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Position measurement for linear motor mover based on
aperiodic sinusoidal stripe image
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Abstract: To improve the accuracy and anti-interference of the position detection of a linear motor
mover from a target shooting source, an aperiodic sinusoidal stripe image was constructed and a sub-
pixel measurement method based on the gradient method was introduced to achieve high-precision
measurement of the mover position. First, by changing the stripe cycle of the sinusoidal stripe, an
aperiodic sinusoidal stripe image was generated. Second, an aperiodic sinusoidal stripe image with
strong robustness was selected by using the Pnatt entropy of the image. Finally, the subpixel
displacement of the adjacent target image was calculated using the gradient method based on the
Barron operator, and the actual displacement of the linear motor mover was obtained by combining the
calibration coefficients of the calibration system. Simulation and experimental results show that when
compared to the aperiodic fence image, the aperiodic sinusoidal stripe image has strong robustness and
a measurement accuracy of 0. 02 pixels.
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Fig. 1 Linear motor mover position measuring system
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Fig. 2 Aperiodic information of fence image
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Fig. 4 Aperiodic sinusoidal stripe
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Fig.5 Aperiodic sinusoidal stripe image
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(a) Periodic sinusoidal stripe image
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Fig. 9 Comparisons of three different entropy images
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Fig. 16 Experimental results of different entropy images

under the light intensity of 10 000 Lux
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Fig. 17 Experimental results of different types images

under the light intensity of 10 000 Lux
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Image acquisition example under the light

intensity of 4 800 Lux
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Fig. 19 Experimental results of different entropy images

under the light intensity of 4 800 Lux

I 19 Ca) ] 11, AS [R5 5 A5 09 D0 o iR 22

JEE 2 9 R — 0. 129 ~ 0. 123 mm, — 0. 104 ~
0.104 mm, —0. 068~0. 073 mm; & 19(b) [ &
HE 3 b AR A T AR X IR 22 43 5 9. 003%
7.639%.5.066% . H L4380, A IR
JEV M 1 5% 2% 230 R 7 ol 4R 728 165 e 0 o 445 AR e 42 3
TR KRBT TR RE ) e,

R R L AR AR R FE AR 1R S AR
011 5% 2% S0 MG 04 6 T+ K B %) 52 i), Ol R
J7 4 800 Lux, 2l A R 1% 15 2 ih £ an 18l 20 o

o VA

0.1 .
£ v V T 3
£ 00 %G
=-0.1 {5 4
] {5
—02 1 1 I 1 1 E'”*
2 4 6 ] 10
Displacement/mm
(@R 2 M
(a) Error curve
12
<10
E 8 A3 1E 3%
@ 6 FoE &
E 4 i
E 2 1 FE] S0 A
0—%= T T T Pl 1%
2 4 6 8 10
Displacement/mm
(b) AT 35 22 Hh 2k
(b)Relative error curve
K20 AR 8B EMRTE DG BB 4 800 Lux I SEHR 25 R

Fig. 20 Experimental results of different types images

under the light intensity of 4 800 Lux
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