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We Want Great Things for You

In addition to full-time fasiynpleeeral adjunct faculty in
various aas ofpecialization.

Masters of Electrical Engineering

he Master oEngineering in Electrical Engineering
Tprog'am at Uniersity ofDetroit Mercy focuses onuy,

the student. aU'll et personal attention, in small
classes and resdaseminardrom faculty who place téatg
first. Our releant and practical resdaend close
connections with indugthelp create anating leaming
ernvironment that will guarantesuy success

Degrees

The Depaitment of Electrical and Computer Engineering
offers gaduate deges with specializations in computer
engineering, mieatronicsand signals and systerStudents
may elect to complete a MasterEfgineering, Master of
Engineering Managient, or Doctor oEngineering in
Electrical Engineering

Program Stengths

¥ Graduate Cep Rogram

Qualified indiiduals canhmose to wrk in industy on either
altenating semesters or during the summer seméstis

variety ofadwanced engineering opporities arevailable in
the SoutheastemMichigan region.

¥ Design and m@ject Oriented

Patticipate in esiting hand®n projects that integte theoy
and application.dF examplecurently students areovking
on the design and ddepment an intaationally competit
autonomousehicle to pdicipate in the Intexational Ground
Vehicle CompetitiomfvwIGVC.org. In the 2006 & 2007
competitionsour teams placedearall 3rd in the Grand
Award among 3460 teams

¥ Student Centered

Tale adantag of small class sizes and opyaities for one-
on-one contact with professolgost courses include
oppottunities to wrk in teams and aaivce the professional
and personal skills so vital to longteareer success in
industsy.
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Admission Requirements

The requirements for admission to Mastergamo@ the

ECE dgatment include the follding:

¥ An undergaduate eerall GRA of at least 3.00 or sagluate
GPA of 3.0 on a previously completed engineering or
sciencemgduate dege The undertaduate dege nust be
in electrical engineering or computer enginedfitige
degee is in a related field s computer sciengdysics
or another engineering field, additional unaddugte
electrical engineering courses will be required.

¥ A completed application farand fee;

¥ Official transcripts from all gent and previous colkg

¥ Three letters ofecommendation, and

¥ A letter ofintent describingoyr gaduate study interests

Although not required, GRE scores ag&came

Degree Requirements

The Master oEngineering in Electrical Engineering &
completed P either a thesis or a nthresis plan. Ae thesis
plan includes 24 credit hoursooiursewrk, six credit hours
of thesisand an oral presentationtbé thesis to the
depatmental thesis committee and the pulliiee nonthesis
plan consists 080 credits hours afoursewrk. A student's
plan of study nast consist ot least sewm courses with a 500
level designation. ufhemore the student's progm of
study nust consist ofio fever than six courses from the
Electrical and Computer Engineeringp®nent.

Concentation in Computer Engineering

The computer engineering specialization is eaprdgcused
on the design and ddepment ofembedded computer/
control and wireless srhaensor system3his focus
uniguely addresses the needfhi@BioElectricWireless
ComnunicationsMultimedia, Aerospace angt@motive
comnunities The progam seeks to pvale students with the
ability to design retine distributed microcontrolbased
systems Career opptunities in this area areebent.

Concentation in Signals and Sysms
The signals and systems specializatiomdpsoa b&ground
in digital signal and inegrocessing, and control systems

medanical devices" or "the intatjon of electronigscontrol
engineering and nf@mical engineeritig

The Faculty ofthe ECE dpattment, in close cooperation
with the Mehanical Engineeringpiatment has designed an
innovative world class Mémtronics progm that offers a
balance oElectrical, Softare and Melkanical content with a
focus on Embedded Systems Design. Careettapities

can be found in the AerospaBe&Medical, andutomotive
fields among many others

Required courses br each concemtation are as bllows:

Concentation in Computer Engineering (Maser®)
EE486/487 Microcontrollers and lab

EE 577/579Embedded Systems and lab

EE 580 Computer Arhitecture

(Other courses mde substituted with peission ofthe
advisor deending on prior pparation)

Concentation in Signals and Sysims (Maser®):

EE 588 Digital Signatétessing |

EE 558 Adanced Electronics

EE 576 Digital Control

(Other courses mde substituted with peission ofthe
advisor deending on prior

preparation)

Concentation in Mechatronics (Master®):
EE486/487 Micropcontrollers and lab

E 552 Sensors and Actuators

E 579 Medatronics Modeling

Remaining Courses selead (with advisors approval)
from EE, ME/E, and CSC Courses

A patrtial list of commonly acceped Courses:

