
(A significant part of the lecture notes was developed by Prof. David J. Love, who taught ECE639 many of 
the previous offerings.)
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Data Source: Person or machine generating a continuous or discrete signal

Source Encoder: Transforms signal into a sequence of binary digits (bits) and removes uncontrolled 
redundancy

Channel Encoder: Formats the information to be transmitted so as to increase immunity to noise. 
This is accomplished by inserting controlled redundancy into data (symbol) stream: 

Modulator: Transforms each output symbol of the channel encoder into a waveform of duration T 
seconds, that is suitable for transmission or recording.

Physical Channel: waveform is corrupted (with noise).
Examples: telephone lines, mobile cellular phones, wireless LAN, telemetry, semiconductor memories, 
magnetic tapes, compact discs, magnetic discs, underwater communications, Ethernet cables, etc. 

Shannon’s Channel Coding Theorem:
Every “logical channel” is associated with a channel capacity C. Furthermore, there exist channel codes 
for every rate k/n < C, such that the k-bit information can be transmitted over n usages of the noisy 
logical channel, and the channel decoder can successfully “decode” the k-bit message with arbitrarily 
small error probability. 

Brief history:
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Brief history:
Shannon’s paper was published in 1948 in the Bell System Technical Journal and used the so-called 
random coding proof techniques. Also at Bell Labs, Richard Hamming was working on design “practical” 
ways of constructing codes to detect and/or correct channel errors. Hamming published his first results 
in 1950. 
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