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Hong Kong Student Science Project Competition 2023
Template of Extended Abstract (Invention)
(Word Limit: 1,600 words, Pages: 3 pages only)

Team Number:
Project Title:

Project Type: Invention

To our best knowledge, there aregare no)* similar works in the market; (if there are, ) related product
links are as below:

The enhancement our project made / the difference with related products are:

In the market, there are only different scattered water quality detectors. Our product collects most
of the instruments needed to detect water quality and can conduct long-term water quality
monitoring to ensure an understanding of changes in water quality.

*Please delete if not applicable. The competition values the originality of works. Students must do enough literature
research to ensure that their works are unique and list relevant reference materials before starting research or invention.

1. Background

»  Provide background information as to learn about the audience for whom the project is addressing

»  Provide highlights of literature review and/or related technologies or devices, with the support of
pertinent and reliable references

»  Provide an overview of work, create a point of view as to define the needs and insights of the
audience and mention the research or technology gap the project is trying to fill

In recent years, the condition of Hong Kong's rivers has attracted increasing attention. Many news reports
have highlighted the foul-smelling streams throughout the city, such as the Tuen Mun River, which is
known as the "trash river," and the odor problems of the Fo Tan River. These problems have caused great
inconvenience to nearby residents, forcing them to endure unpleasant odors that could potentially have
serious effects on their physical and mental health. The pollution of Hong Kong's rivers is the result of
various factors, such as industrial waste, sewage discharge, and littering. The presence of these pollutants
not only affects water quality, but also endangers marine life. Therefore, we must take necessary measures
to address these issues and prevent the deterioration of river water quality. GOTE (Guardian of The
Environment) aims to solve Hong Kong's water pollution and marine debris problems. We have developed
a system that uses real-time water quality monitoring and water r surface garbage identification to detect
water quality abnormalities early and take timely action to prevent the negative eftects of water pollution,
such as odor. We believe that by promoting environmental awareness and encouraging sustainable
practices, we can ly reduce the amount of steam the ocean and waterways.

1. Objectives

»  State the aim(s) of project




We are committed to creating a safer and healthier environment for everyone, including marine life. We
know that solving water pollution and marine debris problems requires collective effort. Therefore, we
hope to collaborate with other organizations and governments through GOTE to raise awareness and
promote sustainable practices to help clean up Hong Kong's beaches, rivers, and other waterways. This
will not only help clear the trash from these areas, but also raise public awareness of the impact of
environmental waste, creating a cleaner and healthier environment .

1. Methodology

»  Briefly describe the approaches used e.g. use of equipment, materials, tests and experiments
»  Explain the selected implementation strategies with the scientific theory

GOTE utilizes various detectors, such as pH detectors, turbidity detectors, and color detectors, and uses an
Arduino board for programming to enable accurate detection, achieving 24-hour, uninterrupted water
pollution monitoring.

Software Application: GOTE utilizes the Thinkspeak website. When the detector completes the detection, the
data will be displayed on the website in the form of a chart, providing users with a convenient, real-time,
and accurate view of water quality.
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Large Garbage Warning: GOTE uses Huskylens for garbage detection. First, Huskylens is trained to recognize
garbage through machine learning, allowing GOTE to detect garbage on the water surface. GOTE also uses
if TTT. When garbage is detected on the water surface, a message will be sent to the user
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V. Design of Invention

» Describe the design and the principle of invention (e.g. The ideation of the projects, the prototypes
or creative solution as far as applicable)
»  Provide sketches / drawings / photos of the invention

To more effectively address the foul odor problem in Hong Kong's rivers and coasts, our GOTE project uses
advanced technology and techniques to improve the accuracy and efficiency of water quality monitoring.

In addition to the loT technology, Arduino board, and garbage recognition technology mentioned earlier,
our GOTE project also uses microcontroller technology, underwater camera technology, and artificial
intelligence technology to improve the ability of water quality monitoring.

Microcontroller technology is a miniaturized computer technology that can control the operation of sensors
in the water, such as measuring water temperature, water level, and water quality. Through microcontroller
technology, we can more accurately monitor water quality and detect pollutants, thereby protecting water
environments and ecosystems.

Underwater camera technology is a high-resolution imaging technology that can take photos and videos
underwater for water quality monitoring and garbage recognition. Our GOTE project uses high-performance
underwater cameras that can clearly capture underwater environments, identify garbage and pollutants, and
timely process and clean up the water area.