EE486/487: Microcontrollers and lab (for students without
prior microcontroller instiction)

EE 552 Ral Time Control Systems

EE 564/565 Hardare Description Languesyb VHDL

EE 568/569 Computer Netwks and Lab

EE 586 Adanced Microprocessors

The adent of highspeed specialized digital signal processorgg 577/579 Embedded Systems and lab

and FPGA integated circuits has sped rapid deslopment
in this area (witness cellular phpsefivare radigsCD and
DVD players and HDTV systems)h& subsequent demand
for specialists in this field has createdliext career
oppottunities Students completing this mam will hae

both the theoretical bdeggound and practical experience to
design and delop quality products in this metrk

Concentation in Mechatronics

Medatronics Engineering is a maddiscipline that
transcends the boundaries leefwEmbedded Systems
Medanical, Electrical, and Computer Engineering
Medatronics Engineering is commonly defined las "T
discipline that focuses on the design and contedéofio-

EE 580 Computer Ahitecture

EE 588 Digital Signatétessing |

EE 590 Digital Signatétessing Il

EE592 Digital ImagyRocessing

EE 562 Randomafiables and RandonmoPesses
EE 574 Rtten Recognition

EE554 Rizzy Systemsh€ory & Applications

E 579 Mebatronics Modeling

E 552 Sensors and Actuators

EE 557 \éhicular!!'ElectricalbRer!!Systems

E 596 Adanced ®pics in Engineering

EE 594 Adanced ®pics in Electrical Engineering
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EE 558 Adanced Electronics

EE 466 Electromagnetics Il

EE 470 Controls Il

EE 474 Commnications I

EE 490 Radiation and Antennas

EE 560 CAD in Integated Circuits

EE 584 Electromagnetic Compatibility

EE 594 Adanced ®pics in Electrical Engineering

CSC 542 Atomata heowy
CSC 547 Systemsframming
CSC 548 Aifficial Intelliggnce

Electrical and Computer Engineering
Courses br Advanced Undergaduates and Graduad
Students

EE 466
Electromagnetics |l
(Prerequisite: EE 366.)
Maxwvell's equations constititirelationsbounday condition.
Poynting theorem.|Bne vaves wave polarization, phase and
group \elocitiesReflection, refraction and atteation of
plane wves in arious media.r&nsmission linggaveguides
and resonatorg\ntennas and radiationaxy propagtion and
radar equation.

3cr

EE 470

Control Sysems I
(Prerequisite: E 322.)
Advanced study afoot locus analysigequency response
analysisDesign and compensatiorhteiquesDescribing-
function analysis afonlinear control systen@ontrol system
analysis and design using stpéee methods

3cr

EE 474

Communication Theory Il
(Prerequisite: EE 374.)
Digital comminication, probability and randoariables
mathematical peesentation ohoise effect ofnoise upon
system perfonance pulse amplitude modulationyltiple
pulse detection dfignalsdetection okignals in colored
Gaussian noisestimation okignal parameters

3cr

EE 486

Microcontrollers

(Prerequisite: EE 364.)

Microprocessor and Microcontrolleoletion, MSI
componentsMicrocontrollebased based system design.
Microprocessor and microcontrolleragation and
arditecture assembly lang@ainterupts memoy and
peripheral interfacing, A/D and D/A systems

3a.

EE 487
Microcontroller Laboratory
(Corequisite: EE 486.)

lcr

Familiarity with microprocessor/microcontrollerelepment
and training systems: memdiO, CRJ. Assembly languag
Hardware and softare experimentMicrocontroller design
projects imolving design, prototyping and coustion.

Graduat Courses Open ¢ Graduat Stidents Only

EE 510

Network Security 3cr
This course explores thend of network securitylt presents
all of the practical principlemethods and tenolog/
necessgrto constuct an effecte network defense in gé¢h.
Upon leaing this course students will be able ¢ogr esry
common fom of professional infision detection and
response including pen testing, ndtvattak/defense and
host and netark based IDS and policy enforcement. Students
will do handsen work in thelabwith all commonelementsf
network hardvare and softare

EE 520

Autonomous Mobility Robotics

Prerequisites: Engineering@amming, calculus and
differential equationprobabilityand linear addpra/matrix
algebra.

