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Abstract For the purpose of improving the velocity measurement accuracy of photoelectric encoders, a velocity
measurement method based on the signal of moire fringe is proposed. A velocity measurement model based on
moire fringe is established using the total differential equations. The main factors affecting velocity measuring
accuracy are analyzed and the influence of different factors is compared. An improved algorithm is deduced and
the measurement system is established based on the velocity model. Measurement results on some 21- bit
photoelectric encoder indicate that the root mean square of measurement error has reduced from 0.0367 rad/s to
0.0216 rad/s. This method can achieve fast and high—accuracy measurement, and be suitable for the control system
requiring for high real-time capability.
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Fig.1 Structure of photoelectric encoder
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Fig.2 Influence of different error factors for speed measuring precision
3.2 FIA & /N FRENNE WBUEN R E L
WAL L Ay o] AAS S W A B R B ) G B 0 ORGP S W AR B AT R
F M FNRE I, AT LAAT R0 i 5 15 4 A s 000 ok
T IEARYERZE R T kb A " RS IEM P EME S A w o N

K, =cos @ 7)
M. =sin(g —a)=sing cosa—cos@sina’

K« wmfﬁﬁgé\z‘—rw =0 M PR R TS . axe 0 MK (5 B AR e EAc iR 2. L

1108003-3



S I S

=R BOC R ] A
sinp +cos’p=1. (8)
H1 (7). (8)xn] 13
. T
(W) mop, Mf]'[l Hlan'q 230Q %} =1. ©)
COos COSs

Mo b, R BRSO S W] LB A T UCREER PG . A B s w, R B/ ZIRIEMLE L
A (O)FRIAT LUK IE AR 22 FOAIER MR 22 o« S8 O A5 5 BURLIE , R IE S5 & MHE 308 . w, W
TS/ W U

Mo =M
{ . M tuM sino - (10)
o=
cos «
BR5 (5) . (10)xX AT A3 A 1E J5 il B2 A X
e dm—,u;'dmz (. dp, —pdu ) cosa
(,LL +uly 2 de (W A+ 2w, sina ) 2" de
3.3 ETEMFLESHETUNREBRERRE
1T 52 Br & M A5 BOEHUE 5 AT B9 25 Tl B 0075 B Al 26 8015 5 BT TR 1R 2 % T R TR OF A 0 — 4> A v
5, DSOS B (6) AN RE T f i 1350 1 2 1) 245 1) A LS8 o 2 2 % A ol 2 A R AR B AR, do BB IE B VR R R T
i 3 s .

(11)

53 B IEE LR ER
Fig.3 Schematic diagram of correction algorithm
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Fig.4 Velocity measurement experimental system
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