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Abstract: Image measuring technique is more and more applied to the double secondary permanent
magnet linear motor rotor position detection because of the advantages of non-contact and anti-inter-
ference. Aiming to the motion blur problem of image acquisition process, an accuration identification
method of motion blur parameters was proposed to realize the precise measurement of linear electric
motor rotor position. By using digital speckle image as the original photo surface, the motor rotor po-
sition information of sequence motion blurred image was obtained by camera. The singular value de-
composition(SVD) was used to denoise the motion blur image for reducing the effect of noise on iden-
tification accuracy. The cepstrum image was calculated, and main direction of the cepstrum binary
bright line, which was the blur direction, was found by using principal component analysis(PCA). At
the same time, the cepstrum 3D image was made by using the two minimum values of its negative peak

to calculate blur length. According to the parameters calculated, the blur speckle image was recov-
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ered, and rotor position was obtained by using sub-pixel image measurement method . Experimental

results show that: the time consumption of proposed method is five times shorter than the Radon

method. And the average absolute error under different dispplacements is only 0. 084 7 mm, which satisfy

the requirments of real time and high precision in linear electric motor rotor position measurement.

Key words: linear electric motor; position measurement; parameter identification; Singular Value De-

composition(SVD) ; Principal Component Analysis(PCA)
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Fig. 1 Speckle image generated from simulation
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Fig. 2 Setup sketch of mover position measurement
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Fig.5 3D image of cepstrum
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Tab.1 Analysis results of motion blur parameters

KB/ [pixel.”]

EMUE 2 PR SHL 2 X iR 22
[12.3, 15] [12.1284, 15] [0.1716, 0]
[15.4, 72.7] [15.4244, 73.7] [0.0244, 1]
[17. 82.6] [17.0491, 82.8] [0.0491, 0. 2]
(18, 19.9] [18.1296, 20.3] [0.1296, 0. 4]
[24.3, 62.1] [24.2797, 62.7] [0.0203, 0.6
[25.2, 32] [25.1853, 32] [0.0147, 0]
[27, 86.1] [26.9342, 84.3] 0. 0658, 1.8]
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Fig. 6 Linear motor rotor position detection system
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Fig. 7 Recovered images of different recovery methods
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