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Descriptions:

* state variable;

« differential/difference equation;
* transfer functions: K(s), K(z) ;
* impulse response: k(t), k. ;
 step response: h(t), h,
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Continous Plant

For input signal{u(t)}; we measure respective output signal {y(t)}; :
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Discrete Plant

For input signal u, we measure respective output signal y, :
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Described by Differential equations

ult) | Identification 0,
g Plant
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Let us assume that plant characteristic is known:
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and initial conditions w, are given.
The problem is to determine parameters 6.
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Described by Differential equations

If u(t) is given analytically, e.g. u(t)=1(t) , u(t)= Asin(at) ;
then it is possible to work out solution analytically:

()= ()}, wy;0)

y(t,)=c ({U (o)fry, WO;H), n=12,...,N

Solution of the above system of equations with respect 6 gives identification
algorithm.
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Described by Differential equations

Example dy(t)

2~ ault
- i)
Input signal: u(t)=1(t)
Initial condition: y(O):O
Solution: t t
y(t)zﬁju(r)drzﬁjl(r)drzﬁt y(tn): &, HZM
0 0 tn
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Described by Differential equations

Approximate numerical solution:

Measurements: . \
ult )l Wt ),

Numerical solution:

7(t,,0)=F (ut o wi0)  ylt,)=V(,.0)

N N
0~ 0, > minY (y(t,)- §(t,.0)f =min_ (y(t,)- 7 (u(t o wi; 0)f
n=0 n=0
where: ) )

B(6) — error of numerical procedure
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Described by Differential equations

Calculations: 6, — ¥(t..0,)— B(6,)
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O =0
K — number of steps of the numerical optimization methods
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Choice of the Best Model

u(r) | Identification (1)
- Plant

Model
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W, - initial conditions
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Choice of the Best Model

1. u(t) is given analytically, e.g. u(t)=1(t), u(t)= Asin(at);

Model: -
y(t,0)= ()}, wy;0)

Performance index:
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Choice of the Best Model

Example

Model: dZ—Et)zaJ(t)

Input signal: u(t)=1(t)

Initial condition: y(0)=0
Solution:

)
Performence index: Q()= I(y(t)— &) dt
0
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Choice of the Best Model

2. Discrete measurements of output signal: {u(t)}, {y(t,)}\., ;

Performance index:

Qu(6)= Z (v(t,)- D), wy;0)f

n=0

Optimization problem:
Oy — Qy (6):\7 ): ryei(!;] Qy (‘9)
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Choice of the Best Model

Numerical method:

Measurements: {u(t )", {y(t )", ;

n=0

Solution:
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Choice of the Best Model

We start from arbitrary taken 6, and then perform following calculations:

0, > y(tmeo)_)QN (90)

RS
J
... |
—
S
N
J
QO
Z
—_
&
N

HUMAN CAPITAL @ oy
i UAUAN DESS ST Wroclaw University of Technology R
Project co-financed from the EU European Social Fund



@ Master programmes in English
Wroctaw University of Technology -

at Wroctaw University of Technology

Thank you for attention
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