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Future Health Management Driven by Artificial Intelligence

What are the key challenges in healthcare area? Will Al help solve those challenges? How to use cutting-edge Al technology to en-
hance the control of health in all aspects of healthcare? How should Al technology companies and health care experts/institutions
position for this technology-driven change? This talk attempts to address these issues in the context of practical examples.
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Precision Diagnosis and Treatment with Intelligent Medical Image
Analysis

Intelligent and precise diagnosis and treatment has become one of the main trends of clinical medical development. How
to improve the accuracy and efficiency of surgical diagnosis and treatment has become a major challenge for clinicians?
Development of novel diagnostic and treatment techniques will be helpful for integrating minimally invasive treatment into
an intelligent medical system. In the field of intra-operative imaging and processing, integrated diagnosis and therapeutic
systems, which combines preoperative and intraoperative images have been established for tissue identification and tu-
mor resection during the treatment. The accuracy of the intraoperative detection of the tumor could be improved by using
high-precision dynamic analysis. These procedures include medical image/information assisted robotics surgery and mini-
mally invasive intervention, and make surgery safer, less invasive and more effective. We have performed the integrated re-
search in the field of precise identification and classification screening, accurate diagnosis and planning, and multimodality
image-guided precise treatment. We have also carried out series of studies from basic research to clinical application in com-
bination with multi-source information such as pathology and gene. Our goals expect break through the traditional concept
of minimally invasive surgery, open up a new field of high-precision diagnosis and treatment.
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Researches on applications of

computational imaging in biomedical imaging

With the rapid development of life science and clinical medical research, the requirements of imaging technology in related
fields are also increasing. Computational imaging is a novel imaging technology, which plays an important role in various
research fields, especially in biomedical imaging. With computational imaging, we could partial transfer the factors restrict-
ing imaging capability from the imaging system and optical component, which are in traditional imaging method, to the
information processing algorithm. Combining optical system with information processing algorithm, computational imag-
ing technology could break the restricion of imaging capability in traditional imaging methods, and realize super-resolution
imaging, 3D imaging, high temporal resolution, imaging with miniaturization system, etc. This report will make a introduc-
tion of frontier researches on applications of computational imaging in biomedical imaging, and specifically introduce the
researches of light field imaging that the reporter is engaged in.
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Research on Force Perception and Control Technology of Interventional
Surgery Robot

Disturbances resulting from imprecise force feedback mechanisms used in interventional procedures limit the control accu-
racy of current interventional robot systems. Constraint such as non-adjustable intra-operative gripping force of the guide
wire leads to difficulty in precise control during the procedure. The points of innovations in the study are: design of three
sets of wearable devices for femoral artery, radial artery, and doctors’ side operations with improved accuracy combining
with human-machine physiology and ergonomics control; two-way force feedback at control and operation ends, real com-
plialnce with doctors’ operating habits, and reduced exposure to radiation dose; expanding the vestige of surgical robots for
emergency intervention, remotely interventional applications.
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Dynamic quantitative evaluation of cerebral function and
development of intelligent assistant system for stroke patients

China is one of the countries with the highest incidence of stroke in the world, with 2.5 million new cases every year! Stroke
patients with obvious motor dysfunction is an important cause of disability, which seriously affects the life and quality of life
of patients. Due to the aging and few children phenomenon, the rehabilitation industry is seriously lack of professional tech-
nology and nursing staff, there is a serious contradiction between the supply and demand of rehabilitation resources.

First of all, by studying the dynamic characteristics of near-infrared brain function in patients with different types of stroke,
the project established a dynamic evaluation model of brain function status by using brain activation mode and network
indicators; then, based on the evaluation model, the effects of limb movement, peripheral electrical stimulation, transcranial
magnetic stimulation on brain function remodeling were studied, and rehabilitation training paradigm was scientifically de-
signed and clinical rehabilitation path was formulated. Thirdly, by monitoring the health, exercise and activities of daily living
of stroke patients, and combining with the deep learning of artificial intelligence, an intelligent assistant system for daily
activities of stroke patients is designed, and an integrated information management platform of "individual-family-commu-
nity-institution" based on the Internet of things is constructed to realize the online interactive management of intervention
means such as "monitoring, care and rehabilitation".
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Artificial Intelligence in Medical Imaging and Quality Control

Deep learning-based artificial intelligent (Al) technologies have been widely used in medical imaging domain. Although
most Al products focus on assisting radiologists in medical image interpretation, Al technologies also have great values in
medical imaging process and quality control. In this presentation, we will introduce the Al applications in medical imaging
and quality control, as well as relevant core technologies. For examples, we can use Al technologies to speed up MR imaging
and check the imaging quality of chest X-ray in real-time. We will also discuss future progress of Al applications and their val-
ues in medical imaging workflow.
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The Methodology and Practice of Big Data in Traditional Chinese
Medicine

Traditional Chinese medicine (TCM) is thousands of years old and has changed little over the centuries. One of the key con-
cepts in TCM is that the balance between the internal body organs and the external elements is of essence in health, whose
logic and methodology is considered to be similar to the philosophy of big data. Using matrix operations to represent the
diagnosis and intervention process of TCM, our work is to digitalize the background information, symptoms, interventions
and treatment effects within the framework of TCM. Although big data thinking has been applied to TCM for thousands of
years, TCM is far from science without modern big data techniques and other scientific paradigm. To apply modern big data
techniques to TCM and fulfill personalized medicine, our mission is to establish a health data ecosystem in the field of TCM,
and the relevant methodology and practice will be discussed in this talk.

BETHEXLEINERITRRENGE

58 B
HFIFERFALIE RSP
Email:08042@bnu.edu.cn

KA ARAENFIRE S REBFNZNEE LS, ZAFBLEMT AN O, AR ER LK
B 22 AR B B AN W R R A A5 2R B 22 T2 BOR KI5 5 AT M S RN T RE . i NS T 2 R R M, FEL SRl
PS5 B RETHS, A RUMRFAEFZ 90 B, SCBUNCIRAES 1Y, IRl e 2 BUSINRRAE, DAt — P IR 2RI A 22 WL
5 R D9 )4 B2 W 5 TN 4R (AT R A, BT A B T A R 2 R IR R I RN R RE SR TT

Intelligent Computing Model Construction based on Neuroimaging
Data

The brain is the most complex and perfect dynamic information processor in the progress of natural evolution, which is the
core center of human mind and behavior. With the development of modern cognitive neuroscience and various neuroim-
aging techniques, it is possible to interpret brain signals with scientific measures. Based on neuroimaging data, focusing on
brain mechanism and intelligent computing, Dr. Wu realizes brain state decoding and integrates multimodal brain features
from the perspective of effective brain feature mining, in order to further explore the brain neural mechanism, provide new
ideas for the auxiliary diagnosis and prediction of brain diseases, and further contribute to the development of brain-like in-
telligent algorithm inspired by cognitive neuroscience.



