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MAGNETIC LEVITATION SERVO FIXTURE FOR ROBOTIC
ASSEMBLY AND INTELLIGENT CONTROL

XIE Cun-xi YAN Bo ZHANG Tie
(Department of Mechatronic, South China University of Technology, 510640)

Abstract: Firstly, a new type of magnetic levitation servo fixture for robotic assem bly is designed. Its structure
and static analysis are described; schematic of robotic assembly system is drawn. secondly, intelligent control of
the magnetic levitation servo fixture are analyzed. Its control of static balance is described; reasonable gap sensor,
electromagnet, power drive circuit, A/D and D/A conversion circuits are selected as hardwares of the control cir-
cuit; Neurocontrol based on CM AC is adopted as intelligent control method of active com plicance. Thirdly, VC+
+ combined with MATLAB is applyed to programm ing in virtue of neurocontrol algorithm. Methods of achieving
DLL programm ing in VC+ + and callng MATLAB via VC+ + are given.
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Fig. 1 Schematic of structure of the magnetic levitation servo fixture for robotic assem bly
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Fig. 2 Schematic of robotic assembly system including

the magnetic levitation servo com pliant fix ture

MR8 SCHRT 5 P b e i A mb (0% 22 N3 I 70 )
BT Bt 010 2 3, ANHE SR A5 25 FUREG 2k 110 £ B HL 3
L5 22 o0 AR, b, T T A 4 o 2 ) R PR,
AT AP BRI FL A2 A%

3 bR TF AR i R L 14 8 45 1 ( Intelligent
control of the magnetic levitation servo
fixture)

3.1 kil Mk Bl AP
ARV G AR E S BIE - « T 3L
B 3 (AR AE 7 AL I EE ) I, B 6 4 T
BAIANLE - x Jr e, S x Sl b AR i )
S50 S Ao DM 7 B 1 5 O B AR L B A - o
] ¥ 2y, FEHE R — 5 AT A/D e, 2t —
FE [ A B A, SRR T I o 0] R A K FL A
0546 RN =W RANY T 1] 11 By S ER 7 R RN ]
B s oM, M2 p/A HeH A BB RIS S,
28 1 Ty 3 Gl VLR JBOK R i 5 22 4 Bl
x J7 1% HURRBR IO 2 bl PR iAe, (A5 x DF) 2k Bl L O
/AN, + xR BB LR Jn, AN 7 AP A A1
TR HLRENR g, PN RRAR P AR KW I AR F 2
Fo, (AT 81 & BOPTR [ SOR K145 07 B W R 7
VG % B AMEs x TSI « 7 s
gy, WAy 13 A S S e [P, H¥REh a2 3 y

W7 B 2 Bl 1) (P Bl I, G ) B A I 1 AR
JETFHRE BT 17 A ) PR R B 2 T 1 PR il
HL B R HLTAE, [RDRE ) A Bl °F 65 [T 20T AR 4
3.2 A L A A R
3. 2.1 [HFfL IR

T 7 A Il ) 2 M L R B s N B E R R
RURE T [R) B A S 2% 0 2002 2 ik =X P 67 5 A% ks
CHTHEOR BB R H AT 2 R H A A RS AL K
v, R ORI 1 P SRR R TR AR R B R —
(2280 . AR A BRSSO A B AL s
M2 H I PR T R DRt A D R AR T, A
5 RS S B ALK, A FH P9 A HL W A7 % A% Ik 22 3
H AR W] DA iR Bk BB | HsA R &, S T
TR A% HIR AL AR IR BNV jE A 1R 59, DRI ) [
FELE I A2 HRE 0 3L R 25 P AEAR K ()5, [+
B2 7EAR 5 I e T A B . BT L, Bk
Tt AR T, T — Rl N R T I A 22 B WL UK
P KAS. HBR  Brml %0, AN UB I r R U A%
SR E — R ARK, AR BT ELRE ) A
T BRI B I AR IS SR RGP . KA
6 HE T 2 5 A8 s 2% D B A ffL sk a0 B A 2. I
Mo SRt ) S DI OR | (EMe b, R
fa R R e A S et e,
3.2.2 MLk

MGk e e i oo E B u TR —
u ML 2, SR G IROR T, SR 5 18 T
T e iR E e, YR E T PR S5 0. R Gk 45
7Y X w] 43 oy 4 e g 2R 7K g 5 R R R TR A X, A
XI5, AR A F G xR AR R T FE Ty
T KR A QR RE B, (R L R G e vl 1) 5
AT, ST AT T FRATTR A R G X R R R
X BTGRP LAE Nt Je B Bk AT Z 8%
i, A IAE TS G, 5 s e — O
K, Mk IS, A= A 1R H A 0 A i i ) e T
0. Wb B A AR RE ) R e T HL AR 1Y) 4k P I
HORN il FB AL KD, A AR G K, FRE R 5
IR TTRAE DN NS nl T
3.2.3 IR

FEGEI D) 220K B)) VL AT A T 2C L XU i A4 5
MO pw oM ik gE T A 2 RO 2
BRI HL S AR TR IR (HAE R X A E S R
SR T R VAS VY i S TR % = 5 ) R )RR N 2 3 P
DN TCAT AR 2R T IOOIRES |, o R AT | ThkE
KBCRAR. BRIE | 2% 18 B i B 7 e HLR g4 ol v 2



F o3 s M

UAFRESE: LB A R LA N e e e L & SL A e s ol 445

AP m R AT SRR L BN H B pw M
DR R, KO FREIRA TEAETFRORES , &
LB S S BRI SCIRTINy e re vl . PRI e )
FE/AN B T H, fER s T RS T
TRIIEPAE R, BRI AR ] T LRt e,
3.2.4 A/D ¥HHEER D/A el ik

A/D.D/A et N A2 DL 2K

() 73 HE 12 4, RFEAZE 2 100H 2, 270 11 A
T I H A 10 AN

(2) ] B 5 U EALEAT s £y, LUK i
MU R AR T R 4.

