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ES 2020 focused on five
C major aspects of digital
technology innovation: Al, 5G,
Autonomous Vehicles, AR/VR,
and Media Streaming. It can be
foreseen that these relatively
new technologies will remain the
focus of development for the near
future. The concept of "Tech for
Good" was emphasized during
CES and leans more towards
using digital technology to solve
social challenges, including the
development of smart healthcare,
smart cities, smart agriculture, and
smart disaster prevention. These
issues will subsequently become
the center of attention for future
DIGI" projects.

This year, the Ministry of Science

and Technology (MOST) led 82
startups under the banner of the
Taiwan Tech Arena (TTA), which
was established in 2018, on a

campaign to the world-renowned
Consumer Electronics Show
(CES), an exhibition of the highest
reputation and influence. Not only
did Taiwan rank third in the world
for the number of participating
teams, but of those teams, 13 of
them received CES Innovation
Awards. This indicates that
Taiwan's technology startups have
gradually garnered international
recognition, and that the island's
digital environment has gradually
reached a mature stage. Together,
these conditions have made it
possible for Taiwan's technological
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innovations to shine in the global
arena.

A few notable projects this year
include the AgriTalk Management
System developed by AgriTalk,
which utilizes technology to solve
current agricultural challenges in
Taiwan and implement precision
management. The system not only
safeguards the health of farmers,
but also ensures food safety for
the general public. In addition, AU
Optronics has designed a smart
mattress specifically for long-
term care, which realizes the
company's vision of remote care
and is a perfect application of
smart healthcare. Mindtronic Al,
an Al unicorn, has developed an
advanced autopilot technology that
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can be activated in a timely manner
by collecting real-time parameters
from the surroundings of a car.
Ganzin Technology introduced eye
tracking technology that can be
used with smart glasses and has
developed a variety of applications.
Happy Island Tech integrated its loT
products with smart phone apps

in a bid to attract more startups to
join the sports industry and build

a complete supply chain for the
sports technology industry. The
success of these businesses points
towards the maturity of Taiwan's
digital environment, and after many
years of dedication, it is finally time
to reap the fruits of labor from the
DIGI* program.

The recent COVID-19 outbreak has
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not only pushed the advancement
of epidemic prevention
technologies, but also led to an
increase in demand for online
streaming due to the necessity to
self-quarantine, work from home,
and learn at home. During these
trying times, it is imperative that
Taiwan reexamines its digital
infrastructure. It is our hope

that as we leave the dreariness
of the epidemic in the past, the
application of digital technology
in our daily lives will be able to
bring us better possibilities and a
brighter future.



4 | HE#ZE Cover Story

DIGI™ BXZR 2% %
HMEIRIEE E T B

L HE
=

ige=#ERR CES

DIGI" Program Helps

Build a Mature Startup Ecosystem

Taiwan Stands Out at CES with Digital Competitiveness
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As the most important event for the global consumer electronics industry,

CES is not only the stage for industry leaders to showcase their new

products each year, but also a platform where startups can display their

strengths.

arlier this year, 82 startup
Eteams from Taiwan exhibited a
variety of products at CES Eureka
Park, under the banner of the
Taiwan Tech Arena (TTA) . Led
by Yuchin Hsu, Deputy Minister
of the Ministry of Science and
Technology (MOST) , TTA has
impressed CES participants with
its technological innovations that
are both creative and practical.
Of all the participating teams of
TTA, 13 of them won the CES 2020
Innovation Awards, with the winning

products centering around the
four core values of Taiwan's DIGI*
Program: Development, Innovation,
Governance, and Inclusion.
Together, they have advanced the
infrastructure, economic and social
development of Taiwan to a new
level.

Deputy Minister Hsu recalled that
when he led TTA to CES for the
first time three years ago, there
were only 33 member teams,

and most technologies were

not commercialized yet. Only
prototypes were brought to the
exhibition. "However, this year, all
of the products we showcased
were ready for commercialization,
and could most certainly solve the
pain points encountered by the
industry," he indicated.

The rapid growth of Taiwan's
startups in such a short period of
time is not by coincidence. It takes
a mature ecosystem for startups
to thrive. In 2016, the Executive
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TAIWAN

' BH 13 REBZET CES B AMAIFT AL - Led by the Ministry of

Science and Technology, 82 startup teams from Taiwan exhibited their products at CES Eureka Park, with 13 of the teams winning

CES 2020 Innovation Awards.
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MTROREIE BRI - EEA 2 ETHIRIE AIE - Deputy Minister Yuchin Hsu pointed out that
as international startups have joined TTA, teams from both Taiwan and abroad are
thus able to spark innovation through exchange of technologies and the collision of
ideas.

Yuan launched the Digital Nation &
Innovative Economic Development
Program (DIGI") , which intended
to enhance Taiwan's digital
infrastructure, create a friendly
environment for digital innovation,
develop the digital economy, and
build a service-oriented digital
government. Within three years, the
program has significantly facilitated
the completion of Taiwan's startup
ecosystem. Paul SL Peng, the
Chairman and Chief Executive
Officer of AUQ, indicated that the
startup ecosystem in Taiwan has
become more complete in recent
years, and therefore in addition

to its core business of electronic
display products, AUO has been
investing enormous resources in
fostering Taiwan's unicorn startups.

The Four Competitive
Edges of Taiwan's
Startup Ecosystem

With industry-academia
collaboration projects led by DIGI*
and the support of governmental
policies, the booming startup
ecosystem has invigorated
industrial development in Taiwan.
Deputy Minister Hsu stated he
was highly confident in future
developments. In order for

new startups to grow, talent,
technology, market, and funds are
essential. "Taiwan has competitive
edges in all four of these elements,"
he added.

In terms of talent, both vocational
and higher education institutions
in Taiwan have cultivated
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countless graduates who have
solid foundations of expertise
while remaining humble and
practical. As Mr. Peng indicated,
the quality of being adventurous

is in the blood of Taiwanese.

"The impressive number of small
and medium-sized enterprises in
Taiwan shows that people here

are enthusiastic about starting
new businesses." The courage to
step out of one's comfort zone in
spite of challenges, coupled by the
support of advanced technologies,
has contributed to the momentous
growth of Taiwan's startup
ecosystem.

