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Claude Elwood Shannon
Apr 30, 1916 — Feb 24, 2001
Father of Information Theory
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Shannon’s Theory Was Invented at Bell Labs

Bell Labs in Murray Hill,
New Jersey
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Three Great Successes of Information Theory
e Source Coding for Data Compression
e Secret Coding (Cryptography) for Data Security

e Channel Coding for Data Reliability (the focus of this
presentation)
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Summary (The First Six Days)

» Algebraic Coding

» Convolutional (Shift Register) Codes

» Maximum Likelihood Decoding (Viterbi Alg.)
* Trellis Coded Modulation

» Soft Decision Decoding of Block Codes

» Turbo Codes and lterative Decoding

» LDPC Codes and Codes on Graphs

» Polar Codes and Spatially Coupled Codes
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The Eighth Day

Modern Code Designs
 Algebraic Geometry Codes

- Multi-Level Codes

« Turbo-Product Codes

- Generalized LDPC Codes
+ Braided Codes

- Staircase Codes

* Fountain/Raptor (Rateless) Codes
- Space-Time Codes

- Polar Codes

 Spatially-Coupled Codes
 Locally-Decodable Codes

System Design Issues
* High Speed Decoding
- Linear Programming Decoding

* Parallel Decoder Architectures

- Analog Decoder Implementations
- Joint Source/Channel Coding
* Unequal Error Protection

Appllcatlons
« Satellite Communication

* Wireless Mobile Communication
* MIMO Channels

- Digital Video Broadcasting

- Digital Cable Transmission

* Network Coding

- Packet Erasure Channels

* Video Streaming

- Magnetic Recording

- Data Storage

- Flash Memories

* Fiber Optic Communication

* Quantum Coding

» Coding with a Delay Constraint
+ Two-Dimensional Coding

* Power Line Communication




