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Integral-linear active disturbance rejection controller for
pneumatic force control system
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Abstract: The pneumatic force control system is a highly nonlinear system with a lot of variable parameters and un-
certainties. An integral-linear active disturbance rejection controller (I-LADRC) is proposed for a pneumatic force control
system. The structure of ADRC is simple and less depending on the mathematic model of the system, and compensates
both the internal and external uncertainties. An integral part is added to remedy the deficiencies of ADRC when it is applied
to a time-varying system. On the VC++6.0 industrial control experiment platform, the [-LADRC is applied to the pneu-
matic force control system for implementing the no-load and loaded experiments; the loading pressure is constant, square
wave and sinusoidal wave, respectively. The comparison of the simulation and experiment results with those obtained from
the PID algorithm demonstrates that this controller provides a faster response, higher precision and stronger robustness,
showing a promise prospect of engineering application.
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3 A3 ARG B B 5 B (The
mathematical model of pneumatic force con-
trol system)
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Fig. 3 The structure of the pneumatic force control system
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5 SEISOHE T (Experimental results)
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Fig. 7 Upper computer control interface of pneumatic force control system

5.1 Z#HIALK(The experiment without loading)
5.1.1 fE{EINZX(The constant load)
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Fig. 8 Pressure response with constant load
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Fig. 9 Error response with constant load

5.1.2 J5PIN#EK(The square wave load)
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Fig. 10 Pressure response with square wave load
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5.1.3 1E5%#N#R(The sinusoidal signal load )
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Fig. 12 Pressure response with sinusoidal signal load
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Fig. 13 Error response with sinusoidal signal load

5.2 JN#IRK(The experiment with loading)

N T AFBIAR 3 BI-LADRCHI S F %, X S3hin
WAGHAT T IERE. B MR e S b
an & AT DAZEARI IR LIRS 30 3, EiREAE =3
ARG IIIEH T IEAE TR b, R AR N ialRe
Z (PR — R [ 77, TR AT DA S
WA Z )T AN T, A5 M s WL 5% 35l B A
100 r/min, 7£12 st BT 3) TR T 465 5).

5.2.1 1H{EN#(The constant load)

B4, 155 ) 45 T im0 1E 8 D) B SR
FIPID X I-LADRC fill {f] 5 Gt hn 48 () & 77 i 7
2R g ZE e B 2R, B B RT DUE H, BRI R
1l 7 9% B £ JE g e B 2 AT OBR B B A, {E
JEI-LADRCE il iy 56 B 2t PR T PIDFzE ], &
JIE R ()35 22 BN T PIDSE I P2 AR (AR 221X 7843
BAIE T I-LADRCX S Bl N R Guizs il (104G 2.

120 -
lgg B PR e
z ol — W
S S PID#:i
o -~ I-LADRC#
O" 1 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35 40

t/s
B 14 [EE IR RS0 e i 28

Fig. 14 Pressure response with constant load
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Fig. 16 Pressure response with square wave load
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Fig. 17 Error response with square wave load

5.2.3 IE5ZPIN#EK(The sinusoidal signal load)
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Fig. 19 Error response with sinusoidal signal load

6 Z5i(Conclusions)
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