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Science and Technology

Biomedical Sciences / Agricultural Technology
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Dedicated to research and development, Professor Jiang
has made substantial contributions to developing an
automatic pest epidemic monitoring system, which is both
innovative and revolutionary; enhancing pest control;
increasing agricultural production values; greatly reducing
the use of pesticides; and promoting sustainable agriculture,

environmental friendliness, and health.
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Prospective of “TECO Award”

As a highly influential award in Taiwan, the “TECO Science
and Technology Award” is of high significance. In addition to
being leaders in their respective fields, the awardees through a
rigorous selection process have been dedicated to promoting social
progress and enhancing society’s development. Not only does
the “TECO Award” recognize the research achievements of its
recipients, it also encourages more researchers to pursue a career
in science and technology as well as promote the advancement of
society as a whole, thus improving the quality of life for everyone.
I am honored to receive the “Biomedical Sciences / Agricultural
Technology” award, and I would like to thank the judges for their
acknowledgment of my work.

There has been a rapid development of information and
communication technologies in recent years, with the Internet
of Things (IoT) and Artificial Intelligence (AI) technologies
attracting considerable attention during that period. As of today,
Al and IoT are widely used in many cross-disciplinary research
and intellectual innovation fields. For the purpose of achieving
excellent results and promoting the overall value of cross-
disciplinary integration of applications and development, the
research process requires the integration of engineering expertise,
cross-disciplinary knowledge, and a forward-looking, innovative
mindset in order to overcome the challenges and difficulties
faced. As part of the “TECO Award”, we hope to recognize and
reward distinguished scholars and experts who are truly capable
of expanding their expertise into cross-domain research with a

forward-thinking mindset, promoting intelligent and innovative

industrial applications, while cultivating outstanding achievements

in nurturing diversified cross-domain scientific and technological

talents.

History of Achievements

Aside from continuing my previous research in power
system protection at the Department of Electrical Engineering
at National Taiwan University, I expect and encourage myself
to become a “forceful practitioner of cross-disciplinary research

>

on innovative smart industry technologies,” after joining the
Department of Bio-industrial Mechatronics Engineering at NTU.
Utilizing mechatronic integration technology, our team has
combined innovative information communication technologies
such as the Internet of Things (IoT), the Wireless Sensor Network
(WSN), and Artificial Intelligence (AI). In addition to adopting a

modularized design methodology, we have also been developing

core software, firmware, and hardware technologies capable of

meeting a variety of agricultural requirements. This led to the
establishment of a multi-purposed “Advanced IoT/WSN-Based
InfoCom Monitoring Platform” that can be applied to various
situations. The platform is applicable to a broad range of crops
and pest targets (e.g. this award-winning creation: Automatic Pest
Epidemic Monitoring System), as well as being scalable for field
applications. By modifying only a part of the software, firmware,
and hardware modules, it may be used to monitor pest populations
grown on various crops in the field dynamically, plant and manage
facility crops optimally, control and manage grain warehouses
intelligently, look over honeybee colonies intelligently, and
produce as well as apply bio-control materials smartly.

In order to meet the difficulties and challenges of field
applications, the multi-purposed Monitoring Platform contains a
number of unique features and breakthrough technologies. It has
been granted many patents and relevant research results have been
published in outstanding international journals with outstanding
research results. In agricultural science research and technology
development, I have integrated IoT/WSN technologies with Al
techniques, which produce numerous outstanding research results
and innovations. As a technology leader in “Smart Agriculture” in
Taiwan, I would like to continue to contribute to the advancement

of scientific research and technological development.

Technical Contributions

My research team and I have developed an “Automatic
Pest Epidemic Monitoring System” based on the multi-purposed

“Advanced IoT/WSN-Based InfoCom Monitoring Platform.” In

Taiwan, this system is considered to be a prominent example of a
monitoring and early warning system for crop diseases and pest
infestations. Our efforts have galvanized the domestic academic
community, resulting in increased research investments and
widespread promotion of collaborative prevention and control
strategies for major agricultural pests in Taiwan. Accurate and
real-time pest information, for example, not only provides early
warnings of pests and epidemics, reduces the need for pesticides,
improves farmer income, and increases the competitiveness of
the agricultural industry, but also ensures a new era of sustainable
production and environmental health. Thus, I believe that the
“Automatic Pest Epidemic Monitoring System” that I developed
contributes greatly to the innovation and reform of agricultural
pest monitoring technology in Taiwan.

Aside from actively participating in the development of

patent granted technologies, I have already collaborated with
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many companies in the industry or conducted technology transfers

with high economic benefits. I have assisted a number of doctoral
and master’s degree graduates to become the leader of operation
and R&D teams, and founded four start-up companies and a start-
up department, all of which demonstrate my ability to foster a
diverse pool of technological and industrial talents and encourage
innovation in the smart industry.

Throughout my career, I have achieved outstanding results in
terms of research, technology transfer, and talent cultivation in the
area of “Smart Agriculture” technology. These accomplishments

include being recognized as the 2014 top 10 outstanding

agricultural experts in Taiwan, the 2018 Excellent Teacher
Award from the Ministry of Education, the 2019 Outstanding
Research Award from Ministry of Science and Technology, the
2020 Internet of Things Innovation Application Award from
Pan Wen Yuan Foundation, the 2020 Outstanding Contribution
Award for Technology Transfer from Ministry of Science and
Technology, the 2021 National Innovation Award —Academic
Innovation in Agriculture, Food and Biological Technology
from Institute for Biotechnology and Medicine Industry, the
2021 National Agricultural Science Award—Outstanding Team
in Vision and Innovation from Council of Agriculture from
Council of Agriculture, the 2022 NTU-MXIC (Macronix) Chair
Professorship, the 2022 Executive Yuan Award for Outstanding
Science and Technology Contribution (in biology, agriculture, and

medicine), and the 30th TECO Award in 2023.

Future Prospects of Research

The multi-purposed “Advanced IoT/WSN-Based InfoCom
Monitoring Platform™ and its derivative technologies adopted a
digital operation framework for the entire system, which can be
used to collect agricultural big data and contribute to the digital
transformation of the entire agriculture industry as a whole.
For example, these technologies can be utilized for collecting
production and marketing records, improving crop cultivation
management efficiency, reducing pest damage, and decreasing
chemical pesticide uses. It is my intention to apply these derivative
technologies to the fields of green agriculture, environmental

protection, and sustainable production in the future, as well as to

deepen the scope and depth of the technologies, in the expectation

that the coming results of this research will have the following

specific impacts on society:

1. Achieve the Sustainable Development Goals (SDGs) through
digitizing agricultural information and introducing intelligent
technology.

2. Enhance food safety, increase consumer confidence, and protect
consumers by establishing a traceability system for food and

agricultural products.

3. Promote the comprehensive collection of crop environment and
pest information, which will optimize production management
techniques, reduce the use of chemical pesticides, and make
pesticide usage safer for farmers.

4. Utilize this technical innovation and its derivatives, we
can gradually move towards a more friendly environment,
contribute to environmental protection, and enhance the
corporate social responsibility (CSR) of agriculture-related

businesses.
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