified
inspection laboratory, Formosa Laboratory. It has
highly independent R&D capacity in various bio-
fertilizers, pesticides, organic non-toxic materials and
environmental health medication. With its investment
in commissioned drone spraying business, it hopes
to solve the problem of labor shortage in rural areas,
and more importantly, provide a one-stop service to
the farmers, echoing its original intention of forming
a fleet.

Ji-Chang Chen pointed out that, in the past, farmers
lacked common knowledge on pesticides so they
solely relied on retailers' recommendation and sales.
False application and imprecise application resulted
in not only economic burden but also farmland
pollution. Therefore, the Council of Agriculture
also attaches great importance to the promotion
of precise pesticide application. However, the
air spraying technology cannot really meet the
requirement of precise pesticide application. He said
that with the advance of agricultural technology,
Lanlix has developed various slow-acting fertilizers
or pesticides, which requires less number of spraying
and fertilizing. Nevertheless, how to apply the
pesticides is the key. The so-called one-stop service
is to identify the type, density and degree of harm
of pests and diseases before applying the right
pesticides, and to provide the correct prescription
and concentration before spraying.

Therefore, every time the LanHang Science team
follows a rigorous SOP for each mission, including
uploading photos, confirming field crops, purpose
and content of pesticide application with the
backstage, measuring wind speed, and performing
tasks. Ultra-fine spray gas has strong penetrating
power and wide dispersion. With water mist, it can
overcome the problem of less pesticide. "However, if
the wind speed is over gentle breeze, the pesticides
sprayed will drift with the wind, making it unable
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to meet the requirement of precise pesticide
application, so we will have to do it on another day."

Establishment of Air Spraying
Parameters with the Support of
Plant Pest and Disease Control
Database

Unlike other spray operators in Taiwan, the LanHang
Science team heavily relies on the large plant
pest and disease control database established by
Lanlix's plant chain retailers. When the farmers
have questions about planting, the Lanlix Plant
Chain Retailer will send professionals to the site for
diagnosis and provide solutions. In addition, Lanlix
has developed the "Lanlix Agricultural Steward
Service Platform," and farmers can upload photos or
videos of field crops to the agricultural helper app.
The platform will provide necessary diagnosis and
pesticide recommendation through cloud service,
and guide the farmers to purchase relevant products
in the Lanlix Plant Retailer or order commissioned
pesticide spraying.

The commissioned LanHang Science team came
to the field for terrain survey and pest and disease
diagnosis. It confirmed the type of pest and disease
with the Technology Department again before
performing the spraying. After correct diagnosis,
correct pesticide will be applied. The non-phytotoxic
and effective drone-exclusive pesticide for the
particular crop is researched, developed and
recommended by Lanlix's Formosa Laboratory.
After the pesticide application is over, the LanHang
Science agent and the Technology Department
will continue to track the effectiveness of the pest
control.

"Every fertilizer or nutrient material has different
characteristics. Only by fully understanding them
can the purpose of precise pesticide application
be achieved. Every piece of farmland, every type
of crops, every fertilization, spraying and effect
evaluation is a process of parameters accumulation.
Without this process, we can only rely on the rule
of thumb. This is what differentiates the service
provided by the LanHang Science from other service
providers." Ji-Chang Chen said that the entry barrier
is not high for small and medium-sized farms or
service providers as long as they can purchase
relevant equipment. However, they might not be able
to provide professional and differentiated services.

Good Effect with Labor-saving and
Time-saving Approach is an
Opportunity for Fine Agriculture

Ji-Chang Chen said agriculture is a sunset industry.
To promote agricultural development and good
harvest, reasonable and safe use of pesticides is
necessary evil. However, overdoing and underdoing
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Science team is on a task, it
follows a rigorous SOP to ensure
safe pesticide application.

can cause harm. Proper use is one of the keys.
Precise drone spraying meets the needs of farmers,
and can solve agricultural labor shortage and risk of
pesticide exposure. Using technological method to
precisely apply pesticide can improve the efficiency
of pesticide use, reduce pesticide usage and achieve
time-saving, labor-saving and safe effect.

