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patterns are determined. The automatic extraction of the stripe region is finally completed through connected region
region.

According to the characteristics of interference fringe region and compared with many conventional edge
segmentation. The method is validated experimentally. Experimental results show that more accurate image entropy

detection methods, a judgment function is proposed for the automatic extraction of speckle interference f{ringe
Key words

regions based on second-order gradient entropy functions. By analyzing different speckle interference fringe images,

an optimum entropy size interval of a test sub-region and adaptive threshold intervals of different interference fringe
OCIS codes

5l

—

120.6165; 100.2960; 100.3008

is obtained when the size of sub-region entropy is above 15 pixel. The fringe region and speckle background region
an be segmented accurately when the adaptive threshold is within a range of 0 to Q... —1.25, where Q... is the
adaptive threshold

=}

maximum gradient entropy in the image, thereby achieving automatic extraction of the speckle interference fringe

measurement; speckle interferometry; interference f{ringe region; second-order gradient entropy;
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Fig. 1 Comparison of detection results of several edge
detection operators. (a) Original image; (b) Sobel
detection result; (c¢) Canny detection result;

(d) Laplacian detection result
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Fig. 2 Gray histograms before and after Laplacian
transformation. (a) Interference fringes; (b) gray
histograms of speckle background region; (c)
gray histograms of speckle interference fringe
region
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Fig. 5 Result of interference fringe region extraction
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Fig. 7 Second-order gradient entropies of different speckle
interference fringe patterns. (a) Shearography
fringes of circular measured object (left) and
their second-order gradient entropy (right); (b)
digital speckle interference fringes of circular
measured object (left) and their second-order
gradient entropy (right); (c¢) shearography
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digital speckle interference fringes of rectangular
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Fig. 11 Classical interference fringe patterns. (a)-(c) Shearography fringes of objects with different shapes;

(d)-(e) digital speckle interference fringes of objects with different shapes
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Table 1 Second-order gradient entropy corresponding to Fig. 11

Gradient entropy
Parameter Average
Fig. 11(a) Fig. 11(b) Fig. 11(c) Fig. 11 (d Fig. 11(e)

Max, (Q) 6.8629 6.3655 5.598 6.1225 6.9419 6.3782
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Fig. 12 Interference fringe regions manually extracted in classical interference fringes shown in Fig. 11
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Table 2 Second-order gradient entropy corresponding to Fig. 12

Gradient entropy

Parameter Average
Fig. 12 (a) Fig. 12(b) Fig. 12(¢) Fig. 12(d) Fig. 12(e)
Max, (Q) 5.6603 5.2949 4.5775 4.4336 5.5506 5.1034
Min(Q) 0 0 0.4571 0.3537 0.4999 0.2621
Avg(Q) 1.5211 1.7105 2.1247 1.5870 1.9778 1.7842
Diff(max) 1.2026 1.0706 1.0205 1.6889 1.3913 1.2748
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Fig. 13 Different interference fringe patterns and corresponding extraction results. (a)-(h) Speckle interference

fringe patterns; (a')-(h’') extraction results of fringe region
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