Literature suggestions for the direction of automatic systems within the master program in electrotechnics, University of Kalmar.
Anders Hultgren and Matz Lenells, University of Kalmar, Tuesday, 14 September 2004.

Period: late autumn
Course I    Analytical mechanics FYS205
Main reference:
J. B. Marion

S. T. Thornton
Classical Dynamics of particles and systems

Harcourt College Publisher, 1995.
5th ed
A classical reference is:

Herbert Goldstein
Classical Mechanics
Addison Wesly, 1980.

2nd ed.

ISBN 0-2201-02918-9
Course II   Automatic Control advanced course 5p, DTT411/ETK511
Main reference, one of the following:

Gene F. Franklin, Stanford University
J. David Powell, Stanford University
Michael L. Workman, IBM Corporation
Digital Control of Dynamic Systems, 3/E

ISBN: 0-201-82054-4
Publisher: Prentice Hall
Copyright: 1998
Format: Cloth; 850 pp
Published: 12/29/1997


Description 

This well-respected, market-leading text discusses the use of digital computers in the real-time control of dynamic systems. The emphasis is on the design of digital controls that achieve good dynamic response and small errors while using signals that are sampled in time and quantized in amplitude. Both classical and modern control methods are described and applied to illustrative examples. The strengths and limitations of each method are explored to help the reader develop solid designs with the least effort. Two new chapters have been added to the third edition offering a review of feedback control systems and an overview of digital control systems. Updated to be fully compatible with MATLAB versions 4 and 5, the text thoroughly integrates MATLAB statements and problems to offer readers a complete design picture. The new edition contains up-to-date material on state-space design and twice as many end- of-chapter problems to give students more opportunities to practice the material.
or for Swedish students:

Bengt Schmidtbauer, Chalmers Tekniska Högskola
Modellbaserade reglersystem

ISBN: 91-44-00786-8
Publisher: Studentlitteratur
Copyright: 1999
Published: 1999

Denna bok behandlar moderna reglermetoder i nära anslutning till tillämpningsexempel och datorverktyg för praktisk realisering. Uppställandet av matematiska modeller, i första hand tillståndsmodeller, för reglerobjektet och dess omgivning är utgångspunkten för en effektiv hantering av reglerproblematiken. Förutom huvudtemat reglerteknisk analys- och designmetodik behandlas även instrumentering (sensor- och aktuatorfunktioner) och simulering (verifikation av dynamiska modeller och resulterande återkopplad systemfunktion).

Materialet utgår från viss förtrogenhet med reglertekniska begrepp och metoder från en reglerteknisk grundkurs. Tillståndsmetodiken tas dock upp från grunden (vid förkunskaper härvidlag kan en repetition ändå vara nyttig). Någon bakgrund i den linjära algebrans grunder (vektor- och matrisräkning) förutsättes. Estimeringsavsnitten inleds med en kort repetition av grundläggande element ur sannolikhetsläran.

Tidskontinuerliga och tidsdiskreta varianter av teorin behandlas parallellt, med betoning på att de ofta är praktiskt taget identiska. Framställningen är inriktad på förståelse av den i praktiken dominerande konfigurationen med tidskontinuerligt reglerobjekt och tidsdiskret (digitalt) reglersystem.

Färdighetsmomenten betonas genom en ingående behandling av aktuella datorbaserade ingenjörsverktyg, från ett enkelt tillståndsinriktat simuleringsverktyg (Anasim) som fritt kan utnyttjas, till de kommersiella verktygen Matlab, Control System Toolbox, Simulink och därtill kopplade möjligheter till analys, design och verifikation.


More references:

Franklin et al has written a book covering basic automatic control. The book covers the first part of our course.

Gene F. Franklin, Stanford University
J. David Powell, Stanford University
Abbas Emami-Naeini Integrated Systems Inc.
Feedback control of dynamic systems
ISBN: 0-201-52747-2
Publisher: Addison-Wesley
Copyright: 1994


Books that cover our course fully:
Karl Johan Astrom 
Bjorn Wittenmark, Lund Institute of Technology
Computer-Controlled Systems: Theory and Design, 3/E

ISBN: 0-13-314899-8
Publisher: Prentice Hall
Copyright: 1997
Format: Cloth; 555 pp
Published: 11/20/1996

Description 

For engineering courses in computer-controlled systems or digital control in electrical and mechanical engineering. 

This text provides a balanced survey of theory and practical aspects of computer-controlled systems. Design methods are given substantial coverage. 
Ken. Dutton, Sheffield Hallam University
Steve Thompson, Queen’s University of Belfast
Bill Barraclough, Sheffield Hallam University
The Art of Control engineering
ISBN: 0-201-17545-2
Publisher: Addison-Wesley
Copyright: 1997
Format: Cloth; 814 pp
Published: 1997
Brief Description
This text adopts a layered approach to the study of control systems, in which the first few chapters are suitable for use in introductory courses. The material then progresses to such advanced topics as optimal control, robustness, Kalman filtering and multivariable systems.
Synopsis
This text adopts a layered approach to the study of control systems, in which the first few chapters are suitable for use in introductory courses. The material then progresses to such advanced topics as optimal control, robustness, Kalman filtering, multivariable systems and nonlinear systems. Major topics, such as system stability, are revisted throughout the text, giving a steady progression of increasing depth. Since the text emphasizes the interrelation of methods and techniques, it is suitable for introductory postgraduate study. Worked examples throughout help explain practical issues and MATLAB examples are also used throughout.
Table of Contents
*Introduction to control system modelling *System response, stability and performance *Single-input single-output design *State-space and digital control *'On-off' control and practical control devices *'True' digital controllers *System identification and modelling *Observers and state estimation *Multivariable systems in the frequency domain *Adaptive and self-tuning control *Optimal control *Nonlinear systems
Torkel Glad, , Linköping Institute of Technology 

