
An observer to estimate, what else ?

� Control design
�Stabilization
�Feedback
�Optimal control

� Optimization
�Static optimization
�Economic variables
�Monitoring

� Safety
�Failure detection
�Sensor failure

� Giveaway

An observer is 
a soft sensor



Giveaway

Constraint:
Octane number > 98

Poor octane 
number estimation

Reliable octane 
number estimation

Poor observer:
Control target 98.5

Good observer:
Control target 98.1

Giveaway

Same remark for a good controller…
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Monitoring, confidence intervals,…

… any measurement of observer accuracy, as a physical sensor.

y = jx j

� Interval observers (Gouze, Rapaport, …)

� Kalman filtering (Kalman, Bucy, …)

� Nonlinear filtering (DMZ, Clark, Davis, Pardoux, …)  

�…



Interval observers I



Interval observers II

Interval observer

=

Worst case observer



Different kind of observers

Deterministic

Stochastic

High-gain 

Luenberger

Moving 

horizon 

observers

Algebraic 

observers 

(Fliess)

“intelligent 

observers” (Extended) 

Kalman

filtering
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Nonlinear filtering

Deterministic system and observer
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Fokker-Planck equation



Duncan-Mortensen-Zakaï equation



DMZ equation for discrete-time systems



Particle filtering I



Particle filtering II

Filtering

=

Killing



Particle filtering II

Filtering

=

Killing

But sometimes, 

no survivals !



Particle filtering III



Particle filtering IV
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