Speaking of technology, Deputy
Minister Hsu explained that

Hsinchu Science Park has been
a tech hub since it was founded
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in the 1980s. "Hsinchu Science
Park is not just an industry cluster
of high-tech companies. It has
gathered materials and precision
machinery industries to develop
advanced technologies." What's
more, these technologies are
becoming more specialized and
comprehensive at the same time,
which have provided startups with
diverse options.

Taiwan does not have a large
domestic market, and therefore
from a long time ago companies
in Taiwan have been visiting
places all around the world and
expanding their business territory
to international markets. Such

a tradition has influenced the
government's policies towards
startups. "We established TTA
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in order to connect to the global
market and position it as a major
startup hub in the world." So

far, TTA has participated in CES
for three consecutive years,

and exhibiting technologies and
products to foreign buyers is just
one of its ambitions. As Deputy
Minister Hsu indicated, numerous
startup teams have joined TTA
over the past three years, and
international startup incubators
have been introduced. This has
sparked innovation through the
collision of ideas and technologies,
and also helped local startups
increase international visibilityand
attract venture capital, solving the
challenges of market and funds.
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Tech for Good as
the New Industry
Ecosystem

In addition to the four competitive
edges, another reason for

TTA's success and attention

in CES this year was its effort

in solving everyday problems
through innovative technologies.
Based on the four core values of
DIGI": Development, innovation,
governance, and inclusion, the
effort of TTA fell in line with one of
the key themes at CES 2020 - Tech
for Good.

Tech for Good emphasizes
improving the lives of mankind
through technology, and most of
the CES Innovation Awards TTA
won fell into this category. This
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quarter's Taiwan's Competitive
Edge highlights the stories of award
winners at CES 2020 and several
special startups. For example,
AgriTalk integrated technologies
such as loT, Al, and biotech to
help farmers improve soil health

in a toxin-free way. Happy Island
Tech not only developed a new
waterproof headset-free music
player that could play music and
record swimming data, but also
helped build a supply chain for the
sports technology industry. Ganzin
Technology developed eye tracking
technology and introduced AR/

VR technology to smart glasses
that are connected with the
Internet of Things. Mindtronic Al
focused on the automotive sector
and created a deep-learning Al
system to analyze real-time driving

AR B2 VR BITR BN S ZRES
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status and provide drivers with
timely assistance, ensuring driving
safety. The aforementioned cases
represent the four core values of
DIGI".

These technologies leverage

the power of data to create a
better world. Compared with
existing technologies, innovative
technologies are applied very
differently. "From CES this year, it is
noticed that the world has entered
the era of 5G and loT. The biggest
difference between the new and
the old era is the way technologies
are applied," Mr. Peng stated.

He added that most consumer
products, such as personal
computers and mobile phones, are
put into mass production with few
design choices. However, in the
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era of loT, technology has shifted
its focus to domain economy.
Consequently, the application
pattern of technologies has
become fragmented, and demands
vary significantly across different
industries. These innovative
products and systems have to be
customized, and thus their markets
are usually narrow and deep.

Chairman Peng then took AUO as
an example. "Ever since a few years
ago, we have been transforming
our business, and our operational
strategies are leaning toward
domain economy," he indicated.

In the past, AUO supplied general
purpose hardware products. To
dive into domain economy, not only
is hardware technology required,
but also specialized talent and
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HEFERREREMNESE  ABEFRITAIEES Sl & EmBEREDERY
f& %% - Paul SL Peng, the Chairman and Chief Executive Officer of AUO, indicated
that the industry ecosystem in Taiwan is a "slashie," since domains for application
and expertise in technology can both be found here. Once these resources are
integrated, Taiwan will be able to create competitive edges other countries cannot
match.

knowledge of that specific domain/
industry. "These requirements may
seem complicated and demanding,
but actually we can find everything
we need in Taiwan." He then added
that Taiwan has a large number of
SMEs specializing in diverse fields.
However, the powers of these
enterprises are not concentrated,
since many focus only on their

own products and seldom forge
partnerships with one another. This
reflects the weakness of Taiwan

in the era of loT - strong vertical
separation but weak horizontal
integration. "To solve this problem,
we need Domain-focused Solution
Integrators (DFSI) , or namely
system integration experts."

Traditionally, system integrators
integrate existing hardware with

software they write and produce
usable products for consumers.
This is similar to how DFSIs work.
The major difference between the
two is that DFSIs are equipped
with domain-specific expertise,
and they often have to select

the appropriate hardware and
write customized software for
particular users. For instance, the
smart mattress AUO designed

for long-term care uses devices,
such as sensors and controllers,
that are in compliance with legal
requirements. Furthermore, AUO
wrote a program to observe patient
behaviors and help healthcare
providers keep track of the health
status of care recipients. This
product has improved the service
quality and efficiency in the long-
term care domain. "This is a perfect
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example of Tech for Good," Mr.
Peng pointed out.

There are many problems that
remain to be addressed in daily
life. While the technology industry
is able to solve these pain points,
the prerequisite for creating

a specialized system requires
expertise in both technology and
the domain of application. Mr.
Peng believed that the industry
ecosystem in Taiwan has this
"slashie" feature. "For example,
Taiwan is famous for both its
healthcare and technology
industries. If expertise in the two
industries can be integrated,
Taiwan will be able to create
competitive edges other countries
cannot match.
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The smart mattress AUO designed for long-term care that is a perfect
example of "Tech for Good".

Continual Efforts in in 2017 and has invested a lot of

Improving Digital resources in the construction of
Taiwan's Al startup ecosystem.

Infrastructure In addition, the ministry has

To further develop such built an R&D platform for Al and

competitive edges, technologies encouraged academic institutions A ZCHAFT B A BB RS F2F
from the past alone are not to develop Al research projects. F Al B9 E 22 38 B4 K &N 88 0 2R 2 B
sl s g For the private sector, the Ministry % Bt B & 2 - The human-machine
) ’ . . cooperative driving system built
infrastructure has to be up-to-date.  ©f Eco?omlt;: Affaws Tas bfeen . by Mindtronic Al enhances driving
With the DIGI" Program, Taiwan is promoting u'smes.s ranstormation safety through deep learning and Al
taking steps towards establishing ~ @Mong SMEs in Taiwan. perceptual capabilities.

