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Riadeny spojity systém

Dvojity RC ¢lanok

V tomto praktickom cvient uvazujeme spojité elektronické
zapojenie ako riadeny systém. Vstupom je napatie u;(t) a
vystupom je napatie us(t).

v v |

Diferencialna rovnica popisujica systém:

d2U3( )
dt?

dU3( )

RiGiR, G +(RG+RGH+RG) + u3(t) = ui(t)
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Riadeny spojity systém

Dvojity RC ¢lanok

Prenos dvojitého RC &lena je mozné vyjadrit ako

Us(s) 1

F p— p—
p(S) U1(S) T1 T252 + (Tl + T2 —+ T12)S +1

kde
i =RG, T = R (y, Ti2=FR G
Pre konkrétne hodnoty

Ry = 9.94KQ, G = 219uF, Ry = 9.94KQ, C, = 219uF

je prenos
Us(s) 0.211
Ui(s) s2+1.3781s+0.211
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Navrh spojitého regulatora

Naslinova metéda syntézy - Pl regulator

Charakteristicka rovnica:

1+ Fp(s)Fr(s)=0

0.211 s+ r—1

) -0
s2 +1.3781s +0.211 s

1+

s 4 1.37815% + (0.211 + 0.211r)s + 0.211r_; = 0
Pri syntéze podla Naslina pre koeficienty CHR plati vztah

3,2 = Q- 3dj41 - 3dj-1
pricom pre 5% preregulovanie je podla tabulky hodnota o = 2

1.3781° =2-1-0.211 4+ 0.211rg, = ro = 3.5003
(0.211 +0.211r9)*> =2-1.3781-0.211r_y, = r_q = 1.5504
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Spojity systém riadeny spojitym reguldtorom

Simulaéné overenie v Simulinku

Nulova porucha
2(t) =0

ysim

Riadeny system - dvojity RC clen

Obmedzenie

Akcny zasah akeneho zasahu

po orezani na 0-5V Spojity Pl regulator
(- Ea PI(s)
[ L
usim

Diskretizacia spojitého regulatora Riadenie vystupu dvojité

Vystup y(t)
v
Pozadovana hodnota

w(t)

Pozadovana hodnota
w(t)



Spojity systém riadeny spojitym regulato

Simulaéné overenie v Simulinku

Control of double RC circuit connected via BOARD51
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Spojity systém riadeny diskrétnym reguldtorom

Koncepcna schéma

(1) ».| Regulovany us(1)
systém }
D/A A/D
prevod prevod
u, (kT) Pocitac uy(kT)

vo funkcii |[€———
regulatora | o "7
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Spojity systém riadeny diskrétnym reguldtorom

Schéma zapojenia pripravku

PC

Matlab ATmega328 J

GUI Arduino Nano

USB
USB

PWM

analog
<_ g

GND

Diskretizacia spojitého regulatora Riadenie vystupu dvojité



Spojity systém riadeny diskrétnym reguldtorom

Schéma zapojenia pripravku
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Spojity systém riadeny diskrétnym reguldtorom

Experiment riadenia na pozadovani hodnotu w(t)

Control of double RC circuit connected via BOARD51
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Spojity systém riadeny diskrétnym reguldtorom

Driver pre komunikaciu jednoCipového mikropocitaca C8051F350 s prostredim Matlab

classdef Board51 < handle

properties (Access = private)
Port ¢serial port instance

end
methods (Access = public)
7 function obj = Board51(ComPort) $constr
obj.0Open(ComPort)
end

function delete(obj) ¢destructor
obj.Close ()

end
ret = Status(obj) fget port status
Y = ADCSingle(obj, pos, neg) ¢single conversion (positive

tive channel)
= ADCContinuous (obj, pos, neg, time)
ve channel,

[x, vl
conversion (positive, negat
milis})
7 ADCIdle(obj) $adc idle
IDAVoltage (obj, ida, voltage); %
1 — idalout}, voltage {0 —

PWMDuty (obj, channel, duty) %c! 28 -0
— 100%
2 DIOMode (obj, channmel, state) $channel — 0, 1, 2; state —
I (INPUT), O (OUTPUT
DIOWrite(obj, channel, state) $channel — 0, 1, 2; state —
0 (Low), 1 (HIGH)
22 X = DIORead(obj, channel) $channel — 0, 1, 2
end
methods (Access = private)
Open(obj, ComPort) fopen com port
2 Close(obj) $close connection
end
methods (Static, Access = private)
ret = ChannelValid(chan) $check if inserted channel
valid (0 — 9)
end
end
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