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Proposal
Nowadays, modeling and control of nonlinear dynamic systems are very popular issues in industrial processes, biomedical engineering and mechatronics systems. Therefore, the organization of an invited session in order to gather the scholars and experts in this domain to exchange their fresh ideas will be very interesting. This invited session will focus the non-smooth and nonlinear modeling, control and applications of nonlinear dynamic systems. Up till now, we have invited five papers for this invited session. The titles and abstracts are as follows: 
Paper 1: 

The High Efficiency Digital Virtue Experimental Platform for Complex Mechatronics System Development

T. H. Yan,  J. Q. Han,   B. F. Ju,  X. S. Xu,   X. D. Chen
(China Jiliang University)
 

Abstract: High Efficiency CAD/CAE for the R&D of complex mechantronics system is one of the most important ways in modern time. However, there exists a lots of 3D CAD/CAE softwares for the general products design and simulation in the commercial market. But for the concrete high-performance build-up mechatronics systems, especially with extreme high requirements on the dynamics characteristics, there have a lot of repeatable works to be carried manually in product developing. Therefore, this paper focuses on the innovative design and development of a high efficiency digital virtue experimental platform (DVEP) on performance on system validation. Firstly, the parts or the subsystems can be assembled automatically. And then, all types of boundary conditions and connection elements, as well as load conditions are defined and included as the options in the build-up system. Lastly, all the kinds of simulating jobs can be defined serially. The DVEP can carry the simulating jobs even at the off time and generate the analytical reports marked with the corresponding conditions. Through the practice it can be seen that the DVEP had improved the products developing circle effectively. 
Paper 2: 

Control Strategy Design for AFM-based Nano-Manipulation Systems

Yudong Zhang, Yongchun Fang

(Nankai University, Tianjin, China, 300071)

Abstract: An atomic force microscope (AFM) has been utilized to implement various manipulation with nano-meter precision. Unfortunately, an AFM-based nano-manipulation system often meets the problem of low reliability and low efficiency, mainly due to the difficulty of positioning the AFM tip near the sample. In this study, a positioning control strategy is designed to accurately drive the probe to implement nano-manipulation tasks. Specifically, for an AFM pizeo-scanner, a novel control strategy consisting of the following three algorithms are proposed to alleviate positioning error caused by such factors as piezo-hysteresis, cross-coupling and other uncertainties: (a) an image-based hysteresis compensation algorithm, which first obtains the voltage-displacement relationship of the hysteresis for the AFM piezo-scanner by analyzing some collected images for a calibration grating, and then utilizes this relationship to compute suitable control inputs to compensate for the positioning error caused by hysteresis nonlinearity; (b) a landmark-based positioning algorithm addressing cross-coupling effect, which first indents the sample to make regular landmarks by a series of control voltages, based on which a polynomial curve fitting method is then utilized to calculate proper inputs so that cross-coupling effect can be compensated efficiently; (c) a local scannning-based compensator, which addresses the positioning error caused by thermal drift or other uncertainties within the nano-manipulation system successfully. Some experiment results are included to show that precise nano-positioning performance can be achieved by using the presented approach.
Paper 3: 

High precision adaptive control for XY-table driven by piezo-actuator

Xinkai Chen

Shibaura Institute of Technology, Japan

Abstract: This paper discusses the high precision adaptive control for XY-table driven by piezo-actuator. The parameters which are directly needed in the controller design are estimated. The proposed control law ensures the global stability of the controlled positioner, and the position error can be controlled to approach to zero asymptotically. Experimental results show the effectiveness of the proposed method. 

Paper 4:

Non-smooth Observer of Sandwich Systems with Dead Zone 

Zupeng Zhou1, Yonghong2,* Tan, and Yangqiu Xie1

(1. School of Electronic Engineering, Xidian University, Xi’an Shanxi 710071, China; 2. College of Information, Mechanical and Electrical Engineering, Shanghai Normal University, Shanghai 200234, China)

Abstract： In control engineering practice, many systems involved with dead zone can be described by so-called sandwich systems with dead zone.  In this paper, a novel non-smooth observer is proposed to handle the state estimation for the sandwich systems with dead zone. Based on the characteristic of the system, a non-smooth state-space function is constructed by the separation principle.  Then, a non-smooth observer is developed based on the state-space model. The observer can switch among the different operating zones automatically in terms of the change of operation conditions. The convergence theorem of the non-smooth observer and its proof are given respectively. After that, the simulation and experimental results are presented. The comparison between the proposed non-smooth scheme and the conventional method is illustrated. It is demonstrated that the proposed non-smooth approach has obtained much better track performance than the conventional one both in the simulation and experimental cases.

Paper 5: 

Signal Analysis and Nonsmooth Hysteresis Modeling of Meridian Systems

Yonghong Tan, Yanyan Gong, Ruili Dong and Hui Chen
( Shanghai Normal University)

Abstract: Meridian system is one of the very important issues for disease diagnosis and treatment in traditional Chinese medicine. Recently, people have found out that the meridian systems in human body are complex nonlinear and dynamic systems. This paper focuses on the analysis of signals measured form meridian systems. It finds out that the energy values on the meridian points are quite different from those on the non-meridian points. Moreover, the hysteretic phenomenon has been found in the meridian systems. In order to describe the hysteretic behavior of human meridian systems, the modeling procedure based on neural networks is presented. Then, the experimental results of the hysteresis modeling are illustrated.