Furthermore, President Tsai Ing-
wen has listed intelligent machinery
in the central government's Five
Innovative Industries Plan to
facilitate the upgrade process of
Taiwan's enterprises. For talent, in
addition to the Three Arrows of Al
Talent Development Plan proposed
by the Executive Yuan, Taiwan Al

an environment with a complete
digital infrastructure. In particular,
Al/5G, digital transformation, and
talent development are the three
major policies of the program.
Deputy Minister Hsu pointed out
that the MOST formulated policies
to develop artificial intelligence
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ERE % (eye processing unit) B
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Technology analyzes images through
sensors and special eye processing
units. Eye movements will be
captured immediately with real-time
output of directions and coordinates.

A AgriTalk & B R $i4 5 F# App
RMERAENY SRR LEREDE
£ & & ° The AgriTalk Management
System uses a dedicated app to
provide farmers with real-time
information of their farm fields and
crop growth.
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Academy, an institution organized
by Academia Sinica, has cultivated
over 6,000 Al talents in the past
two years, providing Al expertise to
industries in Taiwan.

As can be seen from the smart
technologies and their applications
at CES 2020, developing domain
economy with digital technology
has become an essential strategy
for countries and industries that
aim to increase their competitive
positions. With the DIGI" Program,
the startup ecosystem in Taiwan

is close to perfection, and startup
teams are on a steady growth. As
5G commercialization progresses
and applications of artificial
intelligence becomes more
common, Taiwan's DIGI" Program
will enter the "2.0" stage to foster
industrial upgrading and embrace a
new era of smart technology.
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RESDIERE  BEREINFRH - X
#8 ~ 78 BB & H B - With its built-
in sensors and algorithms designed
by Happy Island Tech, the waterproof
Music Shell MP3 player can recognize
swimming postures and monitor
other data including the stroke count,
stroke rate, and stroke length.
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AgriTalk to Pursue Toxin-Free Intelligent
Agriculture with Cross-Disciplinary Collaborations
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Intelligent agriculture has achieved widespread success across a variety of
fields in Taiwan with joint-efforts from the government, industry, academia,
and research institutions. Among the countless successful startup cases,
many of them originated from draft proposals on campus. As a perfect
example of this, AgriTalk Technology Inc., a startup founded by National
Chiao Tung University (NCTU), developed the AgriTalk Management System,
which has exploited technologies to realize precision management of pest
and disease control, fertilization, irrigation, and other aspects, in order to
ensure the health of farmers as well as food safety for the general public.

TRRBEME R RENHIR
(&)

Wen-Liang Chen,
Associate professor of
Department of Biological
Science and Technology,
NCTU
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ince2017, the Council of

Agriculture, Executive Yuan, has
endeavored to develop intelligent
agriculture. In 2019, AgriTalk was
founded under this context, with
a goal of addressing challenges
facing the agricultural industry in
Taiwan through technologies. Wen-
Liang Chen, associate professor
of the Department of Biological
Science and Technology at NCTU,
plays a central role in the team.
Growing up in a farming family in
Yunlin, Chen remembered seeing
his father faint after spraying
pesticide. Such a horrifying scene
later on motivated him to fight
against pesticides.

The origin of AgriTalk dates back
to 2009, when NCTU_Formosa,
one of the university's research
teams, was established. Under the
guidance of Dr. Chen, the team
participated in the International
Genetically Engineered Machines
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competition (iGEM) every year
and made steady progress. In
2014, the team won third place in
the competition with a selective
insect trap utilizing blue light

and small peptides. Later in

2018, another NCTU research
team was assembled to create a
green and intelligent agricultural
system under the value creation
program by the Ministry of Science
and Technology. By leading the
research team to grow turmeric
and produce red turmeric powder,
Dr. Chen took a further step and

put his ideas into practice.

Solutions Developed
Based on Agricultural
Needs

Known to the world as a high-tech
island, Taiwan takes pride in its

advanced technology capabilities.
While technology may help Taiwan
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solve agricultural challenges

such as workforce aging, soil
acidification, and pesticide residue,
Dr. Chen indicated that a cross-
disciplinary dialogue must be
initiated before technology is
applied to deal with agricultural
problems. "Solutions should be
developed based on agricultural
needs,"he added. "They have to be
user-friendly so that farmers can
understand, afford, and implement
these solutions with ease. This is
the only way to ensure success."

In addition to benefiting from
Dr. Chen's farming background,
AgriTalk connected itself to the
agricultural industry even more
by establishing an intelligent
demonstration farm in Baoshan,
Hsinchu. The farm integrates
knowledge of biotechnology,
the Internet of Things, artificial
intelligence and farming. Here,
all solutions proposed have to



14 | £ E{EZ Taiwan's Competitive Edge

A FEEBE RO ST RE R MIRIREIER
M ARBIR D HTEL Al 2FFI14R  AgriTalk
EEHEFTAABERALERE 22T
BN~ K RE S RERNERSE -
The AgriTalk Management System
conducts big data analysis and Al
training with farm-relevant data
collected by its monitoring sensors.
Hence, the system is able to provide
precision management possibilities
on plant disease and pest control, soil
fertility, moisture, temperature, and
light.

be tested on site before actual
application. Furthermore, all team
members are required to visit the
farms of partner farmers personally.
"Only when technology experts
work together with farmers can
they accurately find the pain points
in agriculture and come up with
practical solutions,"Chen indicated.

The AgriTalk System:
Precision Management
Made Possible with loT
& Al

With its proximity to farm fields,
AgriTalk developed the AgriTalk
Management System, which
provides diverse solutions such as
an integrated analysis technique
for water, soil, and probiotics, a
composting method with probiotics
and manure, an loT-driven remote
monitoring system, biological
inhibitors, intelligent pest repellent
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lamps, and insect-proof nets.

