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Fig. 2 The halos of computer Young' s fringe patterns are (a) smaller than, ¢b) the same as, (c) larger

than the DFT spectrum planes of the specklegrams respectively
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Table 1 The theoritical and experimental results

—

label numbers 1 2 3 4 5 6 7 8 9 10 11

r -coordinates !
2.5 7.5 12.5 17.5 | 22.5 | 27.5 | 32.5 | 37.5 | 42.5 47.5 | 52.5

(mm)

theoritical displa-
2.73 | 8.18 13.6 119.09 | 24.4 | 29.7 | 35.0 | 40.20 | 45.34 | 50.39 | 55. 34

cements (um)

fringe numbers 0 1 2 3 4 5 5 6 7 8 8

experimental s

0 6.64 113.28|19.921]26.56 | 32.2 | 32.2 [ 39.84 | 46.48 | 52.2 | 52.2
displa-cements {um)

relative errors

- 18.8 2.4 6.1 15.9 8.4 8.0 0.9 2.4 3.6 8.7
()

absolute errors

2.73 1. 54 0.32 [40.83| 2.16 2.5 2.8 0. 36 1. 14 1. 8] 3. 14
(pm) .

label numbers 12 13 14 15 16 17 18 19 20 21 22

z -coordinates
(o) 57.5 | 62.5 | 67.5 | 72.5 | 77.5 | 82.5 | 87.5 | 92.5 | 97.5 | 102.5107.5
mm

theoritical displa-

60,19 | 64.92 [ 69.53 | 74.0 | 78.33 | 82..5 | 86.51 | 90.34 | 93.98 | 97. 43 |100. 68
cements (um)

fringe numbers 9 10 10 i1 12 12 13 14 14 15 15
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expetimentals
59.76 | 66.4 | 66.4 | 73.04 | 79.68 | 79.68 | 86.32 ] 93.0 | 99.6 | 106.2 | 106.2
displa-cements (um)

relative errors

)

absolute errors

0.7 2.5 ' 4.5 1.3 1.7 3.4 0.2 2.9 1.0 2.2 1.1

0.52 | 1.48 | 3.13 | 0.96 | 1.35 | 2.82 | 0.18 | 2.66 | 0.98 | 2.66 | 1.08

(um)
labet numbers 23 24 25 26 27 28 29 | 30 31 32 33

x~-coordinates 112.5 | 117.5 | 122.5 | 127.5 | 132.5 | 137.5 | 142.5 | 147.5| 152.5 | 157.5 | 162.5

theoritical displa- '
103.71{106.51)109. 69 111. 41|113.48|115.28] 116.8 {118.05| 119.0 | 119.6 | 120.0
cements (um)

fringe numbers 16 16 17 17 17 17 18 18 18 18 18

experimental s
106.2 | 106.2 | 112.8 | 112.8 ) 112.8 | 112.8]119.52]119.52|119.52|119.52|119. 52
displa-cements (um)

relative errors
2.4 0.3 2.8 1.2 0.6 2.2 2.3 1.2 0.4 0.0 0.4

(%)
absolute errors
2. 49 0. 31 3.11 1. 39 0.68 2. 48 2.7 1. 47 0.52 | 0.0uB8 | 0.48
(um)
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Direct pointwise analysis of double exposure specklegrams
with digital image processing
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Abstract

A pointwise analysis method, which is used for obtaining Young’ s fringe patterns
and measuring the magnitudes and directions of displacements by directly processing
double exposure specklegrams with digital image technique, has been presented. In this
procesure. If a proper speckle recording arrangement and a suitable magnifying power of
the microscopic objective are selected, a high measuring sensitivity and accuracy can be
obtained.
Key words digital image processing, speckle patternt, microscopic objective.





