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Oil Refinery System

Courtesy of Joseph Lu, Honeywell Process Solutions
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Paper Machine System
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Aircraft Dynamical System

D. Enns (2014), ñAircraft Flight Control,ò in 

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 dynamics ïi.e., that evolves over time, that isnôt static
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Discrete-event dynamical system
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Dynamical SystemsðSome Complexities

Delay or ñdead timeòInverse response

High dynamic order Nonlinear dynamics
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Examples for single-input, 

single-output (SISO) systemsð

these complexities are 

compounded for multi-input, 

multi-output (MIMO) systems
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Other Aspects of System Complexity

Á High-dimensionality

Á Structure

Á Noise

Á Disturbances
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High-dimensional Systems

S

Inputs u

Å Marketing spend

Å R&D expenditures

Å Financial management

Å Real-estate

Å Organizational design

Å . . .

Outputs y

Å Revenue

Å Profit/margin

Å Market share

Å Customer satisfaction

Å Share price

Å . . .

Disturbances d

Å Macroeconomic factors

Å Geopolitics

Å Natural disasters

Å . . .

Example: Multinational Corporate Enterprise
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S

Systems have structure (including feedback)

S1

S2

S3

S4

S5

Example: Functions within an enterprise
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from T. Samad (1997), ñVisions of Control,ò IEEE Control Systems Magazine, Feb. 1997


