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Abstract

Aimed at fairly big uncertainty and outer disturbance existing in servo system of rocket launcher,
a high precision ADRC-IMC is put forward. That is to say, IMC is adapted in current loop to over-
come sensitivity to motor parameters encountered in traditional IMC. While, ADRC is adapted in
speed loop in order to resist outer load disturbance to obtain good tracking performance and
strong robustness. In the end, strong robustness and good tracking performance of the system are
validated by simulation test.

Keywords
AC, Servo System, ADRC, IMC, Adaptive Control

3 A fRIAR R 4t B Il AR

AR, FXRS, BHR, HBEX, T K
NIHEE TR, HUCCAR R, YA N

PEPE TAVAEAA R TUEA R, i KR
Email: chaihuawei888@163.com

Weks H . 2017488 H20H s sFHHM: 20174F9H14H;: KATHM: 20174E9H21H

HE

BEX K E MR IR R AR BRI B M RN T, ASCRH T —Fmohs B B Hidt RS 7%,
B % FL TR ER R AR 2% » T R A% 48 P RAZ I FELL S SO BUR i) TRV B, TR PR 3R R A B FL a4zl 2%
REAREXIN ARSI IMBIRE S, DIHIRE RIFHIBRER MR Ron B itt. BB RRIERARA

MEFIH: S, 0, WRBIER, RE R, MR, ZRAR ARG H RN EERID]. 300 RSG5, 2017, 6(4):
164-170. DOI: 10.12677/dsc.2017.64021


http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2017.64021
https://doi.org/10.12677/dsc.2017.64021
http://www.hanspub.org

SRR 5

SREEVER RIF HIBRERERE, RS T IT AR Ak

XK ia
X, FARARG, ByiiEs], ABEH, B3NS

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

FAS KEHRFAR AR FHES &, WEIRR. e, RARd LR AT, SR
B H RO E 78 DR T B0 A R 2 e T A S AR A K AR, AR R AR E PEE RO, ks
il RGBT R 3 DN A

1982 4, C.E. Garcia fll M. Morari $#2H BA AL il BRI s g5, 2l sE
BT : 0 24 I P R F 0 425 4] 52092 MAC AT DMC #E4T RS0 #r: HLRAE 9 Smith Filfiti 23
R —Fy e, Rt AW R, SN LB T P K SGEE . LR (Internal Model Control, f&#% IMC)
S P T I AR RO AR R AT S ) AR B B B R . IMC B SRR, SRR, BB,
ANTREREHARIN R, LR SHUD, ABEG SRS Rl T & Fe S PT P 1 oo Foxt
KA RGFER], RN EE, HE AL ERFWEGIRME T — A 8%0Ek. B TREARL
PR EVERE BT T H0RE ), TR AR — E S, AR T Rz il v 3R A5 1Bk 32 11
iR o BEAb, WA HIEAIVE 2 e il 77 SAHSE &, W PR i) SR il . P BEAs HhI R | o %)
PR Fa ) R B DLz ] o ot 45 1) ) 25 5 {6l PR AL 1 A I 79 380 et 2 R T R SR, U T R
R BCR o

ARSI IR KR [R5 L SRR PR 04, SR B BT EOR S B b B 4z, 124 o 4 Hh R
EE A #5(TD) # RS EF(ESO) FREMRS R ZE M5t 3 ALk 1]. &I EAKH R 4 1) Bk
BUERL, A RGN A S SR, 102 B W SE i A ME R ARSI, [ RA ST,

2. EBHEFERE

KEOAFAIR RSt PMSM., $5 6128 . IXBh 8% AR R, S B A2 ST 44 8 0 B FRS B ER 15
B E T RN=ANFRG, B PR R G, SBRIE S E% AT, BERR AR, AR Al it
B0, PMSM AR R

. Sp‘//f - B T|_
w=—-"I —

23 ¢ ) J
di R. . Py ¢ u
S - — poi, - +3 1
dt L PP T et @
%——Bi + pwi +u—d
gL P

A o AR THURATESE,  p NS,y ¥ Tk BbARAEE T ERRR S HESE, I TS S

DOI: 10.12677/dsc.2017.64021 165 B 1RG5


https://doi.org/10.12677/dsc.2017.64021
http://creativecommons.org/licenses/by/4.0/
http://baike.baidu.com/item/DMC/3427198
http://baike.baidu.com/item/%E9%B2%81%E6%A3%92%E6%80%A7
http://baike.baidu.com/item/%E9%A2%84%E6%B5%8B%E6%8E%A7%E5%88%B6

SRR 5

U BRI ERCE DR, 0y I NETHRIRARER . qfhisd®, B RIS REL T, NS (H
FESEJIRE . BV DR A S, R NSA R, LAGARE, uy . u NETHRERER . qfl

IrE.

3. R AREHIRRL T
ML FEH MO AL 1(2)FF (2], G(s) AEBRBEEX R, G, (s) BN RAHL 4

B, Gy () FPIBEEHIES . A5 12 1(a) 3403 21 Py B2 O 5 2045 M I ] 1.() T o
X (1)3E4T Laplace 25, 5%

U, (s)=Lsl, (s)+Rl, (s)— Lpal, (s) @
U, (s)=(Ls+R)1,(s)+Lpal, (s)+ py,o 3)
Ty NHEL WTRLE LR A e
Ug(s)=Uq(s)-py o (4)
1.
U;(s)=(Ls+R) 1y (s)+Lpal, (s) (5)

O e O e Ye)

v

G, ()

() P

Gue®) PG g YO

v

Gm (S) -~

(b) SRR

Figure 1. IMC and equivalent feedback control structure
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Table 1. Pitch position servo system parameters
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Figure 2. Response curve under exterior load disturbance
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Figure 3. Rotation inertia decrease half
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