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L.5. Determination of the plant parameters



Model in the systems research
Hypothesis
Methods, algorithms:
- Projects
- Management
- Control
- Diagnosis

Review

Effect:
- New knowledge,
- New plant,
- Management rolls,
- New controllers,
-Measurement and 
diagnostic devices.

Identification 
plant

Experiment Data

Investigator

Model Comparison

Adaptation

Goal:
- investigation,
- project,
- management,
- control,
- diagnosis,



Identification task (1)

Identification
plant

Identifier

MODEL

Input Output



• Plant in the class of model 

Ad.2. Determination of the class of 
model (2)
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• Choice of the best model

Ad.2. Determination of the class of 
model (3)

Identification
Plant

Model

Difference

Plant characteristic

Model

u

y
un

un

yn

yn

yn
yn



6
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Optimal model for:
• Given measurements sequences
• Klass of models
• Given performance index
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Full probabilistic knowledge
 First type regrsesion
 Second type regression

Unknown probabilostic knowledge
• Performance index estimatin
• Parameter estimation of the probability

distribution
• Probabilit ditribution estimatoin
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Methods:
 Least square
 Maximum 

likelihood
 Bayes’a
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Choice of the best model


Obiekt identyfikacji
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Typical identification tasks

Exact measurements

DETERMINATION 
OF THE PLANT
PARAMETERS

IDENTIFICATION 
PLANT

Known plant 
characteristics

PLANT IN THE 
CLASS 

OF MODELS

Unknown plant 
characteristics

CHOICE
OF THE 

BEST MODEL 

Noised measurements

PARAMETER
ESTIMATION 

OF THE PLANT
CHARACTERISTIC

Deterministic plant

CHOICE
OF THE 

BEST MODEL 
DETERMINISTIC

PROBLEM

Random plant

CHOICE
OF THE 

BEST MODEL 
PROBABILISTIC 

PROBLEM



Determination of the plant parameters (1)
Exact Measurements
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Identification 
plant 
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Determination of the plant 
parameters (2)

• Problem formulation
Static plant characteristic:
F

u
y

– known function

– input vector

– output vector

Su RU ⊆∈
Ly RY ⊆∈

– input domainU

Y – output domain

θ – unknown vector of the plant characteristics parameters, RR⊆Θ∈θ
Θ – parameters domain

),( θuFy =



Determination of the plant 
parameters (3)

Measurements:  
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Determination of the plant 
parameters (4)

System of equations:

can be written

For

we can rewrite given set of equations: 

NnuFy nn ,,,),,( 21== θ

[ ] ( ) ( ) ( )[ ]θθθ ,,, 2121 NN uFuFuFyyy  =

( ) ( ) ( )[ ] ( )θθθθ ,,,, N
df

N UFuFuFuF =21

( )θ,NN UFY =



Determination of the plant 
parameters (5)

Solution of                              gives us identification algorithms:

where:

( )θ,NN UFY =

( ) ( )NNN
df

NN YUYUF ,,1 Ψθ == −

1−F

NΨ

- inverse function

- identification algorithm

RLN ≥×



Determination of the plant 
parameters (6)

Example
Model

where:

and condition: RN =
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Determination of the plant 
parameters (7)

For given model system of equations has the form:

and can be rewritten:

or

( ) Rnufy n
T

n ,,,, 21==θ

[ ] ( ) ( ) ( )[ ]R
TTT

R
df

R ufufufyyyY θθθ  2121 ==

( )θR
TT

R UfY =



Determination of the plant 
parameters (8)

where:

and identification condition:

Identification algorithm has the form:

( ) ( ) ( ) ( )[ ]R

df

R ufufufUf 21=

( )[ ] 0det ≠R
T Uf

( ) ( )[ ] T
RR

T
RRR YUfYU 1, −
=Ψ=θ



Determination of the plant 
parameters (9)

Special case:                 , linear characteristic.
In this case system of equations has the form:

identification algorithm:

with condition:

( ) uuf =

θT
R

T
R UY =

( ) [ ] T
R

T
RRRN YUYU

1
,

−
==Ψθ

[ ] 0det ≠RU



Thank you for attention
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