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Fig. 1 Schematic diagram of doublebeam differential optical structure
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Fig. 2 Schematic diagram of differaction in acousto optical crystal
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Table 1 M easured result of paper

measured value 2.739 4.590 5.511 6. 652 8. 674 11.901 13.973 14. 065 15.072 16.579
reference 2.718 4. 666 5.482 6.726 8.739 11.778 13.835 13.982 | 15.126 | 16.700
measured value 18.014 19. 127 19.892 | 20.261 20.816 | 22.301 25.777 | 26.847 | 27.506 | 28.231
reference 17.929 19.219 | 19.946 | 20.148 | 20.775 | 22.397 | 25.879 @ 26.876 | 27.0648 | 28.101
measured value 30.138 | 30.033 | 29.987 | 30.441 31.409 | 33.215 | 34.726 | 36.448 | 37.766 | 35.646
reference 29.995 | 30.179 | 30.100 | 30.445 | 31.625 | 33.078 | 34.538 | 36.410 | 37.899 | 35.630
measured value 39.919 | 40.565 | 41.425 | 43.642 | 44.749 | 46.561 | 47.246 | 48.535 | 49.060 | 50.607
reference 40.062 | 40.578 | 41.319 | 43.549 | 44.878 | 46.408 | 47.051 | 48.582 | 48.942 | 50.510

Table 2 Measured result of lathing surface with roughness Ra= 0. 80 km

measured value 2.554 3. 445 4.472 5.395 5. 580 7.643 8.633 8. 836 9.422 | 11.225
reference 2.530 3.413 4.431 5.361 5. 846 7.657 8.572 8.912 9. 420 11.320
measured value 12. 339 13. 532 14.533 [ 15. 633 18.815 | 20.740 21.991 | 26. 186 27.762 28. 795
reference 12. 364 13. 445 14.446 | 15.695 18.700 | 20.738 22.100 | 26.152 22.725 28. 783

Table 3 Measurement result of milling surface with roughness Ra= 6.3 Hm

measured value 2.744 3.904 4.007 5.458 5.876 6.419 7.270 8.450 | 10.195 | 12.419
reference 2.761 3.951 4. 040 5.459 5. 852 6. 475 7.291 8.429 10. 248 12. 377
measured value 14. 097 14. 160 16. 402 18.263 | 20.893 | 21.297 | 23.339 | 24.760 | 26.54] 29. 483
reference 13.984 14. 236 16. 380 18.216 | 20. 861 21.338 23.359 | 24.682 | 26.435 29.572
& ¥ I laser Doppler vibrometer with fiber optic components.
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Remote Displacement Measurement of Solid Scattering Surface Utilizing
Laser Doppler Effect
Hong Xin He Shunzhong Jiang Chengzhi Chen Lincai
( College of Precision Instrument and Opto-electronics Engineering of Tianjin University, Tianjin 300072)
( Received 10 May 1999; revised 15 November 1999)

Abstract: The remote displacement measurement w as realized utilizing laser Doppler effect. T he
Doppler shift of differential structure was analyzed theoretically. The displacement measurement
system of double-beam differential acoustooptic modulating structure, large aperture collection of
backward scattering light and realtime compensation of the losing signal by computer tracking
software was designed. The displacement measurement of paper and metal at a distance of 10
meters was made with an accuracy of £0.4%.

Key words:  laser Doppler effect; acoustooptic modulation; collection with large aperture;

tracking compensation; remote displacement measurement