The loT-driven remote monitoring
system, for example, features real-
time collection of environmental
parameters, custom database
creation, pest control with insect
traps, and a prediction system of
plant diseases and pests.

In specific, AgriTalk collects
farm-relevant data such as pest
population size, temperature,
humidity, ultraviolet light, wind
speed, and precipitation through
its monitoring sensors. These
data are further integrated with
loT technologies and cloud-based
Al modules, making it possible to
predict and control the growth of
crops 3-7 days earlier. The system
offers precision management
possibilities on six parameters:
pests, diseases, soil fertility,
moisture, light, and temperature.
Furthermore, a dedicated app is
available to provide farmers with
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real-time information of their farm
fields and crop growth. By simply
swiping their fingers on the screen,
farmers can adjust the irrigation
system and pest repellent lamps
from afar. The remote monitoring
system can also be used together
with surveillance cameras to check
out farmland anytime, anywhere,
saving farmers the trouble of
staying on their farms for the entire
day.

With the adherence to the ideal
of tackling plant pests without the
usage of traditional pesticides,
the team utilized pest-repelling
spider protein to develop a toxin-
free repellent called Pantide,
making it possible to deal with
80% of plant pests. What's more,
the team has even grown insects
and spores on the demonstration
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farms and adjusted variables such
as soil and microbes, with an aim
to accumulate data and build a
standard model. The system is
required to be constantly calibrated
and adjusted after being introduced
to real farm fields.

Pesticide-Free Farming
with Cash Crops Taking
the Lead

The AgriTalk Management System
has now been introduced to the
growth of cash crops such as white
strawberries, turmeric, mushrooms,
orchids, and Chinese herbs. In
particular, a significant progress

on turmeric has been seen.
Traditionally, a turmeric farm has to
lie fallow for three years after one
year of work. The new technology,
however, allows farmers to grow
turmeric every year without
rotation and avoid the risk of sail
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acidification. Furthermore, the
turmeric grown has been proved
to be free of pesticide residues,
phosphides, and heavy metals and
contain five times more curcumin,
according to tests conducted by
National Chung Hsing University
and Société Générale de
Surveillance (SGS).

Currently, an increasing number

of farms have adopted the

AgriTalk Management System and
implemented toxin-free agriculture.
Examples include a farm in
Wufeng, Hsinchu, and the Rodin
Intelligent Farm at CHT School in
Bangiao, New Taipei City. Even in
the Republic of Armenia, a faraway
country in Western Asia, farmers
have also participated in toxic-
free farming. In addition, AgriTalk
is planning to establish another
demonstration farm in Nanzhuang,
Miaoli. The farm is expected to
attract ten returning young farmers

A T ABRRSERBREHRSE IR
BERF AgriTalk) BEHNE DT -
DHBRIERENBF RTH TE7
2HERENE ZRE% - Founded by
AgriTalk from NCTU with the core
vision of being environment friendly,
the farm in Wufeng, Hsinchu is the
highest intelligent farm in Taiwan.

to plant turmeric. Procurement of
the turmeric will be guaranteed

to ensure the basic income of
these young farmers. This strategy
aims to deal with issues such

as aging farming population,

youth employment, and pesticide
residues.

Integration of
Cross-Disciplinary
Technologies to Expand
Application Scope

"For farmers, replacing manual
switches on the farm field with
digital ones on smartphones is
already a high entry barrier,"Dr.
Chen indicated. "This has a lot to do
with budget and cost limitations."he
added that in the four stages of
industry evolution, namely Industry
1.0 (Mechanization), Industry

2.0 (Electrification), Industry 3.0
(Automation), and 4.0 (Intelligent
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Production), Taiwan is merely

at Stage 2.5 (Semi-automation)
since the most advanced device
on a farm field now is perhaps a
timer. There is still much room for
improvement before automation
is actually achieved in Taiwan.
To begin with, he stated, the
development of automation
should start from cash crops or
knowledge-intensive agriculture.

Looking ahead, AgriTalk has
proposed a three-pronged
development strategy. Firstly, the
team aims to introduce the AgriTalk
Management System to both
contract and independent farmers
to advocate farming methods that
use zero pesticides. Secondly, the
team will continue its partnership
with Quanta Computer to provide
affordable, high quality sensors
to farmers to promote automated
agriculture. Finally, in response

to the 12-Year Basic Education
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Curriculum, which encourages
cross-disciplinary learning, the
team will continue to integrate
resources from fields including
biotechnology, the Internet of
Things, and artificial intelligence to
publicize its core values in schools,
in hope that the young generation
will take the responsibility one

day to achieve the vision of toxin-
and pesticide-free agriculture.
Meanwhile, Dr. Chen's next step
forward is to replicate the success
of AgriTalk in fields such as
intelligent medicine and intelligent
city through standardized and
modular methods.

The key success factor for
intelligent agriculture, according

to Dr. Chen, is the integration of
cross-disciplinary technologies.

As of now, governmental agencies
including the Council of Agriculture
and the Ministry of Science and
Technology have been proactively
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The team of AgriTalk from NCTU won the 2019 FutureTech Breakthrough Award with
its toxin-free intelligent farming system.

developing intelligent agriculture.
He suggested that government
policies should center around the
needs of agricultural stakeholders
to ensure the sustainability

of farmland, the health and
performance of farmers, and the
profitability of the industry, creating
a win-win for all. In addition, he
called on future teams interested
in intelligent agriculture to remain
"local-need-oriented"by always
communicating with farmers to
understand their needs, building
self-owned demonstration farms,
and putting research results into
practice.
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Ganzin Technology
Embeds Artificial

Intelligence into Eye
Tracking Solutions

Targeting the Next Wave of
Opportunity for AR/VR
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Dr. Shao-Yi Chien,

the founder/CEO of Ganzin Technology
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The operation technology in Iron Man, in fact, has been realized in recent years. The
eye tracking technology developed by Ganzin Technology, a startup from Taiwan, has
reached maturity after five years of continual improvements. Shao-Yi Chien, Ph.D., the
founder/CEO of the startup, indicated that many companies are interested in the new eye

tracking system, and mass production is estimated to be available next year, following the

completion of the introduction stage this year.
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EyeSensor

A FBERRE A EERY/ NFERURIZBR AR BRI EE EIRAR 230 MIT © A module consisting
of one microchip and two sensors. 100% made in Taiwan.

he operation technology in Iron
TMan, in fact, has been realized
in recent years. The eye tracking
technology developed by Ganzin
Technology, a startup from Taiwan,
has reached maturity after five
years of continual improvements.
Dr. Shao-Yi Chien, the founder/
CEO of the startup, indicated that
many companies are interested in
the new eye tracking system, and
mass production is estimated to
be available next year, following
the completion of the introduction
stage this year.

