
Hindawi Publishing Corporation
Journal of Applied Mathematics
Volume 2012, Article ID 984296, 4 pages
doi:10.1155/2012/984296

Editorial
Mathematical Approaches in
Advanced Control Theories

Baocang Ding,1 Lihua Xie,2 Weihai Zhang,3 Xianxia Zhang,4
Qiang Ling,5 and Yugeng Xi6

1 Ministry of Education Key Lab For Intelligent Networks and Network Security (MOE KLINNS Lab),
Department of Automation, School of Electronic and Information Engineering,
Xi’an Jiaotong University, Xi’an 710049, China

2 School of Electronic and Electrical Engineering, BLK S2, Nanyang Technological University,
Nanyang Avenue, Singapore 639798

3 College of Information and Electrical Engineering, Shandong University of Science and Technology,
Qingdao 266590, China

4 Shanghai Key Laboratory of Power Station Automation Technology, School of Mechatronics Engineering
and Automation, Shanghai University, Shanghai 200072, China

5 Department of Automation, University of Science and Technology of China, Hefei 230026, China
6 Department of Automation, Shanghai Jiaotong University, Shanghai 200240, China

Correspondence should be addressed to Baocang Ding, baocang.ding@gmail.com

Received 20 September 2012; Accepted 20 September 2012

Copyright q 2012 Baocang Ding et al. This is an open access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

Advanced control theory fills a gap between the mathematical control theory and modern
control engineering practices. Conceptually, advanced control theories can include any the-
oretical problems related to the controller design. But in this issue it may include model
predictive control, sliding mode control, robust control, real-time optimization, and iden-
tification and estimation, which are not limited to controller design. Advanced control
technologies have become ubiquitous in various engineering applications (e.g., chemical pro-
cess control, robot control, air traffic control, vehicle control, multiagent control, networked
control). The development of mathematical methods is essential for the applications of
advanced control theories. Sometimes, it lacks effective methods to tackle the computational
issue (e.g., model predictive control of a fast process). Sometimes, a new application requires
a brand-new solver for applying the advanced control theory (e.g., a new production line far
exceeding the usual speed). The main focus of this special issue will be on the new research
ideas and results for the mathematical problems in advanced control theories.

A total number of 63 papers were submitted for this special issue. Out of the submitted
papers, 25 contributions have been included in this special issue. The 25 contributions
consider several closely related and interesting topics.


