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An automatic detection system of encoder error based
on motion control technology
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(1. Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun 130033, China ;
2. Graduate University of Chinese Academy of Sciences , Beijing 100039 , China)

Abstract ; In order to improve detection methods and detection efficiency for encoders, an automatic detection
system for encoder errors is brought forward based on the analysis of encoder error detection status. The work-
ing principle and the design of hardwares and softwares for the proposed system are introduced in detail.
Experimental results show that the automatic detection system can realize the positioning of measuring points,
data acquisition and error analysis for encoders automatically by using motion control and all closed-loop con-
trol in taking a 24 bit incremental encoder as the feedback element. It has the positioning accuracy of 2" and
can be used to detect the errors of all kinds of encoders less than 18 bits. In the experiment, the detection effi-
ciency of the automatic detection system is 6 times as high as that of the standard device, which proves the
feasibility of the project.
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Fig. 1 Principle of polyhedron detection system
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Fig.2  Components of high-precision-encoder detection

system
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Fig.3  Principle of automatic detection system
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Fig.4 Composition of automatic detection system
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Fig.5 Main interface of automatic detection system
5 SRELRASH

K1 JE S 6 16 (L Ja fith A ot FH P o G 00 266 5
PEATLRIEAGHIN 45 21 114 1 22 K0 Hle , Wi AG: 2 B e A
J& o <30",7p AN 207, il i SR I UE 1%
BRI 2R G I R K 5 vk B G A R AT Ay
458



138 DG 5 DG §2 %
&1 LIEHIEXILE
Tab.1 Comparison of experimental data
o L e

=2 . QA Ay . QA I

10 47 R i A U F Sl 10 47 R A T H gl
1 23.69" 24.78" 30 min/2 A 5 min/1 A
2 20. 18" 22.89" 27 min/2 A 4 min/1 A
3 20.09" 22.81" 27 min/2 A 3 min/1 A
4 18.98" 21.22" 30 min/2 A 3 min/1 A
5 17.53" 17.88" 25 min/2 A 3 min/1 A

6 %

Xt RIS SR ] LA, B S R SE ik
ZERICHE HE v R JRE 2 L) 45 S 0 2 ) R 22 4 SR
Ko HIRFLET, B Sk 2 9810 2R 52 b
BILSE LAY , AN FH X B G 20t ) i D00 3 ™ A% B
TR 3 AR B A R AR TR 22 VR T L 2
Mo J5—J7 T, AEARG I I E] b B Sl ks I LE i 2
Gt s AN PR ) 95 4 S A 22, ROR R 1R I 2K

ARSCH iz Sl il oA, R AP R il A
24 (e H A 2 e D B BTG, BET T i A
SN 2R 4, 45 2 0GB 0y 27, S B T X 18
BERUT BEHh A 2 f fe R 22 B DU % B S
2R G n] LSS I8 it s D 3 ) 1 3 E 7, SRA
sy B shARM, UL R 22800 B s Ak B 55

z\,
B
o

TRE A R RO B A R 1 AR AERS I A e i T
N BN A R 22 , WS 3 sy 1 R A0

SE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

et AR AL A A AL ML R DY) 1R Rt ,2003.

YE SH X. Accurate Measurement about Photoelectric Shift [ M]. Chengdu: Science and Technology Press, 2003. (in
Chinese)

HE,EEE T AETRIIEREIN A DRSS R ZEAMEL[T]. b5 5% 142,2008, (4) :598-604.

HONG X,XU ZH J,YANG N. Error compensation of optical encoder based on RBF network[J]. Opt. Precision Eng. ,
2008, (4) :598-604. (in Chinese)

RS, LA 5, ROk DG HL I A 2 B AR G AR S IE S M 2 A A E T i [T ] R AR 42,2007, (11)
1745-1748.

XIONG W ZH,KONG ZH Y,ZHANG W. Phase correction of quartering deviation of photoelectric rotary encoder[ J].
Opt. Precision Eng. ,2007,(11) :1745-1748. (in Chinese)

F W, Ak 22 K. OGN A AR A JESIAR [T ] o 45 T42,2000,8(2) :198-202.

DONG L L,XIONG J W. Development of photoelectric rotary encoder[ J]. Opt. Precision Eng. ,2000,8(2) :198-202. (in
Chinese)

R, X 2 E. AL S SR K I SE [T ]. il 424 & A ,2006, (3) :3-6.

HE H CH,LIU W G. Research on development of motor motion control and its related technology[ J].
Control Appl. ,2006,(3) :3-6. (in Chinese)

KA, FE P T PC+ iz g hl RATFHGUBE RERIVIET]. Aukiak it 5 43¢ ,2008,6(6) :171-172.

ZHANG H,LI F P. Research on open-CNC based on PC and motor control card[ J]. Machinery Design Manufacture ,
2008,6(6) :171-172. (in Chinese)

B e a0 Zb Lz shiE i R R et [ ]. s 24,2008, (6) :30-33.

LIAO G H,XIE Y M. The design of multi-axis motion control system for stepping motor[ J]. Small Special Electrical

Electric Machines



H2 B A, S T IE SR B A A F S R S 139

Machines ,2008 , (6) :30-33. (in Chinese)
(8] RER. FETiashiEh R AL G RG] B Uk 2004, (3) :95-97.
ZHOU ZH M. Step-by-step motor control system based on motion control card[J]. Coal Mine Machinery,2004,(3) :95-
97. (in Chinese)
[9] LIPPMAN S B,LAJOIE J. C+ + primer[ M. 4t . it [ 8 J7 4 Bt ,2002.
LIPPMAN S B,LAJOIE J. C + + primer[ M]. Beijing:China Electric Power Press,2002. (in Chinese)

EEBE B HE(1985—) 2, U, INARZ LN, WL A, 8055 07 10 e HoR .
E-mail ; nyxzz_333@ 163. com
SRR (1953—) B INARBC BN R L A S0, AR50 A NI R R

E-mail : xuzj538@ ciomp. ac. cn

i R @ B B F ) m

o 1 [E f5 FLBIIM I AR kU

® 1 [EME— VB AR B R B R BRSO 25 5 M AR T

o T EYIBIA W 22T h EDE U AT SR 2 2 T

o S[E(RHEICHH) (SA) SR A 3C) (CA) MRE W SUiiZk ) (PXK) SR (BB R 3T )
(CSA) " H E BB SCHETH I T 45 20 27l [ P A5 42 K62 T A SR BBl A D0 1)

o ST, R R O 1. 156

(fmR S RoR) i b E R B KB CAR S-S Y BT 58 B A EDE e A7 L P & Wi &
g2 F2 T B R R

(SRR BT BTN ZR G PPIR A5 F 4 AP [ P S0 2 B A0 7S SR G
BT VSIS RHIE SR A BETEAR , B S [ AR A 0 Bl A5 B B, WA & Rt i
IR R K, AT SR W P A AT R K R 2 —

(RBRSERY AU T, FNEN 30.00 JT, FEMBERMA S 12 - 203 [F5MEF TS 4868 BM,

o b« AR T A R K 3888 5 FE N GE— Tl : CN 22-1259/04

GBS EBR) gl ] BA o )5 - ISSN 1007-2780
e 4 - 130033 H, 1. (0431)6176059

E-mail ; yjxs@ ciomp. ac. cn ] ik : www. yejingyuxianshi. org





