[ Downloaded from mme.modares.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.10275940.1394.15.1.46.2 ]

10-1 yoe 4 o loads 45 0,95 (1394 (133 598 (w30 Sl (w3 Alxo

gy ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/-'ﬁg;,é’/%

P09y bwgd juidew B yb 90 jLLS Glojod Cagy al p Silogaigg pw o J yiS
YU oy

4 . s . 3* e . 2 . 1 ., .
uLu.u.:.L_aub:tS‘ Al‘,.awc.‘,bé.m‘ ‘;ch.a‘,gée.oa.*a‘@ahm‘,w

I S ol inio oS3l (Sl puign ] il gmeiilsy =1
Ol ¢y prel iatio ol (Sl g tige dliasl =2

O S ol i oSl (Silslo wigee )lyolinl =3

O S el im0l (SlSa pwigs (1S3 (gymetils =4
mzare@autac.ir 159163331 i, Gesio )5 *

oS dlis Sleyb!

e (Soezm e Sl g jadkes o (a5 (o Gy o515 wile S ed Jelse Slessing e slapians 5 o (g, e
5 s ool o5 n 0l Ui (ol 385 S5 (5l olie (slice Jbo sloonisS Sy 51 553 Vs & 395 o0 e 1392 g 16 1t »

. . . 0 T i 1392 il 25 5 s
EN O RCPSANICUI TSN O FSVEIPCIIUORE G IREC IV SPUIVIVIP PG| ERRRN D JPNK 751 RV IREISI IR FORVEL gy (Ot 3 1393 4101 Z;;;L.,:l:::‘\)\

oy 2o ol ol 4y 1y (udlS B Grnly (032 Gy 5 ppcios a2 (97 Shils JLid (5T ojluil ailly o s ol il TS
Silogss pimns 50 S92 g0 dltus il oo Sue g LaS Cug;y slp S0, Sl eoliul (6 S ojlail SISt S (s clin i S,
il o sl 0,5 Casy wandgn (5,803l b add o5 goi 1) jailew B )b g Lid ciibs js ool QT Srhb cas, Vb o002 ;509
25509y Gl o el oads pdy Cugy Hies )90 & s 52 g 005 Gl me s 90 4y (Silogsd Slos callie (5o Slogisaye
" polite (LSSl Ay Connd a5 YL 0 g, 51 A8 L) (sl 0sdige 28 il plgie 4 Slee o blie (e )LaS eI ::.NSJ:;
=350 polie 0ausS S Colgs jo a8 oo Bl (63955 leie a1y CusBae L ool Sk Ky, el ol eolail ail

D5Bisn syt By s S35 2 Sg) yea> o 00S S35 LS g oud Pk Condge el gl o353
Control of pneumatic servo system based on simultaneous pressure
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Original Research Paper Nonlinear factors such as air compressibility, leakage and friction make the control of pneumatic
Received 05 February 2014 systems complex. Model-based robust control strategies are appropriate candidates for
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Available Online 22 November 2014 pneumatic systems, however, in such controllers the measurement of state variables of the

system are necessary. In a pneumatic system the state variables are position and velocity of the

actuator, and pressure in both sides of the cylinder. Pressure measurement is usually obtained by

Keywords: N .

prrNssure observer means of costly and low response sensors. A better way to deal with the measurement problem is
high-gain observer to use observers to reconstruct the missing velocity and pressure signals. However, the problem
Servo pneumatic in a pneumatic system is that the system is not observable and pressure signals could not be

proportional valve

sliding mode control observed by means of position signals only. To deal with this problem, in this paper, the

pneumatic actuator is modeled as two separate chambers and the resulting subsystems are
observable independently. High gain observers are designed for the mentioned subsystems and
for each chamber the pressure of the other chamber is considered as a disturbance. The input
signal for each observer is the actuator position signal only. Finally, a sliding-mode control
strategy is designed for position tracking and experimental results verify that both controller and
observer objectives are satisfied.
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