Autonomous Mobility ébotics is conceed with the thegr
and applications associated with theldpment ofmobile
robots that possess sensors and local ienedigufficient to
operate indeendently in constrainedveonmentsTopics are
selected from the four sabeas opercetion, localization,
cognition, and motion control.

3cr

EE 552

Real Time Control Sysems 3cr
Fundamentals afealtime control systems sifation: plant
modeling, controller design riade sinulation analysis using
MATLAB/SIMULINK, and Hardvarein-the{oop (HIL)
systems and applications

EE 554

Fuzzy Sysem Theory & Applications 3cr

A study ofthe fundamental corqus of fuzzy set thegrand
its engineering applicatior®pics include fuzzy sets and
relationsoperations on fuzzy sefiszzy ules and inference
systemsdefuzzification methodselected applications in the
area ofcontrols ima@ processing, etc

EE 558

Advanced Electonics
(Prerequisite: EE 358)
The special topics on 1) Design and Applications with
operational amplifiers: linear and hoear opamp circuits
actie filters DA/AD converters signal gnerators and
switdiing capacitor®) paver electronics: ac swiitcg
controllersinverteres choppersac/dc motor speed control
circuits

3cr
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EE 560

Computer-Aided Design of Integrated Circuits
(Prerequisite: Senior standing

Introduction to the basic electrical préjesrand the
technology of fabrication ofMOS deviceg\utomatic lgout
generation, routing and designudation with CAD tools
using digital logic circuit examplesse study

3cr

EE 562

Random \ariables and Random Pocesses
Probability random ariablesdistribution and density
functions functions ofrandom wariablesjoint distributions
and density functionRandom processesitoeorrelation and
crosseorrelation, linear system response

3cr

EE 564

VHDL (Hard ware Descripion Languages) 3cr
Design methodolggusing hardare progamming languag
specifically VHDL. Design gitation and synthesis digital
circuits with a focus orPSA ASIC implementation.

EE565

VHDL: Hard ware Descripion Languages Laboratory
lct

(Corequisite EE564)

Focus on VHDL for synthesis of?GA and FBSOC devices

Altera and/or Xilinx device description. Haadsvprojects

utilizing PGA deelopment boards and/or staatbne

system implementations

EE 568

Computer Networks 3cr
Introduction to computer netwks including LANMAN,
WAN, CAN, OSI| and TCRP layering protocolsTCRHIP
intemetworking and their applications will beered.
Sinulation tools siicas Opnet will be used taiate
different netwrk designsartitecturesand topologies

EE 574

Pattern Recagnition 3cr
(Prerequisites: Linear eliga, Pobability and Statistics)
Representation opattens as nalti-dimensional feature
vectors Bayesian decision thgoParameter estimation and
supevised learing Feature selection. Ngrarametric
techniquesLinear discriminant functiondnsupevised
leaning and clustering

EE 576

Direct Digit al Control 3cr
Basic thegr of sampling and quantizingransfom analysis
System eor analysjsmodeling and optimal designdigcrete
data systemy lperfoming indicesStability ofdiscrete data
systems and design compensation.

EE577
Embedded Syséms
(Corequisite EE579)

3cr

Design ofembedded systems (hamev& software);

adwanced topics include belmal/subsumption

progamming, naltitasking, redime systemsind

progamming the 68HS12 ih, C and assembly

languags An operended embedded system design project
whid requires consideration atenatives economic and
aesthetic constraintnd detailed system description is
compulsoy.

EE579

(Corequisite EE577)
Embedded SystmsLaboratory
Students will perfar adwanced interfacing and dpment

in the lab They are taught a system design methagdolog
based on toglown principles A semester design/

constuction project prades the students with arcelient
oppottunity to deelop strengths in embedded system design,
constuction, testing, and ddgpment.

lcr

EE 580

Computer Architecture

(Prerequisite: Senior standing

The design o€omputational systems and circuits
Investigition of altenatie stuctures for computers

3cr

EE 584

Electromagnetic Compatibilit y
(Prerequisite: EE 486.)

EMC requirements for electronic system. Signal spectra.
Radiated emissions and spsbgity Conducted emissions
and susqaibility. Cross talk. Shieldiriglectrostatic dibarge
Noise in electronic devic&ystem design for EMC

3cr

EE 588

Digit al Signal Pocessing |
(Prerequisite: EE 374.)
Introduction to discretme signals and systefurier
transfoms of discretdime signalztransfoms Digital
filters Implemertation using digital signal processors

3cr

EE 590

Digit al Signal Pocessing Il
(Prerequisite: EE 588.)
Multidimensional signal processBignal estimation, noise
reduction, imagrestoration and enhancement and patter
recognition. DSkhip arditecture algrithms and
progamminglIR and R filter design. Decenlution.

