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(Speckle Interferometry and Automatic Fringe Analysis

for Small Displacement Measurement)

& B OBRME M oA B o
(Seong Keun Kim, Sang Keun Gil, and Han Kyu Park)
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Abstract

Dual field speckle interferometry that is sensitive to the surface displacement of the object is
constructed, and fringe patterns that have the displacement-informations are analysed using digital
image processing.

From 10um to 80um with respect to each specklegrams are obtained by double-exposure tech-
niques, which are analysed by the proposed system and algorithm,

Up to 10um displacement, near measurable lower bound of Speckle Interferometry, fringe
visibility is decreased due to decreasing fringe density, therefore relative errors are produced over
10% But over that displacement, relative erro.s are produced below 5%.

Particularly, It is observed that spatial frequencies of each displacement are comparatively

linear.
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d mic. {Up(x 1/256) fr fr [d meas. | Relative
(um]| (pixels) |(pixels)| (mm]|{ gm ]| Error(%)
10 9 28.4 | 14.2 1.1 11.0
20 17 15.0 7.5 21.0 5.0
30 26 10.2 5.1 30.9 3.0
40 34 7.5 3.8 42.0 5.0
50 43 6.0 3.0 53.2 6.4
60 51 5.0 2.5 63.0 5.0
70 59 4.3 2.2 72.9 4.1
80 67 3.8 1.9 82.8 3.5

Ak

Ag AAZFE 20m o4l Mt A
A 5% olstel wimA Hag Aol se
10um ©l3le] W9 ZAA = 10% o4k At
A7t st Aaagel el Holzeh 10mel
9 2AdA = AA HYE slsted olA .\.?_,z_"_
ol ¢a &4} wo] T35S 7FsAd0)g)
3 22 WA, F F5H YEr i
A E 7t Holx 2 A &
=Z5ked ofege] BEE & F
a® 5, 28 6, 28 7L 72tz &
o alEl HZ, wol g E7 Falgo A o

1

Elan



160
Comparison of Exact stslacenent
and Measured Displacement
[ um ]
80 { ! Exact /s
781 +: Measured /,ﬁ
60 2
90 ,/%
40
30 2
20
10
18 20 30 40 50 60 70 88 [ us]
a5, A wslsh 24" Wl wa
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