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1. Laplaceova transformacia

ver. 3.0

Laplaceova Casova oblas- f(t) Laplaceova Casova oblas- f(t)
transformacia - F(p) transformécia - F(p)
l 1 —«.t
> 1.n(t) s e " .n(t)
L t.n(t) L te . n(t)
— : e,
p’ (p+a) 7
n! 1 "«
o t".n(t) W € “n(t)
w . p
t).n(t Slwt).n(t
o sin(wt). n(t) o cos(awt).n (1)
2. Z-Transformacia
Laplace Z-obraz Laplace Z-obraz
1 z 1 z
S z—1 S+« 7—e T
1! zeT N 2T 1 Tze ™'
<’ z-1 (z-17 (s+«) (z—e Ty
3. Metbdda Naslin
o 1,75 1,8 1,9 2 2,2 2,4
o[%] 16 12 8 5 3 1
Pre koeficienty charakteristického polynému plati:
al=o.aq.a, (1)
4. Metdda Optimalny Modul — bez astatizmu
Metdda predpoklada prenos riadeného procesu v:tvare
M (s) K
G, (s)=K = >
o(S1=Ky N(s) (1+a,s+a,s’+...+a,s") (2)
Pre koeficienty PID regulatora plati:
a, -1 O0f|(r_, 1
1 2
d; —ad, ) K _a1+2a2 (3)

a;—2a,a,+2a,
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Pre koeficienty Pl regulatora plati:
Ly 1 1

ro| 2K, |-ai+2a,

1 af_zalaz"‘as (= 1 ai_az
2K, aa,—a 2K, aa,-a,

a, -1
a3 _az'

(4)

(5)

o=

Pre koeficienty PD regulatora plati:

—a, a| r0]= 1
r.| 2K,

—-a, a,
Pre koeficient | regulatora plati:
S

2K,

—a’+2a,
a:—2a,a,+2a,

(6)

(7)

5. Metoda Optimalny Modul — bez astatizmu s dopravny m
oneskorenim

Metdda predpoklada prenos riadeného procesu v:tvare

m

H(T S+1)

1 e—Tds (8)
(T;s+1)

Pomocouwasovych konstart;, T;, Ty vycislime pomocné koeficienty:
—ZT ZT+pok (9)
Kdepk— 1 prek— lapc=0prek#1.
Newtonové vzorce:
kf(—l)k*‘a,. P._.+ka=0 (10)

i=0

Newtonové vzorce:

a,=1
a, =P,

a,=(Pi—P,)/2

_ (11)
a3= P —3P,P,+2P,)/6;

(
(F>1 6 P;P,+8P, P,+3F;—6P,)/24;
(P

a5=(PS—10P3P,+ 20% P2P,+15P, P2—30P,P,—20P,P,+ 24R.)/ 120;
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6. Metdda Ziegler-Nichols — graficko-analyticky

Tp — Doba prechodu

Prenosova funkcia procesu:
Kp

Tn — Doba nabehu Gp<5>=m, n=1,2..N
Tu — Doba priégahu
T,=T,-T,
Typ regulatora / K=r T:i o
koeficient 0 I Ty= "
P i ) ]
Kp.T,
T
0.9 L 3.E.T -
! Kp.T, u
T
1.2 —= - 0.25.T
PD o7 U
PID 125 —n 2.T 0.05.T
T KpT, “lu 08T,

7. Metoda Ziegler-Nichols — kritické parametre K = it , Tiiit

Typ regulatora / K =r 1=K _h
koeficient 0 Yr, Ta= K
P 0.2 K i - -
PI 0.4EK 0.85.T,, i
PD 0.6K,, i 0.0€.T
PID 0.6K 0.E.T,, 0.12.T,,

8. Metoda Graham-Lantrop Standardné tvary

n (rad ch.r,) Charakteristicky polyném q
1 q+1
2 q’+1.4c+1
3 q’+1.75¢°+2.15¢+1 £
Wy
4 q'+2.1c°+3.4c°+2.7¢c+1
5 q°+2.8c*+50°+5.5¢°+3.4c+1
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9. Metdda Butterworthové mnoho  €leny

ver. 3.0

n (rad ch.r,) Charakteristicky polyném

1 g+1

q°+1.4142(+1

q’+2¢°+2g+1

2
3

4 q'+2.6132¢+3.4143¢°+ 2.6132(+1

5 q°+3.236(q"*+5.2359¢+5.235¢ ¢+ 3.2360(+ 1

10. Diskretizacia prenosu s tvarova €om 0. radu
L1|:Gp(s)l
S

z—1
G,(z2)=—=.Z

z

t=KT

11. Prevod spojitého PID na diskrétny PSD

Obd fznik

Lichobeznik

2T, T
T 2T,

T T4
1_|___|__
2T, T

0o=K , 0,=K—

, q1=—K(1+

Podmienky ekvivalentnosti

Podmienky pre PID- PSD:

