5544355 23] ¥ B #4 2 £ £ % & 3 4 Vol. 44,No. 2

201442 A JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Feb. 2014

LS. 0253-2778(2014)02-0165-06

EMRXNNBEZEEMRFEEMEEHTAR

Fombh L TR ERLL TR AR

(1. A MBI 2 Be B 15 B T RE 24 Be . ZRUA I 2306015
2.t ERRF AR KR DU S % A R LA 230027
3. KR AL S P BT T . K AF 130033)

HE. AWM XNIRBAET LR EAEFH AR LR HATIREAR. 5 TIHHRE fo £ 505

BiE R AMAXNPBHE BT L L RALARBOELER TR, REHEL T BP AL MW%6 PID

BEHFERTFAMARNMA ARG ARV Z RN LA FT LHAS PID 54 A%, A4
FRALM AE PR, B R R R AWK AT 5 nm AR AN E

KT A Z) X AU HE B R AL BP AV 2 W % PID 35 4)

mESES . TP274 SCEKERIRAD A doi:10.3969/]. issn. 0253-2778. 2014. 02. 013

5| &3 : Shen Yuan, Wang Yiying, Zhu Chang’an, et al. Research on positioning control of the precision
positioning system of the grating ruling machine[J]. Journal of University of Science and Technology of

China, 2014,44(2):165-170.
HISE  EAR 5 K% 55 Ml 200 R DL S 8 00 R e e A sl AR g L0 ). ob R 2 R K 24 3
2014,44(2) :165-170.

Research on positioning control of the precision positioning system
of the grating ruling machine

SHEN Yuan"?. WANG Yiying', ZHU Chang’an®*, QI Xiangdong®

(1. School of Electronics and Information Engineering, Hefei Normal University, Hefei 230601, China;
2. Department of Precision Machinery and Instrumentation, University of Science and Technology of China, Hefei 230027, China;
3. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciencess Changchun 130033, China)

Abstract: The control and experiment research of the precision positioning system of the grating ruling
machine were presented. Considering the non-linearity and time-variation characteristics of the precision
positioning system, PID feedback control based on BP neural network was utilized in the positioning
system. With the functions of self-learning, the parameters of the PID controller were adjusted in real
time, and precision positioning could be realize by the PID controller. Experimental result shows that a
positioning accuracy within 5 nm was achieved.

Key words: grating ruling machine; precision positioning; BP neural network; PID control

s B H#.2013-07-02; & Bl H#1.2013-12-18

EE&WMA . FEERBIE U I H (ZBYZ2008-1), % B8 F AR FBE 2 B 4 (1308085QE92) , vy e iy A B A FL Wl 55 2% 4 T %% 4
(WK2090090010) , & LI 8 27 B A A &4 (2013RCIJ04) B B.

TEE R A o GRIRVEZ ) . 55,1985 4E 4 4 5 /PRI, WF9E 07 1) H shiEHl R, E-mail: shenyuan@ustc. edu. cn



166 T EAFHERKF SR

F 44 %

0 5§

DG 2 AR R R O T A RO T e
14 1 36 A ) E R DG 35 A s H AR B SC B Sl bl i i
PRI Y 4 d o B B R 22— Gl 220 R P9 AR
NS E AL Z T L B ] ML 22 Sl 5 Y P
PR R A T 58 AL R GE W9 8 0K BE L BRI 58 6 &R B8 1Y
R AT 20 2 57 42 T 2 ' Ml 220 R L AR A%

AT 28 o7 45 ) R TR BUAOBDRS 25 I Tt 2
ZATE) T2 W L T R W5 A A s I DU
K EF A0 22 45 A 1Y 200 mm 17 REKS 2% TAE &
SENLRE BEIAE] 10 nm™ . 78 H AR R 50 Tk K243 5%
10 78 7 22 6 8 A B IR B £2 nm™ L SRl
P 7 T I T TR % € 01 B . HLA ] &
RO TR E K E S LR E N NIE B8 66 PID
FERBARN T XY 3l & A AL, I3 T 25
nm Fl 29 nm BYRE BE. IS IR B Tl K 70K %5 TR of
RPOHR T D EEEEMRSE, ST 2 nm
(1 e 2 A B R & e SR AT T MORS %5 L L
Y& R AR e

JEHI 2 RIALTE (L 5 58 2 RAT R MK 9 kG
JE IR SCR R 45 & W TAE B kS Blix 4~ B
b, FATHE R Bl 3 Eh R A7 5 =2 6] i AR HIAE S A 4
B % BAE A B L XA TAE & 17 e gt
MG, R ENL R G EA B AS ARV R i B T
BEAR K3 F BP M2 M 45 19 PID £ 0 7 vk Tt
20 S WL o 2 G 4 1, R FH A 22 0 2% 11 1 2 2] 52
I PID #2561 2 8, 52 30K % € 0 19 A3 35 0 4%
il 38 A A S5 A B ) A AR A AR L
ZORF) TR

1 EMARNNBEEEMRE L

S S BL Y AR B A 7 SR B 22 05 5 1D
RE 7 FR G R B A 2 G BT 1k B s Bl 2 R AR
Gedts 20 )k A2 5y 12 B 7 1 5 o BE 5 1) 2 L B
LA s AT L R GERTBE 1 KL 2R R G
T GIE T AR

a1 [ s 552 B M 2 Sl AL Y R AT R L RORS B
SR E LR GER s 5 1 7 2K el 20 Sl AL
WM RGHIL I 1 PR,

TENL RGN R TAER E S TAERE
1 € AL 52 ) AL AL ML E (7 3h 7R . 9 T A 5 38
o v B B A R R S A i S8 BUKS RE 1L S A

1 BN -RABEEEMRELEN
Fig. 1 Architecture of the positioning system
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Fig. 2 Dynamic model of the positioning system
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Fig. 3 Fitting results of the identified model
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Fig. 4 Structure of PID controller based on BP neural network
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Fig. 5 Architecture of the BP neural network
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Fig. 6 Simulation result of the control algorithm
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