"The eye tracking technology

is able to tell where the user's
eyes are focusing." Dr. Chien
demonstrated a mini chip and
two small sensors, which are
the key items in the eye tracking
system. "This eye tracking

solution is specifically designed

for AR (augmented reality) and VR
(virtual reality) products. It can be
introduced to smart glasses for

a variety of applications." In fact,
the entire eye tracking module
developed by Shao-Yi Chien, Ph.D.
and his team, including the sensors

and chips, is all made in Taiwan.

Eye Tracking
Technology to Replace
Hand-operated
Interface with loT

The hands-free eye tracking
technology makes it possible to
use our eyes as the new user
interface. Dr. Chien explained that
the user interface for computers
is a keyboard and a mouse, while
for smartphones, it's a touch
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screen. For the next generation
AR/VR devices, the best user
interface should be our eyes. For
example, if you want to turn on
the lights when you get home, all
you need is one look at the ceiling.
"After the miniature eye tracking
module is placed on a pair of smart
glasses, it can be connected to
the loT network. We believe that

in the future such technology can
be applied in a diverse sectors,
such as daily life, healthcare, and
entertainment.”

Five years ago, Shao-Yi Chien
and his research team, Media SoC
Design Laboratory, created the
first generation of eye tracking
technology. Following the
achievement, he decided to found
a startup to commercialize the
product. However, it was not an
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easy process converting perfect
research data into viable products.

"While we can produce high
precision products, our customers
may care/expect something

more." To make a product suitable
for all users, there are technical
barriers to overcome, including the
differences of eye color, ethnicity,
and the length of eyelashes.
However, the pain points of
customers are more than these:

Is the product easy to install? Is it
easy to integrate the product with
other devices? Is it stable? Just to
name a few.

When converting simulation results
into physical chips, "Many details
have to be modified. There is a
huge gap between designing an
algorithm and deploying it on a

A SR TEIRENEHE . (Eye Tracking) $iAly - AILIFERFZ 481 (F140 AR / VR) RUBIRENE
#RINBE ° The eye tracking technology can be applied to many technological fields,

such as AR/VR.

chip." Dr. Chien had to continue
discussing with customers and
learn from the process. With the
support of the Industrial Value
Creation Program for Academia by
the Ministry of Economic Affairs,
the energy-saving, small, high-
performance, and Al-integrated
eye tracking solution was finally
created after five years of efforts.

Zero-lag Microchip
Reduces Hardware
Requirements for VR

While there are numerous
manufacturers in the eye tracking
market, the eye tracking module
developed by Gazin Technology
is considered the easiest to install
by most AR/VR providers. The
advantage of the module lies in

a special algorithm that provides

fast and accurate eye tracking
possibilities. Currently, most eye
tracking modules use multiple LED
light bulbs to illuminate users' eyes,
capture the light reflected back,
and track eye movements through
complicated mechanisms. Gazin
Technology, however, chose to

go back to the basics and analyze
images through sensors and
special eye processing units. Any
eye movements will be captured
immediately with real-time output
of directions and coordinates and
practically no recognition lag.

In addition, accurate eye tracking
helps reduce the processing time
needed for VR foveated rendering.
"Human eyes can only see one
point in an instant, which takes

up 2% of total signal input, and
the other parts are blurred." Dr.
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Chien pointed out that smart
glasses can track eye movements
once the company's module is
installed. "With the module, we can
just process where the eyes are
focusing. The processing speed will
increase at least ten times." Such

a substantial boost can bring many
benefits. For example, players

will be able to enjoy demanding

VR games on their smartphones,
meaning hardware requirements for
VR has been significantly reduced.

Talent Retention Being
the Most Urgent Issue

Shao-Yi Chien indicated that
Taiwan has a complete supply
chain, which is a great advantage
for hardware startups. "We have a
well-developed environment," he
added. However, when it comes to
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the cultivation of digital innovation
talent, government supports are
much needed for startups to
survive the initial stages. Take

his company for example, Dr.
Chien pointed out that without the
supports from the Industrial Value
Creation Program for Academia

by the Ministry of Economic
Affairs, they wouldn't have made
it to launch the cutting-edge

technology and retain outstanding
talent. "My students are all
graduates of the Department of
Electrical Engineering of National
Taiwan University. Many companies
are competing to recruit them.
Without the program, | wouldn't
have made it to retain them."

The global AR/VR market value
is projected to reach $80 billion
in 2025, and AR/VR devices

are expected to be the next
generation of portable devices
after smartphones. Shao-Yi Chien
believed that the future for Taiwan's
industry will be promising as long
as it seizes the key technologies
for software/hardware integration
and eye tracking systems.
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Mindtronic AI Providing
Intelligent Driving
Solutions Through
Innovative Al Technology

Al Deep Learning Enhancing
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Sharon Jiang,

JEE 2 & B
the CEO of Mindtronic Al R B REAARE

Taiwan-based Mindtronic Al won the CES 2019 Innovation
Award for its latest artificial intelligence technology which
creates a better intelligent driving experience with human-

machine interfaces.
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ounded in 2017, Mindtronic Al

has already won two awards
at the high-profile consumer
electronics show,CES 2019, in Las
Vegas, USA in the span of two
years. The two award categories,
In-Vehicle Audio/Video and
Vehicle Intelligence and Self-
Driving Technology, demonstrate
Mindtronic Al's forward-thinking
technology in the smart automobile

industry.