3cr

EE 592

Image Processing 3ecr
Basic congas and teduiques ofdigital imag processing
Sampling and quantization. lma@nsfoms; imag
enhancement, restoration and codd&gign, implementation
and testing oflgrithms and congés through class projects
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EE 594

Advanced Topics in Electrical Engineering 3cr
The special topics $uas Rrallel and Distributeddtessing,
Ad Hoc Netvorking will be offered under this couraeber
EE 586 Adwanced Microprocessos 3cr
(Prerequisite: EE 486)

Treatment ofthe arbitecture and oapization ofL6bit and
32bit microprocessors and microcomputeesign of
microcomputers whidnclude dynamic menypcatie
memoriesinterfacing, coprocessalsect memafr access
(DMA), serial and parallel processors

EE 569

Computer Networking Lab lct
The Netvorking laboratgor (NL) will pravide students with
handsen design, setuponfigureand managnetvork
devices and their applicatidmsaddition, the NL will prade
reseateers and educators with a controlledrenment to
validate and eluate their reselr@ducation, and training
progams This lab will educate undexduate andrgduate
students about the fundamental design, anapesiation,
control and manament ofnetworked system$udents will
be able to build and silate CAN netarks using Canoe
The NL will enable students to better understandeind g
handsen experiences

EE 557
Vehicular!!'Electical!'Power!!Sysems
(Prerequisite: EE 358)

The course will eer items lik: (a) fundamentals péwer
electronics(b) electrical mhaines (bridf), (c) automaote
power systemgd) electridybrid ehiclesand!fuel cell based
vehicles(e) modeling thaiques for automaet electric and
hybrid \ehicles(f) automotie motor dies for ehicular
applications(g) nulticorverter \ehicular dynamics and
control.

3cr

EE594

Electronics Manufacturing 3cr
This course prades the student with a broad foundation in
electronics marfacturingMainstream thaologies included
silicon semiconductor an&# circuit board mafacturing,
electronics p&aging, automated assembly and solder
processes are examined in detail. Circuit board design

methodolog with a focus on design for cost optimization is

stressed throughout. Electronicskpging, interconnection
and themal managment are westigted. Designerification,
and maaofacturing handff conclude the course

E552: Sens@ & Actuators 3cr
Study offundamental transduction rhanisms otommon
sensors and actuat@riciples ofdata acquisition. Use of

If you have ary quesion regarding the applicaion
process b ary of the Electical Engineering Graduat
programs atUDM, please confct:

Chair, Electrical and Computr Engineering
Mark Raulik, B.D.

330 Engineering, (313) ®&65
ece_hair@udmercgdu

or

Steen Coddington,
graduate admissions counse®t3) 993592

coddinsm@udmeregdu

Career Oppottunities

With a gaduate dege in electrical and computer engineering,

you can hoose from aariety ofcareer oppaounities in suc
fields as aerospabtéomedical, teleconumications
automotve, computer design and applicatioasional
securityand business to name a fé&tany ofour gaduates
enter the profession, oo gn to doctoral pragms (at $wols
sud as MIT Duke, UofM, and Notre Dame) or pursue
adwanced deages in &, dentisty, medicingor businesgor
careers as patenwigers biomedical engineguniversity
professorsand cgoorate entiggreneurs

Alumni Network

Our alumni preide a pwerful netwrk of indviduals who
suppot and help our pragm gaduates upon diexgg
completion. Our alumni egjtremendous success améne
500 companiegovemment agnciesand entrgreneurial
endegors Alumni sere in leadership positions inksuc
companies as

¥Sirius Satellite Radio

¥Rgtheon

¥Boeing Satellite Systems

¥Nvidia Cqgporation

¥Kodak

¥Erim Intenational

¥Podkwell Automation

¥Lokheed Main Corporation

¥Medtronics

¥TARDEC / Army Tank Automotve Command
¥Detroit Edison

¥Magmaox

¥Ford Motor Company

¥General Dynamics Land Systems

¥General Motors Quoration

¥Chysler

among many others

For More Infomation please visit our pragweb site at

software tools for data interaction with sensors and actuatoratip://eng-sci.udmercgdu/eengg raduate_pragm.html

Introduction to micro electnmedanical systems (MEMs). A

key component ofhis course will be laboratanercises
involving sensors and actuators
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