In the past, pesticide spraying is a labor intensive
work because it takes about one hour to complete
the spraying of 1000 m2 of farmland. In addition,
manual spraying is restricted by physical strength.
The larger the area is, the less the efficiency is. On
the contrary, for the same area, using drone spraying
can reduce the time to three minutes, and the
pesticide distribution is more uniformly.

Ji-Chang Chen also predicted that drone spraying
and the promotion of safe pesticide use are expected
to expand the area of organic cultivation in Taiwan.
One of the biggest plights of organic agriculture in
Taiwan is the reliance on manual weeding and manual
pest and disease control, so the cultivation area is
not large. However, if we apply drones to plant pests
and diseases control, with early detection and early
pesticide use before the situation worsens, organic
cultivation will no longer solely rely on manpower
for field management, and then it is possible to
expand the planting area. This is no doubt a great
opportunity for high value organic cultivation.

Drone spraying not only reduces time and increases
efficiency but also greatly reduces the amount of
pesticide needed under the same area. The key
is that the atomizing nozzles used by agricultural
drones can make pesticide particle finer and thus
the pesticide can be absorbed by the crops more
easily. Moreover, the downdraft generated by the
drone during flight can effectively and evenly spray
pesticide on the crops, allowing the crops to be
fully sprayed, which reduces large-scale pesticide
dissipation.

Professional Management for
Commissioned Spraying Business
and Extended Disaster Relief

Lanlix established its fleet more than two years ago. It
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used to take six months to train the drone operators
before they are qualified to operate the drones.
However, with the advancement of technology,
the operators can operate the drones after one-
week training. Prior to the government's specific
management, there were still many ambiguities
in the commissioned spraying business. After the
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Executive
Yuan, the Bureau of Animal and Plant Health
Inspection and Quarantine, and the Civil Aeronautics
Administration, Ministry of Transportation and
Communications organized the training program
for pesticide spraying technicians and started
the professional program for drone spraying, the
LanHang Science also assisted the team members
to acquire the drone spraying certificate so that the
application of drones can be legitimate.

"Taiwanese farmers, especially older farmers, have
always been industrious and thrifty. Moreover, unlike
the US and Europe where farmers have large area of
farmland, Taiwan's farmland is relatively small. Each
farmer typically owns 1000 or 2000 m2 of farmland
with various crops grown on it. These are barriers
to drone pesticide spraying." However, Ji-Chang
Chen believes that with the aging of rural manpower,
agricultural spraying service has be a trend. In
the future, drones will be extended to farmland
management monitoring and disaster relief.

In response to the government's smart agriculture
outline plan, he pointed out that Taiwan's agriculture
has entered an era of new technology. Through
integrating imaging technology, drones with
spectrometers can effectively monitor whether pests
and diseases present in farmland and whether water
and fertilizer is enough. It can also effectively prevent
and control epidemics. In this way, we can use a
more scientific way to research agricultural data,
as opposed to manual qualitative investigation in
traditional agriculture.

He believes that to promote the prevalence of
commissioned drone pesticide spraying in Taiwan,
mere subsidies to farmers or service providers to
purchase equipment is not the way. Instead, the
government shall encourage and subsidize farmers
to commission the spraying to professional service
providers for safe pesticide application. This is the
right direction for smart agriculture. The professional
service providers will find the best solution for
different regions and different main crops through
information and experience exchange, avoid vicious
market competition, and stabilize the market through
product differentiation and reasonable profit so that
smart technologies, such as artificial intelligence,
Internet of Things and big data can actually flip
Taiwan's agriculture.
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Taiwan, Striving for Circular Economy
Taiwan Sugar Highlight Project —
Donghaifeng Circular Agriculture Park
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The government has promoted the 5+2 Industrial Innovation Program: Asia Silicon Valley
Development Agency (ASVDA), Taiwan Smart Machinery, Green Energy Technology,
Biotechnology and Medicine, National Defense and New Agriculture and Circular Economy.
The circular economy that applies resources reuse to extend life cycle of resources or forever
recycled resources is expected to effectively mitigate the problems of wastes and pollution and
lead Taiwan to a new "cradle to cradle" economic model.

