Reed Solomon Coding: General Overview

About RS codes:

Reed Solomon (RS) Codes are the most frequently used error correction scheme in digital applications.

Who created RS coding?

Irving Reed and Gustave Solomon first published about RS codes in 1960.  Both are Ph.D. Mathematicians from Caltech and MIT respectively.  Hardware implementation in 1960 was not possible.
RS codes Overview:
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· Extra parity bits are used for error checking

· RS codes are block based

· Data must operate on a finite field of numbers (Galois Field)

· RS coding is not binary based.  Code bits are typically represented by integers.  These integers can then be used to represent binary words.

Example:

0 = 00

1 = 01

2 = 10

3 = 11
Data Block Properties:

Block Length, n

k, Data Bits
2t, Parity Bits

Number of error corrections possible = t

An RS(15,9) code Example:

Want data block length of 15 bits that can correct up to 3 errors (t = 3).

No. parity bits = 2t = 6 bits
No. data bits available = 15 – 6 = 9 bits

· Standard RS coding is of the form (255,223)

· 223 bits for data, 32 bits for parity.  Corrects up to 16 bit errors.
· There are tradeoffs between the number of corrections possible and the amount of real data present per data block.
Reed Solomon Applications
· Storage devices (CD, DVD, Barcodes)

· Wireless/Mobile Communications (Cell Phones, Pagers)

· Satellite Communications (NASA’s Voyager and Galileo space probes)
· Digital Television (HDTV)

· High Speed modems (DSL)
Reed Solomon Codes cannot guarantee 100% error-free communication.  RS Codes are generally used in applications where small errors will not affect the “big picture.”
