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# X : As smart manufacturing continues to advance, opto-mechatronics—an interdisciplinary field that integrates
optics, precision mechanics, electronics and computer science—is becoming the core engine powering high-end
equipment, intelligent systems and cutting-edge scientific instrumentation. Its impact is already indispensable in
micro/nano manufacturing, aerospace and precision metrology. Yet the high-performance fusion of optical, mechanical
and electrical multi-physics domains still poses formidable challenges in system design, dynamic control, fault diagnosis,
integration accuracy and intelligence level.

This Special Session aims to spotlight cutting-edge advances and innovative applications in opto-mechatronics, and to
explore how multi-disciplinary crossover and cooperative optimization can break current technical bottlenecks and
enhance the sensing, actuation, control and execution capabilities of complex systems. We welcome manuscripts related
to theoretical research, technological breakthroughs, and typical engineering applications, and particularly encourage
submissions in the following thematic areas:

o Advanced optical system design and integration

o Precision mechanisms and novel actuation technologies

o Multi-physics modelling, simulation and co-optimization of opto-mechatronic systems
o Intelligent sensing and precision control algorithms for opto-mechatronic systems

o Intelligence and digital-twin technologies for opto-mechatronic systems

o Multi-disciplinary collaborative design methods and system architectures

o High-fidelity modelling and fault diagnosis of opto-mechatronic systems
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Professor Dapeng Tian is the Director of the Department of Basic Research at the National Key Laboratory of
Dynamic Optical Imaging and Measurement, Changchun Institute of Optics, Fine Mechanics and Physics (CIOMP),
Chinese Academy of Sciences (CAS), and also serves as the Deputy Director of the National Key Laboratory. He also
holds titles such as an IET Fellow, a National High-Level Young Talent, a provincial leading talent, and the chief
scientist of Class B Leading Special Projects of CAS. He has long been dedicated to cutting-edge interdisciplinary
research in dynamic optical imaging, with notable achievements in original theoretical breakthroughs and
technological applications in areas such as space-based optical imaging, multi-physics field characterization and
identification analysis, high-precision motion control, and anti-disturbance control.

Professor Dapeng Tian has made multiple breakthroughs in dynamic optical imaging, multi-physics field
simulation and optimization, and modeling and control of complex electromechanical systems. He has led over more
than 20 national, provincial and ministerial level projects, such as the Outstanding Youth Fund of the National Natural
Science Foundation of China, Class B Leading Special Projects of CAS, the National Key R&D Program for Young
Scientists. He proposed a feedforward structure for tracking differentiators and a sliding-mode-assisted disturbance
observation method, effectively improving the performance of motion control and achieving breakthroughs from
basic application research to key technologies. Additionally, he introduced a novel method for multi-physics field
simulation and optical design for dynamic optical imaging, addressing several critical technical challenges in high-
speed airborne optical imaging.
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Dr. Rui Xu is a professor at the State Key Laboratory of Dynamic Optical Imaging and Measurement, Changchun
Institute of Optics, Fine Mechanics and Physics (CIOMP), Chinese Academy of Sciences (CAS). He has been selected
into several talent programs, including the Excellence Support Program for High-Level Talents of CAS and the Youth
Talent Promotion Project of the China Association for Science and Technology. He is primarily engaged in innovative
research on the precision control of optical actuators, object-image motion compensation control theory, and related
application technologies. His work focuses on complex nonlinear modeling and control of active optical actuators, as
well as fine anti-disturbance and motion compensation control methods for optoelectronic systems.

Professor Rui Xu conducts in-depth research on complex anti-disturbance techniques, line-of-sight stabilization,
and image motion compensation in airborne optical imaging. By utilizing unit-level optical actuation devices such as
piezoelectric fast steering mirrors, piezoelectric micro-scanning platforms, and fast deformable mirrors, he has
developed several advanced control methods, including disturbance estimation and compensation, non-smooth
control, and bilateral force feedback control. He has led more than ten scientific research projects, including those
funded by the National Natural Science Foundation of China, the Key Deployment Project of Innovation of CAS, the
Class-B Leading Special Project of CAS, the Special Funding Project for Chinese Postdoctoral Researchers, and the
General Project of the Jilin Provincial Natural Science Foundation. These efforts have laid a technical foundation for
the development of a new generation of dynamic optical imaging systems.