Raising pigs with a new concept, from water-saving, biogas power generation to manure
compost, zero waste, low pollution and odorless animal husbandry, Taiwan Sugar's
Donghaifeng Circular Agriculture Park is the leader in the industry of circular economy.
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11 he sugar industry has been the benchmark of

circular economy long before the term circular
economy emerges. We called it "multi-dimension
management, from sugarcane collection, sugar juice
extraction and sugar production to transforming
wastes to byproducts, such as bagasse board,
organic compost and cattle feed!" "75% of the
sugarcane juice is water. The water vapor can power
for the equipment. The molasses can be made into
alcohol and yeast. Even the remaining precipitate
returns to the farmland as sludge. Nothing is wasted
from sugarcane to all byproducts. This is a typical
model." Mr. Tao-I Kwan, the President of Taiwan Sugar
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A HERXERERREEN 7 RUTERTHRNEEERRE
REER EBERRRBEEVNRERERNEEREY B
FLAANBER  BERXEERBIEMA - It costs about
NT$700 million to build the livestock circular ecological
park in the Donghaifeng Circular Agriculture Park. The pig
manure and agricultural wastes, which were considered
wastes, are transformed into usable resources as the
implementation of circular use of agricultural resources.
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used the process of sugar production to explain the
relationship between Taiwan Sugar and the circular
economy currently promoted by the Executive Yuan.

As to why Taiwan Sugar started the pig farming
business, Tao-l Kwan explained that for sugarcane
field fertility and utilization of excess vacant land, Mr.
Ji-Tseng Yang, the President of Taiwan Sugar back in
1952, invited all livestock experts in Taiwan to discuss
the development of animal husbandry. It has been more
than 60 years, and in recent years, circular economy
has been widely promoted by the international
community. Some countries even have regulations for
the implementation of circular economy. As a state-
owned enterprise, Taiwan Sugar Cooperation has taken
on the missions of "following the policies of the central
government to contribute to national development
and invest in forward-looking future industry," and "
building a sustainable Taiwan where people live safely
and happily" with the vision of "being the benchmark
for health and green industry in Asia-Pacific region."
Therefore, Taiwan Sugar has spared no effort to assist
the government in promoting the policies. In order to
improve the environmental problem of pig farming in
Taiwan, Taiwan Sugar Cooperation has started the pig
farm reconstruction plan following the policy of "Green
Energy Power Generation Planning for Pig Farms" and
promotion of new agriculture, including the current
reconstruction of the Donghaifeng Livestock Farm.

From Circular Economy in the
Sugar Industry to the Zero-waste
Livestock Farm

In September this year, the Taiwan Sugar's first green
livestock demonstration farm was officially opened.
This farm is a collaborative work among the Executive
Yuan, Council of Agriculture, Ministry of Economic
Affairs, Environmental Protection Administration,
Industrial Technology Research Institute, and Taiwan
Sugar Cooperation from the technology aspect
(domestic biogas equipment development), industry
aspect (factory rebuilding and design realization) and
the mechanism aspect (multi-source materials). It took
about two years, including several times of Executive
Yuan-level discussion. Taiwan Sugar's Donghaifeng
Circular Agriculture Park located in Changzhi Town,
Pingtung County is one of the achievements (highlights)
of the implementation of circular economy policy.
Taiwan Sugars' Donghaifeng Circular Agriculture Park
is the first livestock circular ecological park in Taiwan
that was designed based on the concept of circular
economy. It costs about NT$700 million. The park
includes ten modern green energy buildings for pig
farming, a biogas center and old-style fan-shaped
pig houses, an ecological detention pond and an
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Biogas power generation is one of the themes of
renewable energy development in the Donghaifeng
Circular Agriculture Park.

A BREFEEERFEREBRE RIESFER

environmental education center. It is a demonstration
park that combines animal husbandry, power
generation and environmental education. The pig
manure and agricultural wastes, which were considered
wastes, are transformed into usable resources as an
implementation of circular use of agricultural resources.
This has also changed the public's negative perception
of the pig industry.

Tao-I Kwan pointed that Taiwan is hot and humid. To
reduce the temperature in traditional open pig houses,
a large amount of water is often needed. The water also
washed away the pig manure on the ground. According
to statistics, on average, a big consumes 30 liters of
water a day, which is quite a waste of water resources.
On the other hand, the Council of Agriculture had
promoted biogas power generation using pig manure.
However, the diluted pig manure makes the power
generation efficiency very low. Strictly speaking, it was
not cost-effective, and thus unsuccessful.

