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(a) &) : ()
Fig. 1 Analogous noise—free white light speckle photography

(a) 0.1 (b) 0.5; (¢) 1.0 respectively
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Fig. 2 TFig. 1 after restoration
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Table 1 measurement result of fringe space with the influnce of diffraction halo
(halo’s diameters are 240)

SXE 12 8 6 4 3 2
sgi""‘" 20 30 40 0 80 20

me;‘;.ifd Max | Min | Max | Min Max | Min Max | Min Max | Min | Min

tested space
-3 € e e 1 e é e &€ e e
9 Vo) 9 () 7 (@) 7 || 9 liend)| 7 ()| T o) T (o] 9 ()| T fenf 9 len
O.l16.020.021.3&524.020.0'38.027. ~ ===~ ({—1—|=1—|—=1—1—| _ |—
10.2/119.3 3.5|20.7|3.527.5| 8. 31.3' 4.335.012.546.015.0| —{ — | — | —|—|—1—(1—| _ |—
0.3|19.3 3.5/20.5(2.5/28.0] 6.7|30.7] 2.3(35.0112.5|44.0/10.0/44.0(26.7|72.020.0§ — | — | — | — A
0.419.3 3.520.0‘0.029.0 3.3130.7 2.336.5 8.8/42.0] 6.0148.0120.0/62.7| 4.5 — | — | — |—]| _ |—
E 0.5{19.3 3.520.60.029.0) 3.330.7] 2.337.5 6.341.3 3.352.0{13.8/61.8 2.260.025.7%86.0(7.5 _ {—
i 0.6(19.3 3.520.0‘0.029.0 3.3130.71 2.338.01 5.0/40.6| 1.5/52.0413.3{60.01 0.0[60. 25.484.05.0 N
> 10.7120.0 0.020.0‘0.029.0 3 0.01 0.033.01 5.0140.6f 1.5!52.0113.3{60.0 0.0{64.0120.082.0{12.5 — ==
10.8]20.0 0.020.0'0.029.0 3.330.0y 0.0§38.00 5.0140.0{ 0.052.0/13.3|60.0 0.066.017.580.0/0.0{125.0{5.0
10.9]20.0 0.020.0|D.029.0 3.8130.0; 0.0§38.01 5.0(40.0] 0.0{54.0110.0(60.0 0.063.01156.080.%0.0{125_(44+.2
1.0}2° 00 0'020'0i0'029'0 3 30.0’ 0.0‘38.0 5.0{40.01 0.0{54.0{10.0{60.0) 0.0,68.0}5.0!80. 0.0[126.045.0

Table 2 measnrement result of fringe space after restoration (halo’s diameters are 240)

fringe number 12~6 4 3 2
given space 20~40 60 80 120
measurad point Max Min Max Min Max Min Min
tested space
g (%) g (%) g Ie(%) 7 el ¢ ko
0.1 58.0 | 3.3 | 62.0 | 3.3 | 3.5 | 4.4 |82.0|2.5 - |-
0.2 58.0|138.83|62.0 3.3 |83.5[4.4|82.012.5 — |
0.3 58.013.3162.0 | 3.3 (83.5|4.4)/80.0(0.0]|128.0|86.7
0.4 58.0 | 3.3 62,0 | 3.3 |82.0|2.5|80.0[0.0]128.0]86.7
no error 58.013.3|60.0 10.0}82.0 |25 |80.0|0.0|126.0/|5.0
visibility 0.5
0.6 1.0]1.7160.0|0.0(82.025]|80.0/0.0]|130.0}8.3
0.7 61.0 (1.7 |60.0 | 0.0 (82.0 (2.5|80.0]|0.0]|128.0)}6.7
0.8 61.0 1.7 | 60.0 |0.0 | 82.0 |2.5 | 80.0 | 0.0 | 126.0 | 5.0
0.9 61.0 1.7 | 60.0 | 0.0 | 82.0 | 2.5 | 80.0{ 0.0 | 125.0 | 4.2
1.0 61.0 [ 1.7 | 60.0 | 0.0 | 82.0 | 2.5 | 80.0 | 0.0 | 126.0 | 5.0
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A digital image restoration method for automatic analysis
of speckle photography fringe pattern——Elimination of
influence of diffraction halo

Hvu YiQuy
(Basearch Department, Changsha Bailway Iastivte)

(Raceived 5 Cetober 1987; revis=d 14 December 1937)

Abstract
A digital image restoration algobrithm is discussed which can eliminate the
influence of non-uniform intcngity distribution ef diffraction halo and enhance the
accuracy for computer to analyze speckle photography fringe pattern automatically.
The computing program is also presented briefly. Test results using the algobrithm
and the program to deal with analogous white light gpeckle photography fringe
whthout noige are very satisfactory.

Key words: speckle photography, fringe pattern, digital image restoration mbthod,
diffraction halo.





