Control Science as a Source of
Insight and Inspiration for
Managing Innovation

Tariqg Samad, Ph.D.

W.R. Sweatt Chair and Senior Fellow, Technological Leadership Institute
Univ. of Minnesota

tsamad@umn.edu

Nov. 7, 2019

Acknowledgements: Thanks to the M.S. in the Management of Technology
Class of 2021 (Univ. of Minnesota) and Prof. John Baillieul (Boston Univ.)
for feedback on earlier versions

© 2019 Tarig Samad; All Rights Reserved

.ML TECHNOLOGICAL LEADERSHIP INSTITUTE


mailto:tsamad@umn.edu

A Complex Engineered Systémgamples

A Aspects of Complexity

A From Complex Systems to Complex Controllers

A Insights from Control Science for Technology Management and Innovz
A Concluding Message

© 2019 Tariq Samad; All Rights Reserved M TECHNOLOGICAL LEADERSHIP INSTITUTE 5



Oil Refinery System
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Paper Machine System
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Aircraft Dynamical System
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Fig. 1 Flight control variables

D.Enns( 2014), nAircraft FI
Encyclopedia of Systems and Control, J.S.
Baillieul and T. Samad (eds.), Springer
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Q: What is a dynamical system?

A: A system that exhibits dynamicsii . e. , t hat

System
variable

System
variable
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Continuous-time dynamical system
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Dynamical Systemso Some Complexities
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Other Aspects of System Complexity

A Highdimensionality
A Structure

A Noise

A Disturbances
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High-dimensional Systems

Disturbances d

A Macroeconomic factors
A Geopolitics

A Natural disasters

A

[nputs u Outputs y
Marketing spend Revenue
R&D expenditures Profit/margin
Financial management - S - Market share
Real-estate Customer satisfaction
Organizational design Share price

Example: Multinational Corporate Enterprise
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Systems have structure (including feedback)
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Example: Functions within an enterprise
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Population
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Fig. 1. Feedback loops of population, capital, agriculture, and pollution. From [2, p. 58] as

adapted from (3, p. 97]. Published with permission of Potomac Associates, Washington,

D.C, US.A.

from T. Samad (199 7)IEEE @ovtrokSystemsMagakzinedem 199701 , 0
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