"For the instant introduction of manure to biogas
power generation, the key to the success is the
concentration of pig manure. High concentration and
low water content results in good power generation
efficiency. Therefore, at the beginning of the design of
Donghaifeng's modern pig houses, Taiwan Sugar has
to not only rethink the improvement on the breeding
environment but also consider every process for
creating a circular economy." Tao-I Kwan said that
after the traditional old pig houses in the park are
converted to negative pressure water curtain type, the
pig houses can still be maintained at a comfortable
temperature of 24° C to 28° C even when the outdoor
temperature exceeds 30° C. This not only increases the
pigs' growing speed and production efficiency but also
reduces dust and spread of disease. Without the need
of water cooling, the daily water consumption of each
pig can be reduced to five liters or less.

Power Generation by Biogas and
Solar Energy

The interior of the pig houses is elevated, and with
reduced flushing, the pig manure is no longer watery.
Moreover, with the wastewater treatment and recovery
system and rain water reclamation facility, the water
consumption can be reduced by 83%, and through
the closed pipelines in the park, the pig manure is
transported to the anaerobic treatment facility to
produce biogas. The more the solid, the higher the
efficiency of biogas fermentation and power generation.
It is estimated that 9,000 kWh power can be generated
every day. In addition, the process of power generation
is order-free. The value at the air outlet is far lower
than the standards set by the Environmental Protection
Administration. The remaining sludge and slurry will
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return to the farmland as fertilizer.

"Biogas power generation requires nitrogen and
carbon. Donghaifeng, as a site of the Council of
Agriculture's experimental plan, we also use pineapple
peel, lemon peel and other agricultural waste around
the park for co-fermentation. This not only solves the
problems of agricultural waste but also generates
energy. It is estimated that there will be a demand of
100 metric tons of agricultural waste per day once
the biogas power generation facility is running." Tao-I
Kwan said, Taiwan Sugar Cooperation promotes the
development of three main renewable energy models
through the Donghaifeng Circular Agriculture Park.
The first is biogas power generation, which is achieved
through the reconstruction of Donghaifeng pig farm
and biogas center. The second is solar power through
the installation of photovoltaic panels on the pig
house roofs. The third is sharing of agricultural power
in the future. Taiwan Sugar will cooperate with local
governments to solve the problem of food scraps and
excessive agricultural waste and create opportunities
for profit. In other words, Taiwan Sugar will set up
an energy service company and discuss with big
agricultural counties, such as Changhua, Yunlin, Chiayi,
and Pingtung to turn the annoying agricultural waste
into power or other profitable byproducts.

Circular Economy Starts with
Taiwan Sugar

The completed Donghaifeng Circular Agriculture Park
has 20 blocks of pig houses spread in 10 buildings, a
multi-purpose exhibition center, a biogas treatment
center with a daily processing capacity of 200 tons,
a compost processing center with a daily processing
capacity of 200 metric tons, and an environmental
education site. The pig raising and breeding process is
presented in a 22-meter long glass corridor. Therefore,
this place is not only an environmentally-friendly and
clean green energy livestock farm but also a park
that can provide environmental education for people.
We will apply for an environmental education site for
the agricultural circular economy. With the pig house
area, biogas center, organic compost house, crop
planting area, ecological pond and green belt, the park
combines AR/VR virtual reality technology and food
and farming education to take the public to explore the
process of pig farming and understand the life of a pig
as well as the way to recycle agricultural waste, from
expanding vision and knowledge to actual participation,
promoting the concept of agricultural circular economy
in depth.

lllustration: We will apply for an environmental education
site for the agricultural circular economy, and promote
the agricultural circular economy in depth by combining
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AR/VR virtual reality technology and food and farming
education.

In addition to the Donghaifeng Circular Agriculture
Park, Taiwan Sugar has also planned Taiwan's first
smart green energy circular residential park, which
will be launched at the end of 2019. "The 'leasing only'
practice will change people's behavior of treating
goods as disposable and can change the design from
the source so that the goods can be repaired and
reused." President Kwan said that all building materials
and equipment of the circular dwellings located in the
Tainan Shalun High Speed Rail area must be able to
be disassembled, recycled, reassembled or reused,
and shall have a complete use history. When adopting
the lease mode, the builder or equipment supplier will
manage and maintain the furniture.

