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Title of Session
Key Technologies of Autonomous Medical Robot Systems

Organizers
1. Assoc. Prof. Zhengzhi Zhu

University of Science and Technology of China
2. Assoc. Prof. Nannan Lu

University of Science and Technology of China
3. Dr. Lin Zhou

University of Science and Technology of China

Biosketches of Organizers

Zhengzhi Zhu is an Associate Chief Physician in the Department
of Head and Neck Tumor Surgery and the Breast Diagnosis and
Treatment Center at the West Campus of the First Affiliated Hos-
pital of the University of Science and Technology of China (Anhui

Provincial Tumor Hospital). He holds a doctoral degree in oncol-

ogy. His main focus is on clinical and basic research in tumor sur-
gery, with expertise in surgical treatment of thyroid tumors, minimally invasive sur-
gery for benign breast tumors through small areolar incision and nipple-sparing tech-
niques, ductoscopy, radical mastectomy for breast cancer, breast-conserving surgery,
axillary lymph node dissection (sentinel lymph node biopsy), breast tumor recon-
struction, and comprehensive treatment of breast diseases. In 2018, he won the North
China Regional Champion and ranked fourth in the national finals of the "Art on the
Fingertips” Breast Cancer Surgery Video Competition organized by the Chinese
Medical Doctor Association. In recent years, his research has focused on neoadjuvant
therapy for breast cancer, the application of tumor reconstruction techniques in breast
surgery, the application of Al technology in tumor imaging diagnosis and patholog-
ical image recognition, and the application of robot-assisted techniques in tumor sur-
gery and operations. He serves as a committee member of the Endocrine Surgery
Group of the Oncology Branch of the Anhui Medical Association, the youth com-
mittee member of the Breast Disease Branch, the standing member and secretary-




general of the Endocrine Treatment Committee of the Anhui Anti-Cancer Associa-
tion, the standing member of the Thyroid Cancer Professional Committee, the mem-
ber of the Breast Cancer Professional Committee, the member of the Microinvasive
Medical Professional Committee of the Anhui Medical Doctor Association, the dep-
uty director and secretary of the Thyroid and Breast Surgery Branch of the Anhui
General Practitioners Association, the member of the Tumor Prevention and Control
Committee of the Anhui Preventive Medicine Association, and a member of the
Breast Cancer Expert Group for the treatment of major diseases in rural poor popu-
lations in Anhui Province. He has presided over three projects and published more
than ten related academic papers. He has been awarded the Anhui Province Scientific
and Technological Progress Award, the Anhui Medical Science and Technology
Award, and the First Prize for Scientific and Technological Progress in Bengbu City,
Anhui Province.

Dr. Nannan Lu is a female associate chief physician in the De-

partment of Oncology at the First Affiliated Hospital of the Uni-

> - versity of Science and Technology of China (USTC). She holds a

= doctoral degree in oncology and is a postdoctoral researcher at
USTC, with a visiting scholar experience at Mary Washington

Hospital in the United States. She is also the deputy director phy-

sician (part-time) of the Phase | Clinical Trial Center for Drugs. She serves as a mas-
ter's supervisor at USTC and Bengbu Medical College. Dr. Lu has been awarded
various provincial and ministerial talent projects and honors, such as the "Backbone
Talent" in the first Anhui Provincial Health and Health Talent Project, "Outstanding
Young Middle-aged Talent" and "Outstanding Doctor" at USTC First Affiliated Hos-
pital, "Best Contribution - Individual Award," and "Best Single Paper Award." She
is a core member of the Anhui Provincial Key Laboratory of "Precision Drug For-
mulation and Clinical Pharmacy." Currently, she is a member of the Breast Disease
Branch of the Anhui Provincial Medical Association, a young member of the Breast
Professional Committee of the Anhui Provincial Geriatrics Medical Association, and
a member of the Precision Drug Treatment Professional Committee of the Anhui
Provincial Pharmaceutical Association. Dr. Lu has led seven national and provincial-
level projects, including one National Natural Science Foundation project, one China
Postdoctoral Science Foundation project, and two Anhui Provincial Natural Science




Foundation projects. She has participated in five national and provincial-level pro-
jects. As the project leader, she has been responsible for 30 international and domes-
tic multi-center clinical trials as a Key Sub-Investigator and Sub-Investigator. Dr. Lu
has published over 20 professional academic papers in journals such as J. Control.
Release and ACS Appl. Mater. Interfaces, including six SCI articles with an Impact
Factor (IF) of over 5 as the first author or corresponding author (including five in
JCR Q1), with the highest IF being 11.5, and a cumulative IF of over 50. She serves
as a Guest Editor for SCI journals and has contributed to three academic monographs
in oncology. Dr. Lu is an expert in the evaluation of doctoral dissertations appointed
by the Ministry of Education. She is familiar with personalized diagnosis and treat-
ment pathways for common malignant tumors, especially individualized multi-path-
way chemotherapy, precise targeted/immunotherapy for malignant tumors, and has
long been committed to personalized targeted and immunotherapy for breast cancer.
Her basic research direction is the construction of tumor microenvironment-respon-

sive nanodrug delivery systems and the study of the mechanism of anti-tumor effects.

Lin Zhou is a male postdoctoral researcher at the School of Infor-

mation Science and Technology, University of Science and Tech-
nology of China (USTC). He graduated from USTC in 2023 with
a Ph.D. degree in Control Science and Engineering. His research

ﬁ

focuses on the application of bioinformatics and deep learning in
precision medicine. He has published over 10 professional aca-

demic papers.

Details of Session

With the rapid advancement of technology, especially in information technology,
artificial intelligence, and precision manufacturing, the medical field is undergoing
an unprecedented transformation towards intelligence, precision, and personaliza-
tion. In this context, autonomous medical robot systems have become an important
strategic pivot driving innovation and development in medical technology. They not
only solve many challenges faced by traditional medical services, such as shortages
of human resources, risks of operational errors, and high labor intensity but also
greatly expand the boundaries of medical services, enabling more refined and precise
medical services. This special topic focuses on autonomous medical robot systems,
deeply analyzing the key technologies they encompass and the significant research
achievements made in recent years. We will discuss in depth the application practices




and technical challenges of medical robots in various medical scenarios, including
precise operations in the operating room, personalized care in the ward, auxiliary
treatment in the rehabilitation process, and even automated services in the pharmacy.
At the same time, we will present in detail the advanced technical means and solu-
tions of autonomous medical robot systems in environmental perception, intelligent
decision-making, precise motion control, multimodal information fusion, and per-
sonalized interaction design. We hope to further inspire new ideas for the technolog-
ical development of autonomous medical robot systems, promote their wide applica-
tion and continuous optimization in various medical subfields, and lead the medical
industry into a higher level of intelligence, effectively improving the quality and ef-
ficiency of medical services for the benefit of the general public and society.

The special topic covers but is not limited to the following core research directions:

» Acrtificial intelligence technology for medical robots

* Precision navigation and manipulation technology for medical robots

* Multimodal information fusion technology for medical robots

* New sensing and driving technology for medical robots

* Human-machine interaction and collaboration technology for medical robots

* Autonomous design and development of medical devices




