3D Vision-Driven Robots
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Abstract

Existing robots work without any visual feedback or with slow visual feedback so that they cannot work
safely and adaptively in a natural dynamic environment with a lot of uncertainties. This project aims at
developing and commercializing technologies and products of 3D vision-driven robots that realize
effective and real-time eye-brain-motor coordination for more adaptive, faster, and safer interactions
with humans, other robots and objects in natural working environments. The cutting-edge technologies
to be developed include real-time 3D imaging sensors and perception algorithms, and universal software
and hardware platforms supporting high-frequency eye-brain-motor coordination of robots. We will
closely collaborate with the industrial partners to commercialize the 3D vision-driven robots in smart
logistics, smart cities, smart construction and smart manufacturing.
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Accessible Surgical Robotic System
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Abstract
Our research project, "Accessible Surgical Robotic System", led by Prof Samuel Kwok-Wai AU from
Department of Mechanical and Automation Engineering, aims to develop a safe, affordable, and
effective surgical robotic platform, that offers accessible robotic surgery, enabling more patients
worldwide to cost-effectively benefit from the highest standards of care.

The project focuses on developing a first-generation multi-port laparoscopic surgical robot designed to
be used in robotic surgery within the urology, gynecology, and general surgery specialties and provides
surgeons with a precise and intuitive manipulation as to improve surgical quality and efficacy. The
system is also designed with the usage habits of surgeons in mind, making it convenient and easy to use.

Our research project also includes commercialization effort in clinical trials, regulatory compliance, and
marketing activities in Hong Kong and Mainland China. By integrating these cutting-edge technologies,
the initiative not only offers significant benefits to patients but also improves the accessibility of robotic
surgery worldwide in the future.
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Development of Personalized Advanced Therapeutic Products (ATPs) — Engineered
Osteochondral Tissue (eOCT) for cartilage regeneration therapy
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Abstract

Cartilage injuries are very common but existing treatments are not satisfactory. Advanced technologies
such as cell and tissue engineering therapies offer great hope in treating cartilage injuries. We have
developed a novel autologous mesenchymal stem cell (MSC)-based engineered osteochondral tissue
(eOCT) with proper structural organization mimicking that of the native joint tissues. Pre-clinical
evaluation in animal models showed exciting outcomes with rapid and sustained regeneration of high
quality hyaline cartilage that are comparable with the clinical gold standard autografting, without hurting
the patient’s own cartilage. Working with orthopaedic surgeons, we also developed minimal invasive
arthroscopic implantation of eOCT. A first-in-human (FIH) trial to establish the safety profile of eOCT
is also underway. In the current RAISe+ scheme, we aim to (1) develop new eOCT series for
osteoarthritis; (2) transfer the validated GMP manufacturing process back to HKSAR; (3) conduct phase
IT clinical trial on eOCT efficacy; and (4) launch the eOCT medical treatment for individual patients.
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Silicon Photonic Integrated Circuits for Sensing and Optical Interconnects
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Abstract

This project aims to develop the next generation technology of silicon photonic integrated circuits which
can advance the performance of systems beyond what can be achieved using purely microelectronic
integrated circuits. As one of the first groups in Asia to develop silicon photonics, the team has some of
the most advanced silicon photonic designs that can be used to advance the performance of
communications equipment, 3D imaging and quantum information systems. Following the successful
paradigm of the fabless design business model in the microelectronics industry, our focus will be on the
design while we will use existing foundries for the manufacture of the photonic integrated circuits (PIC).
Their products will include silicon photonics based 1.6 and 3.2 TbE optical engines for datacenter
interconnects and miniaturized hand-held optical coherence tomography (OCT) imaging systems for
healthcare equipment and industrial metrology.
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Network Coding for Next Generation Networks
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Abstract
Network coding, a revolutionary technology co-invented by the person-in-charge in the 1990s, is widely
acknowledged as a significant breakthrough in information sciences. Differing from conventional
routing techniques, network coding combines incoming data packets into new ones for onward
transmission to the subsequent node. This results in communication networks (including computer,
wireless, satellite, and underwater networks) and data storage systems that are more efficient, resilient,
and secure.