An R&D Base with
High Density of
Technological Talent

Seemingly appearing out of the
blue, Mindtronic Al has in fact been
working on innovative artificial
intelligence technologies long
before its founding from its R&D
node in Taiwan. Chief Executive
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In the DIRIGENT Al cockpit, drivers can control

the interfaces such as dashboard, center console, and HUB with eyes and gestures,
so that they can interact with multiple screens like a conductor to control the car

space.

Officer Sharon Jiang candidly
confessed that the R&D center

is located in Taipei on one hand
due to the solid foundation of the
electrical and electronic industry in
Taiwan. On the other hand, there
is a sufficient selection of software
and information technology talents
with professionals concentrating
primarily on R&D. As a result,
Mindtronic Al chose to increase
investment in Taiwan with the
notion of giving back to the
community.

At CES 2019, Mindtronic Al

made a splash with many of its
innovative applications of its
unicorn technologies unique to

the industry. "Our Al technology

is primarily about ensuring the
safety of vehicles while they are in
motion." For example, it is common
for driversto be distracted while
leaning down to pick up something
or while playing music. With Al deep
learning technology, Mindtronic Al
can identify situations and instantly
activate the autopilot to ensure
safety while driving. The Al system

a7
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can also differentiate between
drivers and adapt to their driving
habits. Through machine vision
and an advanced driver assistance
system, the car is able to respond
better to different driving habits.

The ease of use and safety of the
driver's seat can be made even
smarter through anAl system.
Mindtronic Al's slogan is "Anyone
Can Be Schumacher". The human-
machine cooperative driving
system was made to make driving
safer through the assistance

of deep learning and spatial
capabilities of Al. Even if a driver
is bad at driving, the person could
still drive like a legendary racer
with the help of technology, Sharon
Jiang joked.

A Noah Al EEFEBEEEERETSEES  TEEZERSRBNRE
MAEM BB EATFTFER 3D ABE (HM) » LU FER ADAS #1 DMS {5
SERIE AT AN ABEE RS - FHBBEAINREZEIEL (DNN) E1E A
TEATS EMERE D - Noah Al platform enables a highly integrated
smart cockpit with 3D HMI of multi-screen high-speed streaming and
biometrics, as well as a human-machine cooperative driving system of
ADAS and DMS, demonstrating the unlimited potential of Mindtronic
Al's DNN and platform in the automotive market.

Human-Machine
Interaction Creating
User-friendly Driving
Experiences

Mindtronic Al's other award-
winning technology, Human
Machine Interaction, simplifies the
menu interface of complex smart
car systems. "We use technologies
such as palm scanning or eye
tracking to automatically switch
to a user's preferred profile,
including favorite music, air
conditioning temperature,

and more, when they put their
hands on the device. To boil it
down, this increased interaction
between humans and machines is
basically just simplifying complex
dashboard operations." The more
intuitive operations are not only

easier to pick up, but makes the
whole driving experience more
comfortable while improving the
safety of driving.

Biometrics identifiers with deep
learning capabilities can also

be applied to driver monitoring
systems of taxi and bus companies.
Biometric scanners can be used to
analyze whether a driver is blinking,
yawning, active, and aware of the
road to determine when dangerous
driving occurs and can wake-up the
driver or provide alert notifications.

Gathering the Best
Talent for the R&D
of Innovative
Technologies

A crucial part of artificial
intelligence is the so-called deep
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A REREEREUEERS - FESERINAI MR - M F % B BARES - Members from various backgrounds and cultures
bring unlimited creativity to Mindtronic Al developing more suitable applications and services.

frameworks around the world
include Google's TensorFlow,
which people are familiar with,
and PyTorch from Facebook.
"The companies that have been
able to develop these learning
frameworks are almost all large
international companies, and

learning. The artificial intelligence
learning technology of Mindtronic
Al is based on a learning framework
called BCNN, an exclusive system
designed specifically for AloT

and autopilot deep learning
frameworks. Sharon Jiang pointed
out that current similar learning

we are the sole company with a
learning framework in the Chinese
community." Mindtronic Al's BCNN
is primarily used in automobiles
and low-energy consumption
devices. It took Mindtronic Al five
years to develop the framework.
The key to its creation is thanks to
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the combined efforts of more than
40 technical professionals from
different expertises, spanning eight
countries, all working together at
Mindtronic Al.

Averaging more than 10 years

of experience over various
backgrounds and cultures,

the group of professionals

at Mindtronic Al are able to

draw inspiration from their
experiences for new innovative
ideas in technology. The different
backgrounds and cultures also
allow for better understanding
of the habits of users in different
regions to develop more suitable
applications and services.
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A Steady Start for
Taiwan to Show
Its Technological
Competence

Presently, the smart car industry is
a battleground littered with startup
companies.. If Taiwan plans on
developing smart cars, in addition
to the inherent advantage of its
technological talent, the digital
infrastructure is also in place.
"Taiwan's digital infrastructure

is top of the world," Sharon

Jiang stated firmly. However, the
investment threshold for smart cars
is quite high. Jiang suggests that
startups can cooperate with more
first-tier manufacturers in Europe
and the United States,integrating
their technology to get a head
start.

BBSE  RYBERIRHEAL
B% > BARBRRhDCEET

o TRENREERTE MR
1t SRR EACREIRIEE ) ST
FIREER  TERBESENR
EPIEIET  WRENAATT
2 SUBE—RARAE © FERT L
HAEA - MU A5 -

T BERBIRBE T RIEE - O
RREBFM - o WARBEHARED
B THRESEY  QEREET
BRI NERTE AR ~ RUE
SEHEERMCD - BAEELR
e —E 5 o

"Taiwan is clearly already
connected to the world. People
in Taiwan just need to be more
open-minded." If we can change
our mindset and understand our
strengths, Taiwan can surely
contribute to the smart car
industry. No matter if it is through
research and development of Al,
manufacturing, or retail, Taiwan
can become a part of the world's
supply chain.
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Happy Island Tech Integrates Gesture Recognition

with Bone Conduction Technology
A New Business Opportunity for Waterproof Smart Earbuds
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To save the hassle of losing waterproof
earbuds, Happy Island Tech introduces the
brand new waterproof headset-free music
player that targets the community of both
swimming lovers and professional swimmers

and creates an exclusive sports ecosystem.

