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Block representation of system and its neighborhood

diagram of closed-loop

Main purpose:

To test the different control strategies (LQ Control strategy 
designed by probabilistic theory is one of them) for selection
of suitable control for mechatronic and robotic applications.
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Kullback-Leibler divergence (KL- divergence ) measures
proximity of real and ideal distributions of closed-loop

Criterion :Criterion:

● joint pdf representing the ideal closed-loop behavior:
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Minimization procedure in brief:
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where factors  δ and γ are defined as follows:

The factors are expressed recursively.

They are set up on the basis of minimization procedure. 
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3 Model: Probabilistic model representation
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+ system state-space model: µy = Cµx = CAx j−1 + CBu j−1+ system state-space model: µy = Cµx = CAx j−1 + CBu j−1

● pdf of the real controlled system state behavior:

● pdf of the ideal controlled system state behavior:
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● pdf of the real controlled system output behavior:
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● pdf of the ideal controlled system output behavior:

● pdf of the ideal controlled system input behavior:
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pdf of the optimal (designed) controlled system input behavior:pdf of the optimal (designed) controlled system input behavior:
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5 Tuning:  On-line Fully Probabilistic Tuning of C.
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Several concluding comments

on drawbacks:
- difficult derivation caused by complicated notation
(a lot of different parameters/factors in complicated expressions)

- difficult initial parameter/factor determination
(various methods of mathematical-physical identification/analysis
are needed)

- assumption of specific distributions of the closed-loop variables,
which enables this design to be computed, is a limiting factor

on benefits:
- enable designer to use detailed closed-loop description

- fully probabilistic interpretation of LQ Control parameters
enabling users to self-fine-tune or retune these parameters 

- potential use of parameter fine-tuning or retuning
in advanced Generalized Predictive Control strategy    

Several concluding comments
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(a lot of different parameters/factors in complicated expressions)

- difficult initial parameter/factor determination
(various methods of mathematical-physical identification/analysis
are needed)

- assumption of specific distributions of the closed-loop variables,
which enables this design to be computed, is a limiting factor
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