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Abstract:In order to ensure and improve the accuracy and real-time performance of the signal subdivision results of grating sensor in
dynamic measurement process, in this paper, a new digital phase-locking subdivision method for Moiré signal is proposed. This method
adopts an open-loop structure, and according to the real-time frequency of the grating Moiré signal, subdivision function of the grating
Moiré signal is completed adopting fractional frequency division method. An FPGA-based modified digital phase-locking subdivision
circuit was developed, and the key links of the circuit in the process of subdivision were analyzed. The effectiveness of the subdivision
algorithm was verified using the homemade subdivision circuit board with the signal generator and actual signal as input, and the modified
digital phase-locking subdivision method was compared with the traditional phase-locking subdivision method in subdivision effect. The
experiment results show that the digital phase-locking subdivision algorithm designed in this paper can complete the subdivision function
in the case of higher Moiré signal frequency and frequency change rate, so it can be better applied to dynamic measurement occasions.
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Fig. 1  Structure of the grating measurement system
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Fig.2  Principle of digital phase-locked subdivision
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Fig.3 Principle of the modified digital phase locked subdivision
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Fig. 4  Principle of fractional frequency division method
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Fig.5 The subdivision effect of fractional frequency

division algorithm

HIPEL S TR0 A T, ] P ZNEOS A o i i 1 2 4
JA0 T, A5 SR 6 AW T, 55, BRI RIIE T
8 Ao (HR T 8 A A i A A I AN R 8
AYEY, PR R DT [ 2 5 PR A A G 22 18] A A 22

5 %255 MU/ NS AT AR 22 120 6,0

NN UL BT B G 1R 22, A4 1] 7
PR A o 21 05 R A R R 9 i R DU
PASR i sh A0 40 7RG E R4 1 5 9 1 B0 e
K6 iR,

A=min(k,k,)
I=(N/A)

[————--—-

IV 1A
M+1F-1M

Edlilag s K
MFU-1M+1

( &%® )
Ko AR sl I 5k
Fig.6 Flow of frequency control word

regulation algorithm

B ek, Gk, BSRON B ETE—A T R,
gy S AR 0 LA St A

A =min(k, ,k,) (14)
T i i AR AL R
l =% (15)

Ph ey <ley SR 8] A0 238 4 o) 8 45 B3 o At 3 4 il
SR T A=k, A ARG 1A MR -1 M+
PRUE T, BRI P IV AR R 1 7

VIS SR T oLt A 5 i B, B0 N=8,k, =2k, =6,
FERTR PR IR A T ARYEC (14) RN (15) 153 ,4=2,
[=4 B0 8 MR E T T3 A=2 41, B HF i i1
LA M RT3 A M+1, S0 i S il s i 4 43
SO ANE 7 iR,

t 7 WR  E—A A 5 R TR, 2 A
N T AGSF e DTN T, 155 1% 0T 9z,
B B (] 5 B AR S = [R1R 25 I8 e, , Bl R
s WIS IR 2N R 8 R,

FH L 8 A A A R RA S R AR =
e, BN o BRIESR FH T/ INEIC3 SRR 4 o <7 ) 1 5



L E 5 — PO SR A5 S B SR A 2 5 ik 29

%3
< T, »!
e T —
47'\’,>§ T >

4 s 7 & &

7 AT ] 8 S I A R
Fig.7 Subdivision effect after using frequency control

word adjustment algorithm

REGREMs

.l I

1 2 3 4 5 6 7 8
N

B8l PB4 i 7 SRk R 1 S R GE IR 250 L

Fig. 8 Comparison diagram of the system errors before

and after using frequency control word adjustment algorithm

T W HE R B AP A0 240 53 5 8 | AN ACAT LA R A 4 A
IRz B AE S, T EL RS IR0 73 A5

3 PiHEAS FiER FPGA HEE

R AR IE B A0 I ) SR FLERGE 1, #E FPGA
5 b S B A A L B T, ST R
RN 43 7 % B BLIR AT 5 40 0 A HH K R H 5 ATE & 4
9 FiR .,

_— = — — — — — — — —

I |
| s | : FPaA |
- | & % #|
sinf ! % % I"(”)' % Q Eoe g 1 (n)

]
Ly
| - _ —__ __ |

T & %
gt
L

K9 B4 RS e

Fig.9 Circuit block diagram of the digital subdivision system
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Fig. 16 The experiment setup
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Table 4 Subdivision results of the turntable for the whole

circle under different speeds
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