Lennart Ljung, , Linköping Institute of Technology
Control Theory - Multivariable and Nonlinear Methods 

Taylor & Francis, 2000

ISBN: 0748408770

Description

This is a textbook designed for an advanced course in control theory. Currently most textbooks on the subject either looks at "multivariate" systems or "non-linear" sytstems. However, Control Theory is the only textbook available that covers both. It explains current developments in these two types of control techniques, and looks at tools for computer-aided design, for example Matlab and its toolboxes. To make full use of computer design tools, a good understanding of their theoretical basis is necessary, and to enable this, the book presents relevant mathematics clearly and simply. The practical limits of control systems are explored, and the relevance of these to control design are discussed. Control Theory is an ideal textbook for final-year undergraduate and postgraduate courses, and the student will be helped by a series of exercises at the end of each chapter. Professional engineers will also welcome it as a core reference. 
Contents:
Preface. Introduction. 1. Representation of linear systems 2. Properties of linear systems 3. Sampled data systems 4. Disturbance models 5. The closed loop system 6. Limitations and conflicts 7. Controller structures and design 8. Minimization of quadratic criteria 9. Shaping the loop again 10. Descriptions of nonlinear systems 11. Stability of nonlinear systems 12. Qualitative beviour. Phase Plane 13. Oscillations and describing functions 14. Controller synthesis for nonlinear systems 15. Model predictive control : MPC, GPC, and DMM 16. To compensate exactly for nonlinearities 17. Optimal control 18. Conclusion. Literature. Index. Index of examples.

Period: early spring
Course III     Modelling of industrial system 5p, DTT600

Main reference:
Torkel Glad, Linköping Institute of Technology 

Lennart Ljung, Linköping Institute of Technology
Modelling of Dynamic Systems

Prentice Hall Information and system sciences series, 1994.
ISBN:0-13-597097-0

More references:

Romeo Ortega
Antonio Loria

Per Johan Nicklasson

Hebertt Sira-Ramirez
Passivity-based Control of Euler-Lagrange Systems
Springer 1998.

ISBN 1852330163
Francois Cellier
Continuous System Modeling
Springer-Verlag, 1991.

ISBN 0-387-97502-0

 Charles M. Close, Rensselaer Polytechnic Institute
 Dean K. Frederick, Unified Technologies, Inc.
 Jonathan C. Newell, Rensselaer Polytechnic Institute

Modeling and Analysis of Dynamic Systems, Third Edition
 ISBN: 0-471-39442-4
 Wiley ©2002
http://he-cda.wiley.com/WileyCDA/HigherEdTitle/productCd-0471394424.html
Description

The third edition of Modeling and Anaysis of Dynamic Systems continues to present students with the methodology applicable to the modeling and analysis of a variety of dynamic systems, regardless of their physical origin. It includes detailed modeling of mechanical, electrical, electro-mechanical, thermal, and fluid systems.

Models are developed in the form of state-variable equations, input-output differential equations, transfer functions, and block diagrams. The Laplace transform is used for analytical solutions. Computer solutions are based on MATLAB and Simulink. Examples include both linear and nonlinear systems. An introduction is given to the modeling and design tools for feedback control systems.

The text offers considerable flexibility in the selection of material for a specific course. Students majoring in many different engineering disciplines have used the text. Such courses are frequently followed by control-system design courses in the various disciplines.

Course VI    Linear Algebra B

Main reference:

Gilbert Strang

Linear Algebra and its Applications
Harcourt Brace Jovanovich, 1986

3th ed

ISBN 0-15-551005-3
Period: late spring

Course IV     Robot dynamics and control 5p, XXT600

Main reference:
Mark Spong
M. Vidyasagar,
Robot dynamics and control
Wiley, 1989.

ISBN 0-471-61243-X
More references:

Richard M Murray, California Institute of Technology
Zexiang Li, Hong Kong University of Science and Technology
S. Shankar Sastry, University of California, Berkeley
A Mathematical Introduction to Robotic Manipulation Wiley

CRC Press
ISBN: 0849379814
Course V     Passivity-based control- Project course Electrotechnics 5p, XXT600

Main reference:
Isabelle Fantoni
Rogelio Lozano,
Non-linear Control for Underactuated Mechanical Systems
Springer, 2002.

ISBN 1852334231
More references:
Arjan van der Schaft,
L2-Gain and Passivity Techniques in Nonlinear Control
Springer, 2000.

ISBN 1852330732