0>0 A oh<—dy A —(Qet)<q, A Gy>0Q,
Podmienky pre P PS:

q0>0 AN Q<=

(12)

(13)

(14)

(15)

(16)
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12. Dead-Beat regulator bez obmedzenia

Prenosova funkcia DB regulatora

+0,Z ' 4+9,Z +...4qQyZ "
G.(2)= Qo Ch - 4z - Qm - (17)
1-p2° =P,z "~...mpy Z

Pre koeficienty DB regulatora plati:

h=a,q, p,=b,q, M
d,=a,q, p,=b,d, Zl pi=1
0:=a;q, P;=byq, G- p="f(a.by), I|\_/|
z b| q0=1
Qu=audo Pu=Dbudo =1 (18)
1 1
9= “b.+b,+.4b =u(0)
b-=1 1 2 M
Prenosova funkcia URO
- GP(Z)GR(Z) _Y(Z)_
TG, 26 Wi (19)
Prenosova funkcia odchylky
_ 1 _E(2)_.
GE/W(Z)_1+GP(Z)GR(Z)_W(Z)_1 P(Z) ( 20)
Prenosova funkcia riadiaceho zasahu
_ Gg(2) _U(z) _
GU/W(Z)_1+GP(Z)GR(Z)_W(Z)_Q(Z) (21)
13. Dead-Beat regulator s obmedzenim
Prenosova funkcia DB regulatora
+Z Gz Az Mgy 2 ™M
Gq(z)= Q(z) _got+q, a Qm Om +1 S ( 22)

- 1-P(2) - 1- plz_l_ pzz_z_---_ Pu A Pw+12

Pre koeficienty DB regulatora plati:
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14.

15.

1
q1=(a1_1) qo+M_ p1=b1q0
b
i=1
a b
o,=(a,—a,) qo+M—l p,=(b,—b,) qo_*'M—l
b, b,
i=1 i=1
(23)
ay_q bM—l
qM_(aM_aM—l)q0+ M pM_(bM_bM—l)qO+ M
Z bl z bi
i=1 i=1
Ay bM

Pu:1=—bydot—

> >

i=1

Ov+1=—ay ot

Pole-Placement — 2. rad
Prenosova funkcia PP regulatora — 2 rad
_Jot0qy Z'+q,z° Q(z)

I e P (24)

\oliteI'né parametre su 4 pGty z ,z ,z. Referekdny polyn6m ma tvar
A(2)=(z-2)(z-2,)(z—2)(z—2,)=1+0, Z "+ 0, Z *+ 00sZ *+ 0, 2 * ( 25)

Charakteristicka rovnica URO je
Auo(2)=A(2)P(2)+B(2)Q(2)=0 ( 26)

Po roznasobeni porovname charakteristickl rovnigfiesegnym polynébmom zostavime 4
rovnice o 4 neznamych. Zapisané v matici je to:

b, 0 O -1 Q| | x;+1-a,
b, b 0 —-a+1|lq|_|x,+a,—a,

0 b, b, —aytalla| | «+a, (27)
0 0 b, a, y «,
Modalne riadenie
Systém je v kanonickej forme riaditesti:
0 1 0 0 0]
0 © 0O O 0
0 O .. 1 0 (28)
_an _an71 _a2 _al 1
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\olite'né parametre su poy z ,z, .. z,. Referedny polyndm ma tvar
A2)=(z-2)(z2-2,)(z2—2) (2= 2,)=1+ 0, Z *+0,Z *+ 3 Z >+ ..., Z

Kde n je rad systému = pet polov.

Matica systému s riadenim je:

0 1 .. 0
0 0 .. 0
Ac=(A—BoK,)=|... ...
0 0 o 1
__qn “Oyr o O

Vektor riadeni SV je v tvare:
Ky =Ky Ky 1se Ko ko], kde k=q—a,

n?'n-1?

Riadenie doprednej vazby je tvare:
1

T Cl(1—- A B,

w

0
0

0

_Q1_

ver. 3.0

(29)

(30)

(31)

(132)