REENRMITR HEFE
Jordan Huang,
the CEO of Happy Island Tech
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ould you like to listen to

music while swimming? The
waterproof sports earbuds and
MP3 players on the market have
made it possible for people to enjoy
their favorite music underwater.
And they all feature long playtime,
improved capacity retention of
batteries, and water and dust
resistance. However, these
earbuds and wireless headphones
are more likely to fall out while
swimming, giving users more
hassle. Therefore, Jordan Huang,
the CEO of Happy Island Tech,
designed the headset-free music
player exclusively for swimmers.
The device can be placed on the
back of the head or under swim
cap without worrying about losing

it while swimming.
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Music Shell MP3 player features the
patented bone conduction design.
With your ears uncovered, you can
enjoy the music wirelessly underwater
while maintaining high-intensity
swimming training.
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Waterproof
Headphones Featuring
Bone Conduction
Technology

"Earbuds are likely to fall out
whenever the swimmer tilts the
head left and right or does a
push-off or a start," said Huang,
who engaged in the research

and development of loT and

the entrepreneurship of smart
wearables out of his personal
interest. He pointed out the pain
point and need of many swimmers.

Given that traditional earbuds fall
out easily or fail to seal out water
from the ears, Jordan Huang
incorporated the exclusive bone
conduction technology into the
design of Music Shell, a waterproof
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headset-free MP3 player. Once
placed on the back of the head or
under swim cap, the brand new
Music Shell allows users to enjoy
music underwater.

Featuring bone conduction
technology, the waterproof

Music Shell MP3 player transmits
midrange and treble to the inner
ear through vibration and transmits
bass with water as the medium.
Even without earbuds, hence,
swimmers can still listen to music
underwater. With water as the
transmission medium, surround
sound effects can even be
created. In addition, "The optimal
transmission distance is within one
meter. It does not hurt the ears or
disturb other swimmers," according
to Huang.

A X_RELBZAABRERESOITNERE L BB ARBIKERE
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fi2 - The second-generation Music Shell highlights acoustics
and algorithms in sports analytics. The built-in Al detects the
swimmer's movements, keeps track of different swimming
postures, and analyzes the swimming time and distance recorded.
Leave sports monitoring to Music Shell, and it will automatically
notify the user once the goal has been achieved.

Collecting Sports Data
for Swimmers

The second-generation Music Shell
is upgraded with a voice assistant
notifying the recorded swimming
time and distance to users. "For
people who enjoy swimming in

long distance, let's say two or
three thousand meters at a time,
swimming usually ends up counting
laps," Huang explained. The length
of a standard swimming pool is fifty
meters. Swimmers have to keep
counting laps to track how far they
have swum, and it is easy to lose
count.

Huang further pointed out that
swimmers usually buy a pair of
waterproof earbuds to listen to
music and buy another sports
device to record their sports data.

The waterproof Music Shell MP3
player is an all-in-one device that
plays music and records data at
the same time. After a swim, users
can synchronize the data with the
app on the phone via Bluetooth and
upload it to the Cloud.

The waterproof Music Shell MP3
player also targets professionally
trained swimmers. With its built-in
sensors and algorithms designed
by Happy Island Tech, it can
recognize the swimming postures
of freestyle, breaststroke, butterfly,
and backstroke and monitor other
data including the stroke count,
stroke rate, and stroke length. "For
professionally trained swimmers,
these parameters can help them
measure the efficacy of their
training," Huang added.
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Social Media
Interactions Boosting

Business Opportunities
In Taiwan, as sports remains
popular and sports wearable
technology has become mature,
more and more startups are
investing in the sports industry,
trying to build a sports technology
ecosystem. Huang believed that
as the product attracts more
users, it is possible to identify

the target market in the future.
Huang explained, "We position
our products as loT products,

and we will leverage apps for
customer interaction management
and customer services in the
future." Users will be able to share
their sports data and knowledge
of swimming with each other

and download the music they
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like. In addition, Happy Island
Tech will work with professional
swimming instructors and provide
personalized training courses via
audio recordings. Huang added,
"Users can complete their training
with the guidance of their coaches
via audio recordings and examine
the results of their training with
data such as how many calories
they have burned, or if they have
swum faster freestyle." His next
step is to offer customized pre-
recorded training services.

The waterproof Music Shell MP3
player is sold in several countries,
including China, the U.S., Australia,
Germany, and Japan. Therefore,
the security of personal sports
data collected through the app is
especially valued by Happy Island
Tech. Huang explained, "We comply
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with the EU GDPR in regard to the
privacy and security of personal
sports data." When using the app,
users are notified of the terms of
service and they can decide if they
would like to upload the data to the
Cloud or not. They are also allowed
to delete all sports data collected
with one simple tap on the phone.
Moreover, users can register and
log in either with their real names
or not, which means registration
with mobile numbers, Facebook
accounts, and WeChat accounts
are allowed as well.

As people in Taiwan become more
and more enthusiastic about
sports, fitness, and personal
health, the sports industry is
expected to continue to grow in the
future. With Taiwan's vibrant and
dynamic startup ecosystem, if the
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government can help startups make
through the first few years, there
will be more unicorn companies for

sure.

In the current digital industry
environment in Taiwan, Huang
believed that lack of funding is a
common challenge for his company
and many other loT startups. "The
ecosystem in Taiwan is actually not
quite startup-friendly. Even with
startup incubators and accelerators
provided by the government,
sometimes the assistance has
limited effects," Huang said.

According to Huang, it took

him at least three years to go

from preliminary research and
development to commercialization.
He indicated, "It is impossible to
succeed without investing in at least
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thirty to fifty million dollars." Many
ambitious and skilled startup talents
start their companies without
knowing the reality, and their
business models end up failing.

Huang suggested that the
government establish national
startup accelerators and training
centers specialized for each
startup industry, provide necessary
mentorship programs and funds
for entrepreneurs, and help match
manufacturers, businesses, and
experts. The government will
withdraw once the business model
has been proven to be successful.
"This type of incubators has been
adopted in many countries and
there have been many successful

cases ever since," Huang said.

