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Fig. 4 Signal processing

1,2 filter and amplifier; 3, 180-degree phase shift

4. subdivision circuit; 5. directional differentiating circuit
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Fig. 5 Error curves
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Table 1 Precision of the lateral displacement-measurement the measurement distance is 6 meters
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digital meter

forward result

backword result

backword result
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]'Qd.ication of forward result
digital meter
©1100.0 96. 8 103,
1200. 0 102. 4 97.
1300. 0 98. 2 97,
1400. 0 102. 4 99.
1500. 0 97.6 102.
1600. 0 102. 4 98.
1700. 0 101. 8 100.
1800. 0 97.6 103,
1900. 0 100. 8 96.
2000. 0 96. 8 99.
maximum
. accumulating error 11. 2 8
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Table 2 Image field measurement

axial position five results by measuring the grate lateral range of field field
of grating/mm displacement 300 pym/pm depth depth/mm
direction of 1 2 3 4 5
movement
0.2 forward 235.2 233.6 209.6 232.8 238.4| peyond field
' backword 306.3 308.0 310.3 316.0 291.3 depth
o5 forward 232.8 221.6 237.6 239.2 240.0 | peyond ficld
’ backword 297.6 303.2 300.0 302.6 298.4 depth
0.8 forward 299, 2 298.4 303.2 302.4 296.8 bound of field
) backword 298.4 302.4 301.6 299.2 300.8 depth
0 forward 300.8 302,4 299.2 298.4 3024 | within field |0 08182
backword 302.6 302.4 299.2 299.2 300.8 depth
19 forward 296.0 303.2 302.4 299.2 298.4 | pound of field
backword 299.2 303.2 302.4 297.6 299.2 depth
20 forward 256.8 244.8 265.6 246,4 236.8 beyond field
backword 303.2 296.0 300.8 298.4 299.2 depth
20. 5 forward 200.8 247.2 233.6 236.0 233.6 | peyond field
’ backword 290.4 268.0 254.3 293.6 282.4 depth
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Study of Laser-Doppler Displacement-measuring Technique by

Polarization Phase-shifting and Grating Produced Frequency Beat

Hong Xin Zhang Defen Jiang Chengzhi Chen Lincai Zhang Haixiang
(Department of Precision Instrument, Tianjn University, Tiunjm 300072)

Abstract  This paper studied the lateral displacement-measurement technique by using the
laser Doppler effect of the moving grating which acted as a scatterer. The measurement
principle was described by analyzing the optical system in which the grating was chosen to
produce beat frequency while the polarization was used to obtain phase-shift. The direction
identification principle using polarization phase-shift was alsc analyzed.

Key words  grating produced beat frequency, polarization phase- shift, laser Doppler

effect, lateral displacement '



