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Course Description

This course is a specialized course for doctoral students in materials processing engineering
and other similar subjects.

The task of this course is to guide students to master the analysis of the dynamic
characteristics of the control system for complex processes (objects) in the process of
material processing, to establish mathematical or knowledge models, as well as classical and
modern control theory methods, and intelligent control methods.

For students in the future in their dissertation topics and materials processing
in the model ing and control of the process of modeling and control work to lay
an automated and intelligent theoretical methods and technical basis.
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Instruct
Week Content Hours Format or
Introduction: Complexity of Material Processing Process and Class Chen
1 Present Situation of Modeling and Control of Control System 2 lectures Shanben
5 Transfer function modeling method and its application in Class Chen
material processing 2 lectures Shanben
System Identification Modeling Method and Its Application Class Chen
3 in Material Processing 2 lectures Shanben
Fuzzy Logic Modeling Method and Its Application in Class Chen
4 Material Processing 2 lectures Shanben
Modeling Method of Neural Network and Its Application in Class Chen
o Material Processing 2 lectures Shanben
6 Computer Experiment 1: Matlab Toolbox-- Neural Network ) . Assi
Modeling experiments ssistant
Rough Set Knowledge Modeling Method and Its Application Class Chen
*HF RN ! in Material Processing 2 lectures Shanben
(English) g Conventional control method and its application in material 5 Class Chen
Syllabus processing lectures Shanben
9 Computer Experiment 2: Matlab Toolbox -- Basic PID ) . Assi
Controller Simulation experiments ssistant
Adaptive Control and Prediction Control and Its Application Class Chen
10 in Material Processing 2 lectures Shanben
Atrtificial Neural Network Control Method and Its Class Chen
11 VRS . . 2
Application in Material Processing lectures Shanben
19 Fuzzy Control Method and Its Application in Material 5 Class Chen
Processing lectures Shanben
13 Computer Experiment 3: Matlab Toolbox -- Fuzzy Controller ) . Assi
Design Simulation experiments ssistant
” Intelligent Control Method and Its Application in Material 5 Class Chen
Processing lectures Shanben
Course PPT oral report Class Chen
15 2
lectures Shanben
16 Course Review Report Written 5 Class Chen
lectures Shanben
SRR RBEER TR %R AT 50 7)
(0 Matlab 4572 L5 (30%) +H A& (30%) + FRhMEZEK (40%)
Requirements
#RFRFELSR Matlab programming experiment (30%) + oral report (30%) + written review
(English) report (40%)
Requirements
[1]. S. B. Chen (k& A&) , I Wu, * Intelligentized Technology for Arc Welding Dynamic Process,”
Springer, LNEE 29, 2009 (% %)
*PRIE TR [2]. &FRE, WIFALEES, AR kAL, 2000.
(F30) [3]. RFAE, “ARIZHPCEIAFH R R, A5 EmAE, 1985
Resources [4]. L5, “Bibhliod b ma 5 g A™s Tk B, 1990,
[5]. .F-FLF, “ATAPER%&--HRA ., 2458 72838 F Emi, 1991,
[6]. &uiEEF, «“dARmaF e KF Bk, 1993,
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[7]. AF4%H, AIWHZR%GALE R, B A4 K 52 kAL, 1993,

[8]. FAE, 5% HMEsE AL AT T n . BT d i, 1993,

[9]. A E, TEFHRZL, MR EE i, 1980

[10]. ZAk. BRERSF, “FRUFEHR, BT Hikd, 2000,

[11]. 5%, FRisdEie, Bk HRit

[12]. TR &k, WAEE, “FRAFENLEBARR”, PRI LA, 2006.1.

[13]. # &AM E A shL, Hubk Tk Rait, 1985

[14]. %342 g Hhi=H & 4R80T, PR Tk &4k, 1985

[15]. Chen S B, Lv N. “Research evolution on intelligentized technologies for arc welding process,”.Journal

of manufacturing processes, (Invited paper), vol..16 (2014) 109-122

[16]. S. B. Chen, “On Intelligentized Welding Manufacturing”, Keynote Speaking at 2014 International
Conference on Robotic Welding, Intelligence and Automation (RWIA’2014) Dec. 24-27, 2014,
Shanghai, P. R. China, The Advances in Intelligent Systems and Computing, Springer Verlag,Vol. 363,
pp3-34, 2015.
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(English)
Resources

[1]. S.B.Chen( Chen Shanben), J.Wu,"Intelligentized Technology for Arc Welding Dynamic Process,"
Springer,LNEE 29,2009( monograph)

[2]. Pan Jiluan, Arc Welding Process Control, Mechanical Industry Press ,2000.

[3]. The Application of Modern Control Theory in Engineering, Science Press ,1985.

[4]. Li Shiyong, Theory and Application of Fuzzy Control and Intelligent Control, Harbin University of
Technology Press ,1990.

[5]. Yan, E. et al. Artificial Neural Network -- Model, Analysis and Application. Anhui Education Press ,1991.
[6]. Jin Yihui et al., Process Control, Tsinghua University Press ,1993.

[7]. Hu Shouren et al. Artificial Neural Network and its Application, University of Defense Science and
Technology Press ,1993.

[8]. Li friendly, Li Jun. fuzzy control theory and its application in process control. : Defense Industry

Press ,1993.

[9]. Tu Zhiying, Process Control System, Mechanical Industry Press ,1980

[10]. Wu Lin, Chen Shanben, et al. Intelligent Welding Technology, Defense Industry Press ,2000.

[11]. Li Renhou et al. Intelligent Control Theory, Xi'an Jiaotong University Press

[12]. Chen Shanben, Lin Tao et al. Intelligent Welding Robot Technology, Machinery Industry Press ,2006.1.
[13]. Mechanization and Automation of Heat Treatment, Mechanical Industry Press ,1985

[14]. Design of Automatic Control System for Casting Process, Mechanical Industry Press ,1985

[15]. Chen S B,Lv N."Research evolution on intelligentized technologies for arc welding process,". Journal of
manufacturing processes,(Invited paper), vol .16(2014)109-122

[16]. S.B.Chen,"On Intelligentized Welding Manufacturing",Keynote Speaking at 2014International
Conference on Robotic Welding,Intelligence and Automation (RWIA'2014) Dec.24-27,2014, Shanghai,
P.R.China, The Advances in Intelligent Systems and Computing,Springer Verlag,Vol.363,pp3-34,2015..

#IE
Note

3/3 2020.04