In addition, Taiwan Sugar is also looking for the
possibility of turning a large number of oyster shells
from the aquaculture in the western coast of Taiwan to
business opportunities of a circular economy. "Moving
towards a circular economy is not an option, but the
way to go. Investing circular economy is investing the
future of Taiwan." Tao-I Kwan pointed out that Taiwan
Sugar invested NT$200 million in building Taiwan's
first oyster shell calcium carbonate biotech material
plant in Yongkang District, Tainan City. The first stage
is to extract calcium carbonate from oyster shells for
industrial use, fertilizer, feed and building materials,
and next for food-grade calcium tablets, antacid, and
facial masks. Fifty thousand tons of oyster shells are
expected to be collected every year to produce 40,000
tons of calcium carbonate raw materials. This will be
a new production line for Taiwan Sugar to promote
circular economy.

Taiwan Sugar Cooperation
Agriculture and Livestock Academy,
a Cradle to Nurture Future Talent
for Business Development

When it comes to the agricultural and livestock
industry's management and development talent, Tao-|
Kwan pointed out that the professional knowledge
involved in the agricultural and livestock field is very
extensive. Take Donghaifeng Circular Agriculture Park
for example, animal husbandry programs are directly
related to the Donghaifeng green energy pig farm, but
the design of pig houses requires architecture and
machinery design. Wastewater treatment is related to
environmental engineering and chemical engineering.
Anaerobic fermentation is related to microbiology.
Sludge and slurry are agricultural application, and
biogas utilization is related to electromechanical
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Cooperation established the TSC Agriculture and
Livestock Academy, Department of Animal Husbandry
and Department of Agricultural Economy to train future
talent for the management and development of the
agriculture and animal husbandry industry in Taiwan.
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engineering. So far, most of the relevant disciplines
in Taiwan only focus on their own field. Industry-
academia collaboration is still inadequate. R&D talent
with international perspective, international linkage
and mobility and knowledge of the latest green
energy materials are still lacking at all levels. The TSC
Agriculture and Livestock Academy plans to improve
the application efficiency of high-tech industry through
system integration with industrial chain, product
optimization design and spill-over effect as well as
matchmaking, training, trial and alliance to match the
expertise in the academia with the needs of companies.
To bridging the gap, Taiwan Sugar officially established
the TSC Agriculture and Livestock Academy as well as
Department of Animal Husbandry and Department of
Agricultural Economy in February 2018 to train future
talent for the management and development of the
agriculture and animal husbandry industry in Taiwan.
The TSC Agriculture and Livestock Academy adopts
the concept of circular economy as the framework for
curriculum design, and organized "basic pig farming
training program,” which introduced pig manure recycle
and reuse, sustainable agriculture and green energy
for pig farming to students. So far, this program has
trained 99 young farmers in the livestock industry.
In addition to being a technical training institution,
the TSC Agriculture and Livestock Academy is also a
platform for the agriculture and livestock industry to
exchange information and interact. This is very helpful
for improving future development of the industry and
promoting circular economy. It also cooperates with
the government to promote the six-grade industrial
planning to create industrial added value.

At the end of the interview, Tao-I Kwan sincerely said
that as a state-owned enterprise, Taiwan Sugar has
obligation to implement the government's policy goal
of green energy and circular economy. Compared
with private industries, Taiwan Sugar has a smoother
upward communication channel, so Taiwan Sugar is
fully supported by the government when following the
government's policy. From budgeting to operation after
completion, Taiwan Sugar has received an abundant
assistance, including the advice and suggestions
from Council of Agriculture, Environmental Protection
Administration and Ministry of Economic Affairs, and
their related agencies and local departments. Even
private environmental protection groups, colleges or
research institutions were very supportive. With the
efforts of everyone, we hope to change the public's
negative perception that the animal husbandry industry
is prone to pollution, and transform the emerging
livestock industry into a new circular economy.
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National Integrated Platform for Biobanks