A ES FHIER loT #AltER R
HWEE EREARNTRS ZBATE
RHERAEZFELENEMLARBES -
Lack of funding is the most common
challenge for loT startups. Happy
Island Tech CEO Jordan Huang
suggests that the government provide
necessary mentorship programs and
funds for these entrepreneurs.
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How Technology is Applied to Combat COVID-19
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Coronavirus disease 2019
(COVID-19) affects the whole
world with a large outbreak, which
results in a major blow even more
severe than the overall influence
of SARS, the 9/11 terror attacks,
and the global financial crisis
altogether. The unprecedented
challenge is believed to be the
worst one since World War II.

The only concern of mankind

is to mitigate the impacts of

the outbreak by all means. In
particular, seeking solutions
against the disease through the
existing technologies is of utmost

importance.
Developing Treatments
Immediately to Protect

A FTEfA (COVID-19) E2IREEE » B R M AR « L& NE ° The epidemic )
of COVID-19 around the globe leads to a worldwide stock plunge and a flagging Medical Personnel
economy.

Developing a vaccine against
the virus is undoubtedly the top
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priority. According to BBC News,
benefiting from the advancement
of DNA sequencing technology,
the vaccine development was
started immediately within a few
hours right after China released
the genetic code of coronavirus.
"Once China had provided the
DNA sequence of this virus, we
were able to put it through our
lab's computer technology and
design a vaccine within three
hours," said Kate Broderick,

the senior vice-president of
research and development at
Inovio Pharmaceuticals Inc. If the
results of the clinical trials on
human participants are positive,
the new vaccine is expected to go
into mass production by the end
of 2020. Although there is still a
long way to go, the advancement
in biotechnology has already
accelerated the process by
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wearing a mask are still some of the best prevention methods before the instruction
of new vaccines.
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several times, compared to the
development of SARS vaccines,
which did not begin until the very
end of the outbreak.

Of course, more efforts are needed
to seek possible treatments

before the vaccine is available,

and artificial intelligence can be of
great help. Right after the spring
vacation, Ethan Tu, the founder

of PTT Bulletin Board System, led
the research team Taiwan Al Labs
to start the efforts. By utilizing
their "variant2literature Genetic
Mutation Search Engine" to analyze
the COVID-19 virus strains in a
systematic way, the team made

it to find clinically applicable
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Frequent hand washing and

medicines two days ahead of the
global academia. Considering the
severity of the outbreak, such an
achievement is significant, as every
single day can be a matter of life
and death to hundreds.

In addition to the ultimate
solution of developing vaccines,
protection of medical personnel
confronting the highly infectious
virus is also the main focus in the
biotechnological research. Apart
from face masks and coveralls, it
is necessary to figure out how to
reduce direct contacts between
medical workers and patients.
Fever check, for example, is a
difficult task because it puts front-

s

3
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A FEfA (COVID-19) IR @ mAEIREE DMITE BN R  The
outbreak of COVID-19 makes many countries strive to develop new
vaccines.
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line medical workers at risk of
being infected and takes a lot of
time and manpower. As a result,
iIWEECARE, a Taiwan-based

|oT startup, launched a smart
thermometer patch called Temp
Pal, which is capable of monitoring
the body temperature of multiple
patients at once through cloud
service without the need of human
care providers. So far, the product
has attracted the attention of many
agencies from China and Japan
seeking cooperation.

Taiwan Recognized for
Using Technologies to
Contain Virus Spread

When vaccines or treatments are
still under development, the most
effective way to contain the spread
of the virus is to search out every
infected individual as soon as
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possible and isolate these patients
for further treatments to avoid virus
spread.

Several days ago, Benjamin
Netanyahu, Prime Minister of Israel,
praised Taiwan publicly for its
epidemic prevention technology.
"We are at war with an invisible
enemy," he indicated. As a result,
Israel is now considering electronic
tracking systems as a means to
manage patients in quarantine

and their contacts, since this
technology "has been tested in
Taiwan, apparently with great
success."

The relevant mechanisms and
technologies behind this contact
tracking system was developed

by the National Team of Epidemic
Prevention Technology. Aside from
the leader of the team, Chunghwa
Telecom, HTC Corporation is also
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a member of the national force.
Since February 1, a comprehensive
dedicated monitoring system

has been on service in Taiwan to
keep an eye on people in home
quarantine due to COVID-19

and record their locations. Over
11,000 mobile phones are under
monitoring, and relevant data

are stored on a platform only
accessible by the Taiwan Centers
for Disease Control (Taiwan CDC)
and authorized personnel. The
information displayed in forms

of city heat maps and real-time
location maps will not be uploaded
nor provided to any third party.

Chengwei Li, director of Chunghwa
Telecom's Big Data Department,
indicated that the electronic
epidemic prevention platform
incorporates mobile phone location
tracking and an electronic fence
system. The platform displays the
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current position of people being
monitored and their movements
in the previous 24 hours, enabling
the CDC and the police to track
them in real time. If someone tests
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positive for coronavirus, the system
can provide detailed logs of his/her
previous movements to facilitate

further search of possible contacts.

A M A (COVID-19) R DIRMAR - AMMFETEE N RHBMANRIET - #
B Y RIREHZERBRES - Although COVID-19 is the common enemy of mankind,
such an invisible opponent may have stimulated the growth of future technology
applications.
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Through the mobile
phone tracking
system, locations
of people in home
isolation and home
quarantine can be
managed effectively.
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Advancement of
Technological
Applications Expedited
by the Virus

While the outbreak of COVID-19 is a
great misfortune, the development
of human civilizations usually has
much to do with the widespread
occurrence of viruses, as Jared
Diamond suggested in Guns,
Germs and Steel. Apart from the
progress in technologies related
to disease prevention, it is evident
that the COVID-19 pandemic has
also expanded the application

of audio-visual convergence as
people are encouraged to work
from or learn at home. Perhaps
after the outbreak ends, more
possibilities would be opened up
for human beings.
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