3.3 FReIEHIL

B RE AR ] T B ZR Mg ) v e S 1t e R
W0 — T a7 2, i v e 2 9 9 47 ) — ol
BT Re s T I,

A2 1 AR AT A B Ay 3 BERRAIE (1) 2 1Y
7%, LAAEW 28 I 25 g AR, G EIRERL N 1) B 5
JEAE DL R 2 SRR U R I RE . e R3]
12 BRARR AR AT RIS R RN R ), CUAE 3 U
P30 2 0 . o 48 R 4% 116 2 1 — bR ek
TE I B 3G NP R G, BA I e R B
PN S IR AR ), BARSRIAE:

(1) BAMR AR L PE IR 6 7. 30 %1
R LR PEA A ANGE FE I, ] I i o Ao 28 099 2% 11 Y11 2,
g LARLE M R AIOC R

(2) 7 LR I AEUHE 2 ) RE AR e I AR RGE 11 &
1A TN ) R

(3) ALGE It AE 2R 2% 3], K BREFANH & REEI
ARAk,, T AN T 2 03 ) 8% 1) 5 R R,

(4) PP 28 08 3 G PR ) e AZ I A 25 A il
20 RDEFEAU, S P TTAE AN RGP A
P e PEAE . — A2 ik I 1 4 28 9 28 m DL 42 A
B A AR AR L i X, R B RS
AN T 9 28 R (1 4

(5) HI TR 45 (1) AT AL PR K, AR DL 25
N 2 A2, ELAE I FH ) g o 38 P88 A i e

(6) W T 248 5 R4 HI .

CM A C( BRIV RS G428 il 2 et —Fhodi i %2
Tl e S S IR A Z R AP 22 9 28, BRI Sy a2
ST BEMR, Wl R AR 4R 2% SNk, I HAL & T RO 2
BRHERE, P DARR IS F A s g i) R e
Pl iX — R (] s AR 2 v I AR R G0, EH eM A c #f
S IR 0 A id, SR L B IR 2, HANT
TE Jry Al /N f, L2 S) SR R 22 4 IE SR

4 PR W g T VR R Y Wk (Pro—-
gramm ing of neurocontrol method)

PR 8 W 28 3 ol 500, R ve+ + 6.0 1T
5 MATLABS. 3 BFAE W indow s98 #AF RGN LT
TIRA YR TR
4.1 VC+ + 6.0 "SI DLL 41771

R BN A BEHE R (DLL) AN RSO Is AT 17 M BE A JL
TS AR, SR TR DLL NI 38 % 5B 78
ve+ + PEIE—A EXE M HBEFAEN TR 7
Bl — pLL MHAE RN E TR 7 TR, £ L
PR IH pLL. XA BErT BL pLL A5 |, Xnf
LR 5 W R P i 0. fE ve+ + 6.0 A
DLL AEH 5§ | 1587 EXE F LRI H 5 & Bk
B AN LB SO, SRJEH DLL SR DL
W indows M system H % 8O N H R 7 1) debug
Hak N, da 70 R e vh g 2 A0 B 1) Sk SO, X R 5t
LB AR P S H DL PR T

TEVC+ + 6.0 1 n] UPREE 5 5 b A= B it 75 1)
DLL HiH ,1fi H DLL mfefii s o) %48 pLL B
B FLAT AR it 1 38 FH RN S 1, ARSI AT AR
, B TR AR AR R EP 2R, 22—
FRAR L 1 G B2 7 9%, RPN L O R AR 5 i R g
, BT R A S s s R i Bk sk
PR m ek, Pt T RUERIE ve+ + 6.0 I
R IIRe KM DLL B | R 5 FEAE 2 FiAS R
FURE rR AR A . SRR | R VAR 5 S
T HARCRARGE | REAR G ik 2 LB SR 4R 5 4 1l
REGMTR,
4.2 R ve+ + SEHN MATLAB

16 TN, TAT— M T A R E S ve
+ + 5 N REFY, SEIRAZ H S I B SR AR g 1]
PRS0 ve+ + fEAUE A > BT R EVE T A5 Ty
[, Rk T MATLAB 5. MATLAB /&
e AR sk PECeH A, &) 2 N B 3l
PG T A PSS, MATLAB F2)7 2 B 7
AP T B AR, Hh ERPETEEA N
LR, T EAR WAL HEAS 5 b BRI 4% 5 1) &
G EFEEN T AM (EMATLAB 6k A
SEANBE SIS 13 A RN S i s sl DRI, S Re At P
ghitrig H, SEIALHEAN, B RS s AR R,
R MATLAB MREFIMARACK ve+ + B
Gt IFE P, B 2 D SRR I T AE R SRR

( NS 480 T0)



