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A research on adaptive speed controller of a 4M

gantry planning machine
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Abstract: The control system of a 4M gantry planning machine is repacked in this paper. Firstly, the standard speed-
regulator in the system is replaced with an adaptive speed-controller, an adaptive speed-control system is thus formed. The
proposed adaptive controller has the strong anti-disturbing ability, and doesn’t need the priori estimate about the plant.
Experiment is performed to show that the proposed scheme of the adaptive speed-control system is effective and the control
result of the adaptive system is better than the standard system.

Vol. 24 No. 5
Oct. 2007

Key words: speed-control system; adaptive control; gantry planning machine

1 5|5 (Introduction)

H19584F 2 [H Bk 44 B T 2% Be(MIT)IF $F oo 2
$2(Whitaker) 155G HE &L 2525 B A & N 72
77 20 R FRMIT )5 %8) LK, HIE N6 E i
g el de N BB T ARK Ik .

AU i KR A B Ve s B N VA K S
12, R AR N, T AL E R B O A
L2 T, s sh U, HIE R AR 1)
N FHHANZ, B A AR IS N A5 S AR D L E).
SR I YA S BOR AE S B R ) B S
) R A NS NS O B2 B )3 L8 S L ek L) B s B
RGP R) T Sh b~ (B R T TR
FH A LR IE.

SR BE G R AR AR IS sl R R, A
SCUAHUBE N T F AN DT R Sk, BFST
TAEG R HEEh RS0 B G N0 i % 1w 7 &
5Pl v At 1EE RERE 19 30 SBIL L 2R 1 ) 2% T 4

Wk H #: 2005—06—03; W& ok H 1#: 2006—09—27.

AR

AT TR N ) 3 T PR A A s 2 D i
3R R R AR TR R, e ST R R HAR
SR PTILBN RE T7; = B BUARA A T ez 5t
EXPE 51

Monopolil® J5 %€ & BIf 58 858 B 2 % 19 3l B 45
HI(MRAC) BEE () — KHcAr. BABIR I T A HIHE ) 3R
ZEfR SR BTFMRACAR G i, SOMBLH T — 22Kk
PR S N i o 2 BUIMRACTT 6. (B2, XL
IS R R G T B IS 5 R RS R e
FLE R A, AR 2 A — 1, Sl e b R
7%, WOXLEPR 7 EANE T RN ] AN ik Ty
SEREAT ORI, 45 R I AR % R T 2 5 R
RELRE B IG N, AP R 45 R T A AU gk
TGRS AN AT BRI R 1), iy AT S 98 (K
PR IRBIRES]. T340, AE FIE N AU 5N T AT
KM, SR B A S0 5 R AN AL I 2 1)



HSH LA AMOE T TR

CH G PR RS AT 847

T AT RE
2 X E (Controlled plant)

JeT TR R 4G R DIHIALR, =2k
TRIR TAF 5 b1 1T A4 RS, e 335 F 1 n T
KIS AT BB AT, WbLR IR 5 L F A =
s THEE T IES L, Eshhlish TES 1T
SRR HLIEg). T/EG RGN S ik
WK, W
2.1 HFIHL KA K H KRS $(The motor and its

parameters)

BUE DI %60 kW, FE MR FLi220 V;

BT FLIAL305 A; AE #3401500 r/min;

Hi 34 R $c, = 0.137 V/(r - min~1);

A (0] % S H B Ry = 0.05 ©; R, = 0.18 ;

FHLI R It 2 400.04 V/A;

T I it 2 470.015 V/(r - min~ ).

2.2 HAREK(Index)

TAE G G F 1 ~80 m/min, 88 =M, <
10 %, P, < 1.0 s(A = 0.05).

2.3 X BRI (The model of plant)

el TR & — I (s sh R 45, HTAEG
EFRENPEER TAEGHBERE. TES
W R TH 2R G0 R H i TR (R XA B 5 R 10T, Py A H
TUER, $ LRI B v A IR TR PR, 44 M RITTRY
BB REE 2P U RE

L S ML A5 RAA% 32 BR AL
R 0.18
Gals) = cTos 001335
EERTE N AL oA L
yg 25
Gils) = o 571~ 0.008As 1 1

RGEERPIE N GO I AL, A&
N FLIL R T A4 45 R U g (), J08 RIVIEE P2 U 17 A i £ 5
H B LR N () , AN AR A R 2SN

Gls) = éjl(:;) — Gy(s)Gi(s) = S(j(fﬁg)

i R R G ) P AR 3 pR A
s ) _ 3.75+74.3
BY 0 (s) 5410082 +247.85 + 4956
5Nl G5 1 X iRk
(p* + 119p)y, (1) = 40279u, (t). 3)
IXHL: g (¢) AR AL, w, ()RR LT T 28 1)
W itug(t) .

e))

2

3 HIE N B8 7 £(Scheme of the

adaptive speed controller)

A A R g S AT S T
3 1 VR 47 45 PO A P AR5

3.1  4ifJ(Architecture)

Ky 3 B 3G N U TR e B R, 3G R HE
O CASEE R0 1) L 3 7 R 48 1 s KB ATE AR A
SRR RGN B r(t) R REMS H
AN Y (0) RS BT (115 15 oy, (8) R AR B 10 i
HE s w (8) R BT B TN uq (2) 242 4™
EE’J%T%?%H;.? rf() Upe (1), Yt (8) 739527 (2),

K B.(P)
4,(/P)
"""""""""""""""""""""""""""""""""""""""""""""""" .0
Vul )
: ; .
r(l)_§> 1 | KB(P)| Ve

LE
L®) 7y | N® [ro | K] X

4P |50

BT B ISR AR G 45 A

Fig. 1 Structure of the adaptive timing system

3.2 ¥ (Control algorithms)
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Fig. 2 Structure of the adaptive timing system with

adjustable compensator
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Fig. 3 Experimentation result
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