9 July 2008

Source Coding and Simulation

Robert M. Gray
Information Systems Laboratory
Department of Electrical Engineering
Stanford, CA 94305

rmgray@stanford.edu

http://ee.stanford.edu/~ gray

Historical and recent research described here was supported in part by

Source Coding and Simulation 1



Thanks to

Source Coding and Simulation



Coauthors and collaborators

Source Coding and Simulation



Source Coding and Simulation



Source Coding and Simulation



Source Coding and Simulation



Source Coding and Simulation



Source Coding and Simulation



Dedication

Peter R. Gray (5'62-M’65) was
born in Honolulu, Hawaii, on
April 16, 1940. He received the
S.B., S.M., and Ph.D. degrees in
electrical engineering from the
Massachusetts Institute of Tech-
nology, Cambridge, in 1961, 1963,
and 1965, respectively.

While at M.I.T., he was associ-
ated with the Communications
Biophysics Group, Research Lab-
oratory of Electronics, and the
Eaton-Peabody Laboratory of
Auditory Physiology, Massachu-
setts Eye and Ear Infirmary,
Boston, Mass. In addition, he
taught in the Department of Electrical Engineering as a Teaching
Assistant, Instructor, and Assistant Professor. In 1966 he
joined General Atronies Corporation, Philadelphia, Pa., where
he has been primarily concerned with the detection of under-
ground nuclear tests by seismic means.

Dr. Gray is a member of Eta Kappa Nu, Tau Beta Pi, Sigma
Xi, and the American Association for the Advancement of
Science.

First diagnosed with Alzheimer’s disease in 2002.
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First encounter with the work of Claude Shannon:
Geniac from Berkeley Enterprises (1957)
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ol A MACHINE THAT
COMPOSES MUSIC!
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ELECTRIC
BRAIN

" BUILD IT YOURSELF in a few hours!

Using a statistical analgis of simple tones plus
the special circuitry of GENIAC, the Electric Brain
Construction Kit, you can compose original tunes
automatically. These new circuits are not available
elsewhere! .

GENIAC gives a wonderful introduction to the logie
‘machines of our modern age! Over 30 machines can
be built with the kit including: adding, subtracting
mu!tipllyir’ﬁl and dividing machines, In binary ami
decimal. ere is. also a binary to decimal converter.
- Syllogisms, computing and coding machines, as well
as game ¥lay1n circuits (think you can_ beat the
machine at Tiec-tac-toe and Nim), actuarial analysis
and intelligence testing are performed by the 34 dif.
ferent machines you can set up with 'this kit.

The machines are easy to build—all tools come with
the kit and safe—requiring only one flashlight batteri\;
for power., Simple enough for a child to build (wit
com‘;&ete wiring diagrams), they are fascinating for

adults,
GENIAC is a comprehensive introduction to basic
computer and problem

solvug circuits,

WHO ARE OUR USTOM_ERS?
International Business Machines e 'Westinghouse Elee-
tric o Remington-Rand e Albert Einstein Mediecal
College o Barnard College o Naval Research Labora-
tories o Los Angeles Public Schools « Bell Teiephone

Laboratories e and thousands of other satisfied eus-.

»tgmers' Y : 2 o
MUIaWHAT COMES WITH THE KIT?
Each kit comes with a 64 page experimental manual
Simple Electric Brains and How to Make Them),
iring Diagrams, a eqinners Manual, GENIAC Study
Guide listing additional readings in computer funda.
montale. an Minds and Machines 8 200 bDacve toext
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Information Theory: 1964—65 MIT 6.574
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The infamous take-home exam
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Application of Information Theory: 1965
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Rate-Distortion Theory: USC, 1966
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Ashkelon ISIT (1973)
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