To realize the vast potential of network coding, through this project we will promote the adoption of
network coding technologies and their practical application in real-world contexts. The project will
primarily concentrate on the deployment of BATS in three critical domains: cellular networks, smart
cities, and data centres. In addition to undertaking the necessary R&D, we aim to expedite the market
introduction of our innovative products by collaborating with industrial partners. This will propel the
evolution of communication networks and data storage systems towards enhanced efficiency, reliability,
and security.
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Intelligent Wearable Sensing Technologies for Eldercare and Prevention of Cardiovascular
Diseases
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Abstract

This project aims to transform our years of leading research achievements in biomedical sensing
technologies and health informatics into a series of wearable medical-grade devices that can track
cardiovascular disease (CVD) risk factors in an unobtrusive, accurate and continuous fashion, as well as
to pair the devices with personalized Al doctor (Dr. PAI) based on generative Al models to enable real-
time CVD prediction and diagnosis with a unique human-and-sensor-in-the-loop approach. The platform
will be tested, optimized and standardized through large scale clinical trials in both Hong Kong and
mainland China, by our interdisciplinary team including cardiologists and eldercare providers. Our
innovative approach opens new horizons in personalized healthcare, especially in the realm of eldercare
and cardiovascular disease management.

The founding members of the team include Prof. Yuan-Ting Zhang (CUHK), Prof. Ni Zhao (CUHK)
and Prof. David Clifton (Oxford).
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Seeding the Future: Integrating Biotechnology, Space Technology and AloT to Soybean Cultivation for Food
Security and Environmental Solutions
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Abstract

FARMily Biotechnology Company Limited, a pioneering agricultural and food enterprise, is excited to
introduce its groundbreaking project aimed at revolutionizing soybean cultivation in order to address the
challenges of food security and environmental sustainability. The project, titled "Seeding the Future:
Integrating Biotechnology, Space Technology, and AloT to Soybean Cultivation for Food Security and
Environmental Solutions," embodies our commitment to deploying cutting-edge technologies and
innovative approaches for a more sustainable and secure future.

China faces several pressing challenges, including limited land and freshwater resources, the impact of
global climate change, and the increasing demands of an aging population for high-quality nutrition.
Soybeans, being a vital source of protein and essential nutrients, play a crucial role in addressing these
challenges. However, China's soybean self-sufficiency rate is currently below 20%, leading to concerns
of inadequate supply, soaring prices, and logistical constraints.

At FARMily Biotechnology, we perceive these challenges as opportunities to revolutionize the
agricultural landscape. Our visionary approach combines biotechnology, space technology, and AloT to
develop innovative solutions for soybean cultivation, ensuring food security and environmental
sustainability. We aim to provide solutions for food security, sustainable environments, and high-quality
food. Our solutions include: (1) the development of resilient and nutritionally rich climate-smart
soybeans to increase yields in marginal agricultural lands; (2) the research and development of
biofertilizers with soil microbial formulas and efficient methods that can contribute to energy-saving
and emission reduction in crop cultivation; (3) the utilization of field data for precision farming with
optimized production; and (4) the creation of high-value functional and nutritious food products.

The project builds upon our team's extensive experience and expertise in soybean and agricultural
research. Over the past two decades, we have successfully cultivated and commercialized three soybean
varieties across the challenging terrain of the Loess Plateau in Gansu Province. This initiative has
resulted in a significant increase in local farmers' income by 97 million RMB and an estimated reduction
of over 70,000 metric tons of carbon dioxide emissions. The positive impact of our soybean cultivation
in the mountainous region of Longnan, Gansu, in 2023 serves as a testament to the project's potential.

To ensure the long-term transformation and scalability of our achievements, we are actively seeking
support and collaboration from various stakeholders. We have already garnered expressions of support
from commercial and research partners, including the Aerospace Technology Company for space
mutation experiments, agricultural researchers nationwide for field experiments and promotion, and
companies providing AloT support and sales channels for high-nutrition and functional soy-based food
products.

Our business model encompasses the development and application of resilient soybean seeds and
innovative farming practices to increase yields and reduce costs on marginal lands. Through contract
farming, we empower farmers to produce high-quality seeds, backed by our research capabilities and
quality assurance. Additionally, we aim to leverage our soybean research to create value-added food
products that cater to the growing demand for high-nutrition and functional foods. The field data
collected will be transformed into a comprehensive database and production model, offering valuable



insights and solutions for the industry. The revenue generated from these initiatives will be reinvested
to support further research and development, in line with national and regional development policies.

FARMily Biotechnology Company Limited, with its unique expertise and commitment to innovation, is
poised to lead the transformation of China's agricultural landscape. Our project aims to not only address
the challenges of food security and environmental sustainability but also create economic and social
benefits for society at large.
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