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Electrical Engineering 

 

Course: ####: Smart Grid Intelligent Electronic Devices, Sensors & Design 

Fall 2012 

 

Instructor: Dr. Arif Islam;  

Office:  

Office Hours:  

 

TA : TBA 

 

Class Timing: TBA 

 

Office Hours: TBA 

________________________________________________________________________________________________ 

Pre-requisite: Course on Circuits 

 

Target Audience: Undergraduate & Graduate Students 

……………………………………………………………………………………………………………………………. 

A. Objective 

 

• To introduce students to modern days ‘Smart Sensors’ and ‘Intelligent 

Electronic Devices’ for Smart Grid 

• To introduce students to the principles and concepts employed in 

design of industrial electronic instruments & sensors 

• To teach the students “how to learn” to keep abreast of new 

developments in industry standards and practices through current 

literature 

• To develop skills in students so that they are better equipped in the 

design of electronic circuits systems through hands-on laboratory and 

bread boarding experiences 

 

B. Required student activities/Delivery: 

 

• Twenty four class lecture sessions and five laboratory assignments 

• One library tutorial with ‘hands-on’ training for introduction to 

manual and computer based literature search techniques 

• A team of one graduate and two undergraduate students for design 

project of a sensor system 

 

C. Basis of grading: 

• Homework and laboratory assignments……….20% 

• Examination I…………………………………………… 15% 

• Examination II……………………………….…………... 15% 

• Design Project & Presentation…………………….. 50% 



 

D. Summary Description 

 

Design of smart devices, with emphasis on the use of integrated circuits, both 

analog and digital. Topics include smart sensors for smart grid, intelligent 

electronic devices for smart grid, power supplies, sensors for smart 

buildings, smart grid networked sensor standards, signal conditioning and 

filters, micro-controllers; measurement of temperature, displacement, light 

and other physical quantities.  The design project is demonstrated and report 

is written. 

 

Text Books: 

Class Notes  

TBA 

 
  LECTURE TOPICS DESCRIPTION 

1  Design Fundamentals  Course Orientation, Product Design 

Process, Instrumentation  & Sensor 

Properties, Smart Grid & sensors  

2  Smart Grid & Other Industry  Smart Grid, Industry Changes Affecting 

Measurement and Feedback Techniques 

3 Smart/Modern Instruments Intelligent Electronic Devices, Intelligent 

Sensors, Design and Use 

 4 Measurement Fundamentals Types of Measurements, Product Design 

Specification Preparation 

 5 Power Consumption & 

Correction  

Power optimization, heat dissipation, 

power correction 

  6 Digital Signal Processors, 

Signal Communications  

Meter Communication, ROM, Wireless 

Communications 

  7  Examination 1  TBA 

8 Building Block: Input Type 1 Electro-Mechanical Transducers, Isolated 

& Non-Isolated Design Techniques 

9 Building Block: Input Type 2 A/D Conversion, Sample-Hold Circuits, 

Signal Multiplexing Techniques 

10 Output Interface Design 1 D/A Conversion, LED/LCD Displays 

11 Output Interface Design 2 Industry Interface Standards [IEEE, IEC, 

Modbus, Profibus etc.] 

12 Power Supply & Packaging Power Management, Environment 

protection 

13 Examination2 TBA  

14 Design Review Design evaluation 

15 Design Presentation Student project presentations 
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Department of Electrical and Computer Engineering 

EEE 4XXX – Introduction to Digital Forensics Engineering 
 
Catalog Description 
This course will cover the fundamentals of the computer and network forensics and media 
exploitation techniques and introduces students to computer forensic software and hardware 
tools. This course also studies cyber-attack prevention, planning, detection, and response with 
the goals of counteracting cybercrime, cyberterrorism, and cyberpredators, and making them 
accountable. Students will examine various log files, port scans, and packet sniffers, etc., from 
different devices and different operating systems including Windows and Linux.     
 
 
Catalog Objectives 

• To give the students an understanding of what Digital Forensics entails 

• To give the students a hands-on exposure to the latest tools and techniques to prepare 
an investigative plan. 

• To understand the common artifacts (from the Windows, Mac, and Linux operating 
systems) to look for during forensic investigation 

• To provide exposure to well-known and novel forensic methods using command-line 
and graphical open-source computer forensics tools for examining a wide range of 
target systems and artifacts. 

Prerequisites 
 Knowledge of windows operating system. 
 
Textbooks 

• The Basics of Digital Forensics: The Primer for Getting Started in Digital Forensics by 
John Sammons (Mar 9, 2012) 

• Digital Forensics with Open Source Tools by Cory Altheide and Harlan Carvey (Apr 28, 
2011) 

 
Topics covered 

• Ethical Issues 
• Windows System Artifacts 
• Linux System Artifacts 
• Internet Artifacts 
• Disk and File System Analysis 
• Mobile Device, Network and Virtual Machines Forensics 



 2 of 2

Class schedule 
Twice a week 75 minutes class with hands-on lab as part of the lectures 
 
 
 
Contribution of course to meeting the professional component 
Engineering science – 90% (math/science required for creative applications) 
Engineering design – 10% (decision making process of devising a system, component or process 
to meet a desired need). 
 
Relationship of course to program outcomes: 
In the course EEE 4XXX – Introduction to Digital Forensics Engineering, the student will have to 
show 

1. An ability to apply knowledge of mathematics, science, and engineering 
2. An ability to design and conduct experiments, as well as to analyze and interpret data 
3. An ability to identify, formulate, and solve engineering problems 
4. An understanding of professional and ethical responsibility 
5. Recognition of the need for, and an ability to engage in life-long learning 
6. Knowledge of contemporary issues 
7. An ability to use the techniques, skills and modern engineering tools necessary for 

engineering practice 
 

 
 
Person who prepared this description and date of preparation: 
Dr. Faisal Kaleem  
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