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Laplaceova transformace (1)

Laplaceova transformace - “portal” meazi
realnym svétem a svétem Laplace

M3a urcité vlastnosti

Existuje prima a zpétna  Laplaceova
transformace

V kybernetice se neprovadi primo, pouziva se
slovnik Laplaceovych transformaci



Laplaceova transformace (2)

Prima Laplaceova transformace:

F(s) = LF(D)} = j £(£) - e~stdt

Zpétna Laplaceova transformace:

£(t) = L-Y{F(s)} = % jﬁ F(s) - eStds



Laplaceova transformace (3)

* Nasim cilem je zjistit, jak muZzeme popsat chovani
dynamického systému ve svéte Laplace.

* Chovani dynamickych systému v redlném sveété se popisuje
pomoci nasledujici diferencialni rovnice:

YW () + anoy YT + e+ Y (E) + a0 y(t) =

= by - u™ () + by - u V(@) + o+ by s ul (£) + b - ult)

 Aplikujeme Laplaceovu transformaci na tuto diferencialni
rovnici. Abychom zvladli tuto operaci provést, musime védét:

1 vlastnost Laplaceove transformace
1 pravidlo ze Slovniku Laplaceovych transformaci



Obrazovy prenos (1)

Linearni vlastnost Laplaceovy transformace:

Lia-f(t)+b-g(t)} = Lia-f()} + Lib-g(t)} =
=a-Lif(t)}+b-L{g(t)}

Laplaceova transformace derivace
L{f™ ()} =s"-F(s) —s™ - f(0) — - —s- f72) — f(n~1)

Pocatecni podminky jsou nulové!

L{f(”] (t)} = s F(s)




Obrazovy prenos (2)

Gy y W) + an-1y"TPVO+ @y () + a0 y(0) =

= by - u ™ () + by - uU(E) + -+ by - ul () + by - ult)

L{an - y™(®) + an—1 - y" DO + -+ ar -y (6) + a0 ()} =

= L{by, - u™ () + bpy_q - u™ D) + -+ by -ul(t) + by - u(t)}

L{an - y™ ()} + L{an_1 -y D)} + -+ L{ay -y ()} + L{ao " y ()} =

= L{by - u™ ()} + L{bp_1 - u™ D (£)} + - + L{by - u’ (£)} + L{bo - u(t)}



Obrazovy prenos (3)

an - Ly™ (O} + an—1 - LD (O}+ =+ ar - LY ()} + ao - L{y(0)} =

= by - L{u™ ()} + byp—q - L{u™ D (6)} + -+ + by - L{u! ()} + bo - L{u(t)}

ans"Y(s) +an-1 sV Y(s) + ot s V(s) HaprY(s) =

= by s™-U(s)+ by_q-s™r-U(s) +++by-s-U(s) + by-U(s)

Y(s)-(an-s"+apn_1-s" 14+ +a s+ay)=

=U(s) ~(byp*s™ 4+ byy_1-s™ 1+ -+ by -5+ by)



Obrazovy prenos (4)

U( ) ) (Hrn " 5 Hﬂ_] "5 ree H-'_‘l "5 H-ﬂ) -
— ( Jl(bm 'S5 +bm 1 ' 5 +”'+b] 'S_I_b[])

Y(s) bp s™+bp_q-s™+.-4b s+b

U(s) ap s*+apq-s"1+-+a - s+aq

Y(s)

‘6 =16




Zpusoby zapisu obr. prenosu (1)

1. Polynomialni tvar

Y(s) by s™+ by 1-s™ 4+ 4+b-s+b

G(s) = —
(s) Uis) ap s"+ap_1-s"1+-+a - s+ag

1 rad systému

n=m  (podminka fyzikalni realizovatelnosti)

K =— zesileni systému

ap st tap_1° s+t a; s+ ag charakteristicky polynom

Ap S+ an1° ST P+t ars+a;=0 charakteristicka rovnice



Zpusoby zapisu obr. prenosu (2)

2. Zapis pomoci korenu

b (5 = 11) (5 =) - v (5 = )

6 = o G opD) Gop) (5 —pn)

Ny, Mg, e, Ny nuly systému

P1P2s s Pn poly systému

K — bmn . (—n1) - (—n2) = ot (1)

— zesileni systému
an (—p1) - (—p2) - (—pn)




Zpusoby zapisu obr. prenosu (3)

3. Zapis pomoci casovych konstant

bo - (tys+ 1) (135+1) .- (tps + 1)

) = e (Ts T D Tos + Do (T + 1)

bﬂ Vé s 7
K=— zesileni systému
2y
1
T, = ——
nj
Casové konstanty systému
1
Ty = ——