A New Milestone for

Precision Medicine in Taiwan
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An aging population and an increasing average lifespan have made health promotion and
prevention of chronic illness two of the most important health issues in Taiwan. Fortunately,
having a time-tested National Health Insurance scheme, a comprehensive health database,
and a world-class IT industry makes Taiwan an ideal location to experiment and develop
"precision medicine" as a solution to the above problems. As digital, genetic testing, and
genome sequencing technologies progress, they make "precision medicine" possible that
will bring unprecedented changes to the biomedicine industry. The concept of "Precision
medicine" has caught the world's attention not only for its ability to analyze health information
with great efficiency, but also for its potential to direct high-quality healthcare precisely where
it is needed, and thereby reducing redundant medical expenditure.
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~ incorporation of Al into medical applications; however,

mERABENERE (Biobank) RITAERIK - having a biobank that supplies biological data of
WA RAIHETHEE RRER S EERA - 1 consistent quality is just as critical to biotechnology
B ey A B RS R B LTS o L9818 31 inr.movations resulti.ng in the great advantage.that
Taiwan possesses in the development of precision
FAREVMERE » BB AR EIRAM I ZE medicine going forward. There are currently 31

2 INRAEEE AT AREY)ERE - £ biobanks in Taiwan; each collects data from different
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sources. By linking and integrating these biobanks,
researchers will have the big data needed to train Al
models more efficiently and hasten the development
of precision medicine in Taiwan.

Three Measures to Support
Precision Medicine in Taiwan

According to the Ministry of Health and Welfare
(MOHW), Taiwan has taken several measures to
support precision medicine, including passing the
Human Biobank Management Act in 2010 and the
creation of the Taiwan Biobank by Academia Sinica in
2012. Taiwan Biobank conducts long-term research
on common diseases (such as hypertension,
diabetes, cancer, etc.) after taking into consideration
the distribution of different gene families in Taiwan.
Taiwan Biobank adopts a multitude of approaches
in its research, including cohort study, case-control
study, and pharmacogenomics. For the cohort
study, Taiwan Biobank will be gathering information
such as health condition, medical history, lifestyle,
environment, biological samples, health changes,
and treatments from 200,000 ordinary subjects
and 100,000 patients diagnosed with 10~15 of the
common diseases. By the end of October 2019,
Taiwan Biobank had accumulated more than 120,000
participants, whose contribution has helped improve
the quality of our healthcare system.

For example, Taiwan Biobank was able to compare
650,000 distinctive genes of the Taiwanese people
to identify 41 that were related to diabetes back in
2015. If the biobank could somehow be linked to the
National Health Insurance database in the future,
people will be able to check the loci of these 41 genes
through a blood test and predict the risk of diabetes
with greater precision. As for other common diseases
such as hypertension and heart disease, further
conclusions can be reached only after analyzing
thousands of genes and taking into account dietary
and environmental factors. Fortunately, with the
support of strong clinical diagnosis, a robust health
system, and the National Health Insurance scheme,
Taiwan Biobank can analyze biological samples and
conduct long-term observations on cohort study
participants to determine the underlying causes and
the development patterns and treatments of various
diseases.

Biobanks in Major Hospitals

The third measure supporting precision medicine has
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Chao, Chief of Pathology of TSGH, said that TSGH has
been gathering biological samples and information on 15
diseases such as lung cancer, hepatitis, cardiovascular
disease, diabetes, and Alzheimer's through its biobank.
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been the establishment of biobanks in major hospitals.
The Tri-Service General Hospital (TSGH) was the
first among local hospitals to establish a proprietary
biobank. Tai-Kuang Chao, Chief of Pathology of TSGH,
mentioned that TSGH has been gathering biological
samples and information on lung cancer, stomach
cancer, breast cancer, colorectal cancer, brain tumor,
head and neck cancer, hepatitis, cardiovascular
disease, diabetes, kidney disease, cerebral stroke,
brain injury, Alzheimer's, endometriosis and asthma
through its biobank. For the last five years, the
additional data has enabled TSGH to make prominent
breakthroughs in terms of preventive medicine and
target drug development. With TSGH leading the
charge, 27 educational and regional hospitals such as
China Medical University Hospital, Changhua Christian
Hospital, and Chung Shan Medical University Hospital
soon followed creating biobanks of their own and
contributing to medical research in Taiwan.

