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Estimation method of fast interpolation of 3-D data based on priority

XIONG Runhua, ZHANG Qican
( Department of Opto-electronics, Sichuan University, Chengdu 610064, China)

Abstract: In order to interpolate these missing data of 3-D measurement quickly and accurately and achieve further
comparison study, the estimation method of fast interpolation of 3-D data based on priority was proposed. This algorithm
was used to interpolate both the data of simulation experiment and twenty frames vibrating speaker. Compared with other

common interpolation algorithm, this new algorithm is time-saving and its result is much better. It can be used to handle

large amounts of data of 3-D shape measurement.
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Fig. 1 Combination algorithm
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V(x,y) = g(x,y), (5M43) (5)
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Fig.2 Priority schematic diagram
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Fig.3 Early part of the program
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Fig. 4 Late processing part of the program
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Fig.5 Interpolation of simulation experiment data

a—73-D shape with missing data b—missing data regions c—result by
priority algorithm — d—result by gradient estimate algorithm e—result
by weighted average algorithm f—interpolation error of weighted average

algorithm  g—interpolation error of gradient algorithm h—interpolation

error of weighted average algorithm

Tablel The standard deviation and the computation time

interpolation standard computation
algorithm deviation/mm time/s
proposed algorithm 4.22x107° 0.30
gradient estimate algorithm 9.93 x10° 0.41
weighted average algorithm 1.78 x10~* 0.43
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Fig. 6 Interpolation results
a,b—the 1st,14th frame interpolation data ¢ ,d—the 1st,14th frame in-
terpolation data( line box) e ,f—the new algorithm(1st,14th) g, h—
the weighted average algorithm(1st,14th) i, j—gradient estimate algo-

rithm( 1st,14th)
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Table 2 The computation time

interpolation algorithm(5 x5 window) computation time (20frame/s)

proposed algorithm 19.43
gradient estimate algorithm 37.87
weighted average algorithm 39.97
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