Course Syllabus

ECE 635 - Error Detecting and Correcting Systems Design

Department:
Electrical and Computer Engineering

Course Number:
ECE 635

Course Title:
Error Detecting and Correcting Systems Design 

Credit Units:
3

Prerequisite: 

ECE 320.  

Course Description

Theory and application of error detecting and correcting codes. Encoding, decoding and error correcting techniques. System control with emphasis on hardware implementation.

Prerequisites

ECE 320 or equivalent. Students taking this course should know binary codes, Boolean algebra, combinational logic design, logic minimization techniques, sequential circuits design, arithmetic operations, data transfers using register transfer notation, memory devices, digital system organization and digital subsystems design.

Textbook: 
Nagi El Naga, “Error Detecting and Correcting Systems Design,” Lecture Notes,     ECE Department, California State University, Northridge.

Reference: 
1. Shu Lin, "An Introduction to Error-Correcting Codes", Prentice-Hall

2.
Wakerly, John, "Error Detecting Codes, Self-Checking Circuits and


Applications."

3.
Peterson, W. W. and E.J. Weldon, Jr., "Error-Correcting Codes", the M.I.T. Press, Cambridge, MA 1970

4.
Lin, Shu/D. J. Costello, Jr., "Error Control Coding:  Fundamentals and Applications",


Prentice-Hall, 1983

Resources: 
Published papers.

Course Objectives

After completing this course the students should be able to:

1. Understand Block Codes and Maximum Likelihood Decoding.

2. Understand Decoding Tables, Hamming Weight and Distance and Error Correction vs Detection.

3. Understand Generator Matrix, Parity-Check Matrix and Error-Correcting Capability of a Linear Code.

4. Design an error detecting and correcting system for semiconductor memory system to meet given system specification.
5. Understand Binary Cyclic Codes, encoding with (n-k)-Stage Shift Register and Syndrome Calculations and Error Detection.

6.
Design an error detecting and correcting system for magnetic storage device to meet given system specification.

7.
Understand Error Trapping Decoding for Cyclic Codes.
8. 
Understand BCH Codes and the encoding and decoding techniques.
Topics Covered/Course Outline

The following are detailed contents of the course:

1.
Introduction to Coding.


1.1  
Basic Definitions


1.2
Block Codes and Maximum Likelihood Decoding


1.3
Decoding Tables


1.4
Hamming Weight and Distance


1.5
Error Correction vs Detection

2.
Linear Block Codes


2.1
Definitions


2.2
Generator Matrix


2.3
Parity-Check Matrix


2.4
Error-Correcting Capability of a Linear Code


2.5
The Standard Array

3.
Binary Cyclic Codes


3.1
Description of Cyclic Codes


3.2
Encoding with (n-k)-Stage Shift Register


3.3
Syndrome Calculations and Error Detection


3.4
A General Decoder for Cyclic Codes


3.5
Shortened Cyclic Codes

4.
Error Trapping Decoding for Cyclic Codes


4.1
Error Trapping Decoding


4.2
Hamming Codes


4.3
Double-Error-Detecting and Single-Error-Correcting Hamming Codes


4.4
A Modified Error-Trapping Decoding


4.5
Goley Code

5.
BCH Codes


5.1
Description of Codes


5.2
Decoding of the BCH Codes


5.3
Implementation of Error Correction


5.4
Nonbinary BCH Codes and Reed-Solomon Codes

6.
Single-Burst-Error-Correcting Codes

7.
Burst-and-Random-Error-Correcting Codes

8.
Error Detecting and Correcting Systems Design and Hardware Implementation

Relationships to Program Outcomes

This course supports the achievement of the following outcomes:

a)
Ability to apply knowledge of advanced principles to the analysis of electrical and computer engineering problems.  

b)
Ability to apply knowledge of advanced techniques to the design of electrical and computer engineering systems.

c)
Ability to apply the appropriate industry practices, emerging technologies, state-of-the-art design techniques, software tools, and research methods for solving electrical and computer engineering problems.

d)
Ability to use the appropriate state-of-the-art engineering references and resources, including IEEE research journals and industry publications, needed to find the best solutions to electrical and computer engineering problems.

e)
Ability to communicate clearly and use the appropriate medium, including written, oral, and electronic methods.

f)
Ability to maintain life-long learning and continue to be motivated to learn new subjects.

g)
Ability to learn new subjects that are required to solve problems in industry without being dependent on a classroom environment.

h)
Ability to be competitive in the engineering job market or be admitted to an excellent Ph.D. program.
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