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Study on 2D Displacement Remote Measurement Sensor

HONG Xin
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Abstract A novel displacement remoter measurement utillizing Dopples effect was proposed in this paper. The Doppler shift of

differential structure was analyzed theoretically. The double-beam differential optical system with a optical-acoustic modulating

structureE-big aperture collecting backward scattering lightE-and compensating the losing signal by computer tracking software was

designed. The displacement measurement of paper and rough mental surface at a distance of 10 meters has been achieved with an

accuracy of +0.5% .
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Fig.1 Schematic diagram of double-beam differential

optical system
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Fig.2 Principle of 2D displacement measurement
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Fig.3 Forms of laser Doppler signal
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Fig.4 Schematic diagram of optical measuring system
1£%e-Ne laserE2£5E coustic-optical modulator 1E2E8E4ENensEXE mirrorE57E£%ollimating systemE»8Eens with big aperture£»
9£%moving objectE»l0E%rismE»1 1EPIN detectorE»1 2£%ignal extracting systemE»13£%ulse transducing circuitE»14£98253 counterE»

15E£%omputerE»16E£°4 / D transducerE»1 7E%ignal losing compensating system
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Table 1 Experimental parameters

Laser 15 mW

AO modulator 1 30 MHz

AO modulator 2 40 MHz

Collecting lens $ 160 mm

PIN detector Giameter of photosensitive face
¢ 0.5 mm

Working bandwidth 0.05 ~ 50 MHz
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Fig.5 Signal pre-processing system
1£925 ~ 45 MHz filterf£2£Preamplifierf>3£%ignal splitterEEFEYow-pass
filter DC-1000 HZESE8EYrequency mixingEXE2S ~ 32 band-pass filterE»
9£938 ~ 45 MHz filter£»10£°40 MHz acoustic-optical modulator driving
frequencyt»  11£° 30 MHz

acoustic-optical modulator

driving frequency
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Table 2 Measured values of 2D displecement " at the distance of 10 m£O

Nubmer 1 2 3 5 6 7 8 9 10
Vertical measured value/mm 10.460 | 10.634 | 10.544 | 10.690 | 10.579 | 10.732 | 13.947 13.954 | 14.128 | 14.135
Horizontal measured value/mm  28.430 | 28.634 | 28.225 | 28.423 | 28.161 | 28.735 | 37.795 37.555 | 37.865 | 37.534
£72% + y£87 /mm 30.293 | 30.553 | 30.130 | 30.367 | 30.083 | 30.674 | 40.286 40.064 | 40.415 | 40.107
Reference/mm 30.157 | 30.449 | 30.075 | 30.369 | 29.984 | 30.425 | 40.090 40.134 | 40.738 | 40.529
Number 11 12 13 15 16 17 18 19 20
Vertical measured value/mm 14.114 | 13.975 | 14.233 | 17.337 | 17.344 | 17.406 | 17.803 17.984 | 17.699 | 17.539
Horizontal measured value/mm  38.274 | 37.534 | 38.246 | 46.346 | 46.276 | 46.720 | 46.360 46.692 | 47.122 | 46.889
£72% + y?£87 /mm 40.793 | 40.051 | 40.809 | 49.483 | 49.411 | 49.851 | 49.661 50.036 | 50.236 | 50.062
Reference/mm 40.532 | 40.452 | 40.774 | 49.437 | 49.421 | 49.890 | 50.060 50.136 | 50.274 | 50.332
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