Prospects of Shared Biobank

4.5 million biological samples are estimated to have
been collected through the 31 licensed biobanks
in Taiwan to date, but due to the difference in sizes
and the complex procedures involved, attempts to
integrate data and use them in complement for greater
benefits have been unsuccessful. To overcome this
limitation, Tsung-Tsong Wu, Minister without Portfolio
of the Executive Yuan, engaged Academia Sinica,
MOHW, and the National Health Research Institutes
in a series of discussions regarding the creation of
a "National Integrated Platform for Biobanks" that
consolidates resources from existing biobanks within
the nation. Also, a Biobank Integration Alliance was
formed on October 30 this year to realize the above
goal. This alliance grants medical researchers access
to all health and genetic data maintained on separate
databases through a single point of contact without
having to undergo a complex review procedure. This
alliance has the potential to improve the accuracy of
research outcomes. In addition to promoting more
active use of biobank resources, the alliance also
enables connection to the National Health Insurance
database for data of high research value such
as medical charts, and cancer and rare diseases
information that can be provided with patients'
consent. Overall, the National Integrated Platform
for Biobanks provides biomedicine and precision
medicine researchers with valuable resources
needed for disease-related studies and new drug
development, which in turn attracts investment from
foreign pharmaceutical companies, improves the local
healthcare system, and gives Taiwan the competitive
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edge in developing precision medicine in the future.

Human-robot Collaboration brings
Value to Biomedicine

Shiu-Feng Huang, Supervisor of the Pathology
Core Lab at the National Health Research Institutes,
explained how digital technology could be
incorporated into the biomedicine industry in the
future using a histopathological example. In the past,
biopsy samples taken from cancer patients had to
be interpreted and evaluated by pathologists, which
involved observing for signs of malignancy and
disease through a microscope. Today, however, the
observation part is being performed using digital
scanners, which have been programmed with the
help of pathologists to look for abnormal patterns and
generate a series of data and diagnoses automatically.
Al interpretations are still reviewed by real physicians
to ensure the correctness of the final diagnosis. This
level of human-robot collaboration helps physicians
diagnose and interpret results at greater speed and
precision, which ultimately reduces the workload for
physicians.

Cross-industry Applications,
Training, and Collaboration

There have already been several successful
integrations of digital technology in biomedicine
applications; Chang Gung Medical Foundation,
Taiwan's largest medical group, for example, created
an Al center last year that is now fully dedicated
to analyzing hospital data and supporting the
development of precision medicine and smart

4 ERBABEYENEESFEEERNR
A HEERFEEREEEARNE - National
Integrated Platform for Biobanks provides
the foundation for precision medicine
development in Taiwan.
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to Shiu-Feng Huang, Supervisor of the Pathology Core
Lab at the National Health Research Institutes, genetic
analysis and gene interpretation are expected to be two
of the most popular professions in the future.

healthcare. Meanwhile, Taichung Veterans General
Hospital introduced a medical consultation system
along with a variety of APPs aimed at helping patients,
patients' families, and physicians, for which it won the
Silver Award in Smart Healthcare Solutions during the
2018 Healthcare Quality Improvement Campaign.

Training of future biomedicine talents will require
contributions of multiple expertise. Shiu-Feng Huang
explained that the biomedicine industry used to
expect nothing more from employees than knowledge
of fundamental research and clinical medicine. In
the future, however, employees will have to possess
knowledge on topics such as biotech, genetics, and
big data to communicate with physicians on solving
clinical issues. Shiu-Feng Huang considers the genetic
analysis and gene interpretation to be two of the most
popular professions in the future, given the current
state of the U.S. job market.

Tsung-tsong Wu said that being a part of the
government's 5+2 Industry Project, Taiwan possesses
many advantages to succeed in biotech development,
from its time-tested National Health Insurance system,
comprehensive database, advanced ICT industry to
the abundant supply of technological and medical
talents. Effective integration of biobanks would provide
the medical world, academia and the industry with
valuable resources needed to elevate research to a
whole new level, and explore the incorporation of new
technologies such as Al, big data and IoT to realize the
vision of precision medicine, smart healthcare, remote
healthcare, and preventive medicine.
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