Artificial intelligence technology is a technology that simulates human intelligence and can perform
complex data analysis and decision-making. Our GOTE project uses artificial intelligence technology to
automatically analyze and judge water quality and garbage data, and issue alarms and processing plans in a
timely manner to protect water environments and ecosystems.

By using the above advanced technology and techniques, our GOTE project can more quickly and accurately
monitor water quality and garbage, and timely process and clean up the water area, protecting Hong Kong's
water environment and ecosystems.

In addition to using technology and techniques, our GOTE project also focuses on community participation
and education promotion. We regularly organize community clean-up activities, inviting volunteers to
participate in cleaning up garbage on beaches, rivers, and other water areas, raising public awareness and
importance of environmental protection. At the same time, we also cooperate with schools to conduct
environmental education promotion, encouraging young people to focus on environmental issues and
advocate for sustainable lifestyles.




Application / Market Need

\Y

»  Explain the area of application and function of invention

» Indicate the market need and impact of invention

»  Discuss limitation and compare with existing related works (if any)

From the existing products on the market, most water quality detectors can only detect household tap
water, but these detectors are very limited and cannot detect environmental water quality, such as rivers
and public areas like docks. In addition, these products can mostly only detect heavy metals, with a very
narrow detection range.

In contrast, GOTE's water quality detection range is wider and can detect water quality in natural
environments, including rivers, lakes, oceans, etc. Therefore, GOTE's application range is more extensive and
can be used in agriculture, fisheries, industry, and other fields, which is of great significance for the
environment and human health.

In addition, the detection technology used by GOTE is more advanced and accurate, and can detect various
harmful substances such as heavy metals, pesticides, and chemicals. Moreover, the detection instruments
used by GOTE are more precise, can perform detection in different environments, and provide accurate
data.

Most importantly, GOTE can help the government and the public to pay attention to water quality issues,
timely grasp the situation of water quality, and promote environmental protection and public health.
Therefore, the future prospects of GOTE are very broad and can play an important role in the future of
environmental and health fields.

In the future, we will continue to improve GOTE's detection technology and performance to make it more
accurate and reliable. At the same time, we will also actively carry out market promotion to promote the
application and advantages of GOTE, and promote its popularization and application in the market. Through
continuous technological innovation and market promotion, we believe that GOTE will become a leading
brand in the field of water quality detection in the future and make greater contributions to environmental
protection and public health.

VI. If your team will compete the Sustainable Development Award, please indicate the specific
sustainable development goal the project is related to, and provide justification for competing
for this award. (Word limit: 300 words)




VII. If your team will compete the Social Innovation Award, please list the target group or social
issue the project focuses on, and provide justification for competing for this award.
(Word limit: 300 words)

From the existing products on the market, most water quality detectors can only detect household tap
water, but these detectors are very limited and cannot detect environmental water quality, such as rivers
and public areas like docks. In addition, these products can mostly only detect heavy metals, with a very
narrow detection range.

In contrast, GOTE's water quality detection range is wider and can detect water quality in natural
environments, including rivers, lakes, oceans, etc. Therefore, GOTE's application range is more extensive and
can be used in agriculture, fisheries, industry, and other fields, which is of great significance for the
environment and human health.

In addition, the detection technology used by GOTE is more advanced and accurate, and can detect various
harmful substances such as heavy metals, pesticides, and chemicals. Moreover, the detection instruments
used by GOTE are more precise, can perform detection in different environments, and provide accurate
data.

VIlIl. Conclusion

»  Make a data-driven conclusion of the project and the way forward of the invention process
» Justify if the proposed project meets the objective(s)

Gote is an innovative technological solution aimed at solving river water pollution problems
through technical means. It utilizes five major technologies including IFTTT, ThingSpeak,
micro:bit, Arduino, and Huskylens to achieve 24-hour remote monitoring of river water quality
and identification of surface garbage, thereby reducing manpower resources and detection costs.
The emergence of this technology provides an efficient means for government departments to keep
up with river problems, enabling them to more quickly solve problems such as river odors, and
turning the riverbank into a gathering place for entertainment and relaxation, a place for citizens
to relax and gather. These changes greatly improve public health and the physical and mental
health of nearby residents. In short, Gote is a very promising technological innovation for solving
the problem of river water pollution.

[0 Our project is developed based on previous project and the enhancement is below:




