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Research on wavelet selection in all fiber displacement
interference speed measurement system
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Abstract: In order to make the allfiber displacement interferometer system for any relector( AFDISAR) operate accurately
and stably based on wavelet analysis the AFDISAR signal was analyzed theoretically and then six types of wavelet base functions
were selected for computer simulation and finally the optimal wavelet base appropriate for AFDISAR signal analysis was decided.
At the same time the accuracy of 99% and high stability of the system were verified in the freefall motion experiment and the
high-speed detonation experiment respectively. The results indicate that the selection of optimal wavelet base function is reasonable.
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Table 1 Error analysis of free-fall velocity experiments
the first freefall velocity experiments

lower limit predictive value limit actual measured value error/ %
acceleration of gravity g/(m * s™?) 9.7500 9.7630 9.8000 9.7270 0.3687

height of the drop h/m 1.5950 1. 6000 1.6050
terminal velocity v, /(m s ") 5.5770 5.589%4 5.6087 5.5820 0.1327

the second freefall velocity experiments

acceleration of gravity g/(m * s™2) 9.7500 9.7630 9.8000 9.7630 0.0000

height of the drop h/m 0.1150 0.1200 0.1250
terminal velocity v, /(m *s~!) 1.4975 1.5307 1.5652 1.5190 0. 7660

the fifth freefall velocity experiments

acceleration of gravity g/(m * s~2) 9.7500 9.7630 9.8000 9.6620 1.0345

height of the drop h/m 1.5020 1.5070 1.5120
terminal velocity v, /(m * s7") 5.4119 5.4245 5.4438 5.3633 1.1290
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Fig. 4  Air gap load detonation of the experimental setup
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