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LIDS from the Athans Times to the Present

John Tsitsiklis
LIDS director

LIDS80 Celebration
Nov. 1-2, 2019
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e Honoring Mike Athans (LIDS director, 1974-1981)

e What happened under his watch

e How it is all relevant today
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1939
Servomechanisms

Numerically controlled machines
Radar for air defense

Storage and retrieval

Project Whirlwind
Jay Forrester
Magnetic core memory
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1939 ~1960s

Servomechanisms

lab

min/g(:c,u) dt st @= f(z,u) Pontryagin

min/(az’Qx—I—u/Ru) dt s.t. x = Ax + Bu Kalman

+ stochastic counterparts Bellman
Multivariable (MIMQO) control LQG methodology
Robustness
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Servomechanisms
lab
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1939 ~1960s 1974 1981

LIDS
New name, 1978

e Bringing together
commuhnications
and control




e Make control theory practical

e Unbounded optimism

e Command and control

e Aerospace

e Transportation: air-traffic control; roadways
e Flexible manufacturing

e Energy/power

e Macroeconomic modeling and control

e plus ca change, plus c'est la méme chose
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Methods - Domains
* Modeling M « Automation
° Analysis Abstraction ggggyun'ca“ons
« Systems theory e Transportation
« Optimization « Computer networks
e Game theory Impact * Sensor networks
o Control _— Services
« Stochastics * Autonomy
« Data science/ML . gﬂaqh:ne learning
« Social ...

“...universities (at least the LIDS group at MIT) cannot and
should not do real applications; industry does applications”
(M. Athans report to NASA, 1984)

“"We don’t do deliverables,
unless the word includes foundational research and educating the new leaders”
(A. Willsky, paraphrased)




T t 1t 1t 1

1939 ~1960s 1974 1981

MITSTATISTICS
DATA SCIENCE

CENTER

e LIDS joins IDSS
e Many new faculty ~
e Critical mass in Stats/DataSci/ML i Ban:




Athans & Dertouzos, 1972
“Systems, Networks and
Computation”

School-wide offering on
multivariable control, 1980s

DATA NETWORKS

SECOND EDITION

Willsky, 1979

“Digital Signal Processing and Control and
Estimation Theory: Points of Tangency,
Areas of Intersection, and Parallel
Directions”

Dimitri Bertsekas 'Robert Gallager
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e Norbert Wiener:
\ . -

the problems of control engineering and of
communication engineering are inseparable”

Laboratory for Communications and Control
Information Decision Systems
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Physical Social

Computing
infrastructure



