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ME451: Control Systems

Dr. Jongeun Choi

Department of Mechanical Engineering

Michigan State University 

Lecture 1

Introduction
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Instructor

ÁClass Instructor: Dr. Jongeun Choi, 

ÁWebsite: http://www.egr.msu.edu/~jchoi/

ÁAssociate Professor at ME department, 

Á2459 Engineering Building, 

ÁEmail: jchoi@egr.msu.edu

ÁOffice Hours

Á2459 EB, MW 10:00-11:00am, Extra hours by 

appointment

ÁLaboratory Instructor: Dr. Jongeun Choi

http://www.egr.msu.edu/~jchoi/
mailto:jchoi@egr.msu.edu
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Course information

ÁLecture: 

ÁWhen: MWF: 11:30am-12:20pm 

ÁWhere: 008 Urban Plan & Land Arch Bldg

ÁClass and Laboratory website: 

http://www.egr.msu.edu/classes/me451/jchoi/2014/

Áhttp://www.egr.msu.edu/classes/me451/me451_labs/Fall_201

4/index.html

ÁRequired Textbook: 

ÁModern Control Systems, Richard C. Dorf and Robert H. 

Bishop, Prentice Hall, 12th edition, 2010, ISBN-10: 0-13-

602458-0

http://maps.msu.edu/interactive/index.php?location=UP
http://www.egr.msu.edu/classes/me451/jchoi/2014/
http://www.egr.msu.edu/classes/me451/me451_labs/Fall_2014/index.html
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Main components of the course

ÁLectures (about 40 lectures)

ÁMidterm1 (October 3rd, Friday, in class)

ÁMidterm2 

ÁFinal (Final exam period)

ÁLaboratory work

ÁGrading: 
ÁHomework (15%), Exam 1 (15%), Exam 2 (15%), 

Final Exam (comprehensive) (30%), Laboratory work 
(25%)

ÁHomework will be due in one week from the day it is 
assigned
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Tips to pass this course

ÁCome to the lectures as many times as you can.

ÁPrint out and bring lecture slides to the lecture.

ÁDo ñExercisesò given at the end of each lecture.

ÁRead the textbook and the slides.

ÁMake use of instructorôs office hours.

ÁIf you want to get a very good gradeé
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What is ñControlò?

ÁMake some object (called system, or plant) 

behave as we desire.

ÁImagine ñcontrolò around you!

ÁRoom temperature control

ÁCar/bicycle driving

ÁVoice volume control

ÁñControlò (move) the position of the pointer

ÁCruise control or speed control

ÁProcess control

Áetc.
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What is ñControl Systemsò?

ÁWhy do we need control systems?

ÁConvenient (room temperature control, laundry 

machine)

ÁDangerous (hot/cold places, space, bomb removal)

ÁImpossible for human (nanometer scale precision 

positioning, work inside the small space that human 

cannot enter)

ÁIt exists in nature. (human body temperature control)

ÁLower cost, high efficiency, etc.

ÁMany examples of control systems around us 
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Open-Loop Control

ÁOpen-loop Control System

ÁToaster, microwave oven, shooting a basketball

ÁCalibration is the key!

ÁCan be sensitive to disturbances

PlantController

(Actuator)

Signal Input input output



Fall 2008 9

Example: Toaster

ÁA toaster toasts bread, by setting timer.

ÁObjective: make bread golden browned and crisp.

ÁA toaster does not measure the color of bread during the 
toasting process.

ÁFor a fixed setting, in winter, the toast can be white and in 
summer, the toast can be black (Calibration!)

ÁA toaster would be more expensive with sensors to 
measure the color and actuators to adjust the timer based 
on the measured color.

Toaster
Setting of timer Toasted bread
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Example: Laundry machine

ÁA laundry machine washes clothes, by setting a 

program.

ÁA laundry machine does not measure how clean 

the clothes become.

ÁControl without measuring devices (sensors) are 

called open-loop control.

Machine
Program setting Washed clothes
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Closed-Loop (Feedback) Control

ÁCompare actual behavior with desired behavior

ÁMake corrections based on the error

ÁThe sensor and the actuator are key elements of 

a feedback loop

ÁDesign control algorithm

Plant

Sensor

Signal Input Error output

+
-

ActuatorController
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ÁAttempts to change the direction of the automobile.

ÁManual closed-loop (feedback) control.

ÁAlthough the controlled system is ñAutomobileò, the 
input and the output of the system can be 
different, depending on control objectives!

Ex: Automobile direction control

Auto

Steering 

wheel 

angle
Direction

Desired 

direction

Eye

HandBrain

Error


