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Schedule

• Keith Glover – Introduction

• Pablo Parillo – Games and Distributed Decisions

• Stephen Boyd – Optimization and Decisions

• Albert Benveniste – Componentizing and Distributing 

Feedback

• Jonathan How – Grand Challenges

• Richard Murray – Control of Complex Systems

• Vincent Blondel – Optimization (What’s hard?)
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Essence of Control?

• Feedback

• Uncertainty

• The notion of State

• Approximation

• Verification
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e.g. HCCI combustion model 

– 2 species + 2 reactions

–157 species +1552 reactions

Approximation

• Modelling the phenomena
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e.g. Model Reduction

- H-infty norm 

- approx. with Hankel norm

- get bounds

- balanced truncation

- frequency weighted?? 

Approximation

• Modelling the phenomena

• Approximation of Math 

model with a simpler one



UNIVERSITY OF
CAMBRIDGE
Department of EngineeringKeith Glover LIDS 2009

e.g. choice of norm, weights etc.

Typically choose one objective that 

addresses the most important 

features and then ‘patch it up’ to 

address other criteria. e.g.

- H-infty norm addressing 

dynamics/robustness with anti-

windup for saturation.

- MPC for input saturation with 

robustness add-on/analysis.

- Adaptive control with jacketing 

software.

Approximation

• Modelling the phenomena

• Approximation of Math 

model with a simpler one

• Approximation of objectives
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e.g.

- just use small number of iterations 

in real-time optimisation.  (Boyd)

- Sum of Squares bounds (Parillo)

Approximation

• Modelling the phenomena

• Approximation of Math 

model with a simpler one

• Approximation of objectives

• Approximate optimisation 
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All the available analysis tools from 

IQC’s, LMI’s, hybrid systems … 

preferably as part of the design 

but also post-facto for any ad 

hoc design.  

Approximation

• Modelling the phenomena

• Approximation of Math 

model with a simpler one

• Approximation of objectives

• Approximate optimisation 

• Bounds on resulting 

behaviour.
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Verification/Certification

• Bounds on behaviour as before.

• Finite state elements

• Code validation (CS).

• Failure detection, reconfig.

• In aerospace and automotive, 

certification is perhaps the 

biggest obstacle to real-time 

optimisation.



UNIVERSITY OF
CAMBRIDGE
Department of EngineeringKeith Glover LIDS 2009

Legitimate Academic Pursuits 

? 

• Deeper understanding of 

(feedback) systems. 

• e.g. limitations in general 

(Bode)

• Specific behaviour (climate 

change, human biology)
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Vinnicombe, Lestas and Paulsson
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Legitimate Academic Pursuits 

? 

• Deeper understanding of 

(feedback) systems.

• Design methodologies for 

certain application areas. 

• Robust control paradigm

• MPC 



UNIVERSITY OF
CAMBRIDGE
Department of EngineeringKeith Glover LIDS 2009

Legitimate Academic Pursuits 

? 

• Deeper understanding of 

(feedback) systems.

• Design methodologies for 

certain application areas.

• Algorithmic advances and 

limitations. 

• Bounds

• NP hard

• Speed/efficiency
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Antonis Papachristodoulou
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Legitimate Academic Pursuits 

? 

• Deeper understanding of 

(feedback) systems.

• Design methodologies for 

certain application areas.

• Algorithmic advances and 

limitations.

• Verification tools. 
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Legitimate Academic Pursuits 

? 

• Deeper understanding of 

(feedback) systems.

• Design methodologies for 

certain application areas.

• Algorithmic advances and 

limitations.

• Verification tools.

• Case Studies 

• Demonstrators of 

power/applicability of 

methods – flight control

• Demonstrators of potential 

technological solutions –

DARPA grand challenges.

• Solving specific problems for 

a practitioner.

• Identifying more generic 

open problems – hybrid 

systems.
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Malcolm Smith – the inerter
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Schedule

• Keith Glover – Introduction

• Pablo Parillo – Games and Distributed Decisions

• Stephen Boyd – Optimization and Decisions

• Albert Benveniste – Componentizing and Distributing 

Feedback

• Jonathan How – Complex Applications  

• Richard Murray – Control of Complex Systems

• Vincent Blondel – Optimization (What’s hard?)


