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Az PEE ¢ The class is divided into the following parts.

Part 0. Introduction

= In this introduction, we will contemplate on what design requirements we should impose on
practical controls.

m  The class is designed for general mechanical engineering students; selection of control subjects
for the class will be based on their usefulness to the general ME students; those with interest
towards only control oriented students will be skipped and introduced at the later class,
Automatic Control (I1).

Part I. Transfer Functions of Physical Systems

m  Laplace Transform Review

m  Transfer Function

Part Il. State Equations for Physical systems

m  General State-Space Representation

m  Conversion between State Space and Transfer Function

m  Linearization

Part I11. Transient Response

Poles, Zeros, and System Response

First-Order System

Second-Order System

System Response with zeros and poles

Laplace Transform Solution of State Equations

Part IV. Transient Response Stability

m  Routh-Hurwitz Criterion

m  Stability in State Space

Part V. Forced Response Errors

m  Steady-State Error for Unity Feedback Systems

m  Static Error Constants and System Type

=  Sensitivity

Part V1. A Graphical Tool

= Root Locus

m  Transient Response Design via Gain Adjustment.

m  Pole Sensitivity

Pk

The students are expected to learn how to analyze and predict the dynamic behavior, i.e., the response,
of an LTI system. The analysis will be conducted in both time- and frequency-domains.




e e Norman S. Nise, Control Systems Engineering, 8th ed., John Wiley & Sons, Inc.
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Introduction |e The control systems 1 B1, B2, B3, B5, B6
Transfer _
Functiqns of |e Laplace Transf.orm Review 3 B1 B2, B3, B5. B6
Physical |e Transfer Function
Systems
e Equilibrium of a Particle
Equilibrium |e Equilibrium of a Rigid 8 B1, B2, B3, B5, B6
Body
e General State-Space
State Representation
Equatio_ns for |¢ Conversion between State 8 B1 B2, B3, B5, B6
Physical Space and Transfer
systems Function
e Linearization
Transient |® Rout_h_-HL_eritz Criterion 17 B1 B2, B3, B5. B6
Response |e Stability in State Space




e Steady-State Error for Unity

Forced Feedback Systems
Response |e Static Error Constants and 8 B1, B2, B3, B5, B6
Errors System Type
e Sensitivity
e Root Locus
A Graphical | Transient Response Design 9 B1 B2, B3, BS, B6

Tool via Gain Adjustment.

e Pole Sensitivity
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1 Class introduction
2 Laplace Transform Review
3 Transfer Function
4 General State-Space Representation
5 Conversion between State Space and Transfer Function
6 Linearization
7 Poles, Zeros, and System Response
8 First-Order and Second-Order System
9 System Response with zeros and poles




Midterm Exam

10

11 Laplace Transform Solution of State Equations

12 Routh-Hurwitz Criterion

13 Stability in State Space

14 Steady-State Error for Unity Feedback Systems

15 Static Error Constants and System Type

16 Root Locus

17 Transient Response Design via Gain Adjustment.
18 Final Exam

H {5 : The schedule may be subject to change.




