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Abstract

Taiwan Centers for Disease Control (TCDC) is the competent authority for
the control and prevention of communicable diseases. The information
systems and infrastructure developed right after the SARS epidemic, which
had been challenged by subsequent large domestic or international
epidemics, such as enterovirus, dengue fever, H7N9, Ebola, influenza, etc.,
and had gradually become clumsy in response to the increased demands of
information technology (IT) support for better disease control. With the
goal of optimizing disease control efforts, new generation IT systems or
applications are urgently needed to enhance or upgrade the capability,
efficiency, and effectiveness of the existing systems.

This project focuses on improving the existed information systems through
strengthening the hardware and software and adapting to personalized and
localized needs; establishing the skills and required software and hardware
architecture for big data analysis; and developing a cloud data center and
data exchange standards for cross-sectoral and cross-institutional data
exchanges.

In addition, new and smart technologies, including internet of things (1o0T) ,
augmented and virtual reality (AR/VR), image recognition, artificial
intelligence (Al), and chat robots, are becoming mature. Using new
technologies to develop respective applications may enhance the capability
to fight against epidemics. With the rapid progress of sensor technology
along with adoption of big data analysis, new sources of surveillance data
have been identified. The application of image recognition technology in

analyzing the mask-wearing rate at the traffic hubs, the deployment of



indoor CO2 sensors with a cloud data center at densely populated locations
with possible poor ventilated environment, and the monitoring of body
temperatures collected from wearable devices, all are able to strengthen the
surveillance framework for respiratory tract and other infectious diseases.
The expanded use of applications for smart devices not only allow citizens
to have readily access to health education materials and learn personal
disease prevention skills, but also can provide disease control staffs with
custom-made services to increase the work efficiency and to reduce
workload. The development of chatbot on social media network or other
media will provide citizens with an interactive and convenient way to
obtain communicable disease related information and reduce the burden of
customer service personnel. The development of AR / VR games or
training materials, with the advantage of immersing and realistic
experience, may facilitate the training of highly contaminated disease
control and the identification the breeding source. The development of
using Al to automate or assist interpretation of suspected malaria blood
smear or other pathogens may speed up the laboratory diagnosis and solve
the problem of decreasing experts in the microscopy examination.

In view of the new types or sources of surveillance data and the possible
need of using edge computing for Al image analysis, there is also a strong
demand for the capability to big data process, storage and analysis. The
project will not only construct the necessary environment for big data
analysis but will also put much efforts on training the central and local
disease control and IT staffs with big data analysis skills and IT techniques.

Finally, thoroughly understand the IT demand from local public health



authorities will also contribute much to the development of new generation
information systems.

By the end of 2020, the implementation benefits of the three key themes of
this project are as follows. First, promote the new generation of epidemic
prevention information structure. To optimize the efficiency of the overall
epidemic prevention system, to improve the effectiveness of epidemic
prevention personnel, and to extend the epidemic prevention aspects.
Second, develop new technologies in epidemic prevention applications.
Use AR technology to develop infectious disease public health education
tools for publics. In the response of COVID-19 epidemic, develop simple
monitoring equipment, and use chatbot to provide crowds with updated
information and resources. The last, strengthening the ability of big data
analysis to achieve accurate epidemic prevention. To implement relevant
personnel training programs to ensure that CDC has sufficient relevant
statistical analysis talents to promote the development of precision and
epidemic prevention. Also, utilize big data analysis skills during the
epidemic by establishing a public information platform to show emergency

response and management ability.
Keywords : Big Data, Infection Control, Internet of Things, Mobile

Applications, Cloud Computing, Augmented Reality, Virtual Reality,
Artificial Intelligence, Deep Learning, Image Recognition, Chatbot,

Wearable Device
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Acinetobacter baumannii® 37.2° - - 0 310 | 16.7 | 83 | 28.2 - 731
(338)° G4.1)°| - - | (27) |(71.6)| (3.6) | (3.6) |(90.2)| - | (7.7)
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