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Abstract

view and limited information for characterizing sludge samples, a multi-image stitching approach of activated sludge microscopic

Addressing the problem of a single activated sludge microscopic image under high magnification of a small field of

images based on the Floyd algorithm is proposed. First, the scale-invariant feature transform algorithm is used to extract feature
points of activated sludge microscopic images, and the distance matrix of multi-image feature matching points is computed using
cosine distance. Next, the Floyd algorithm is used to determine the multi-image stitching reference map and the optimized
stitching path. Finally, the images are stitched based on the stitching path and the reference map by an affine transformation.
The experimental findings show the efficiency of the approach proposed in this study. In the case of a limited field of microscopic
and multiple images in disorder, the approach can solve the problem of stitching images.
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Table 1 MS-SSIM indicator comparison

16.55% overlap

41.4% overlap

16.55% overlap

41.4% overlap

No. Proposed method Autostich Proposed method Autostich | No. Proposed method Autostich Proposed method Autostich
1 0.9653 0. 6356 0.9661 0.7408 11 0.9621 0. 5567 0.9631 0.7531
2 0.9653 0.6322 0. 9655 0. 8883 12 0.9637 0.6584 0. 9644 0.7651
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No. Proposed method Autostich Proposed method Autostich|| No. Proposed method Autostich Proposed method Autostich
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No. Proposed method Autostich Proposed method Autostich|| No. Proposed method Autostich Proposed method Autostich
1 14.32 5.55 20.97 12.90 11 14.23 5.15 23.16 11.03
2 21.62 7.08 35.16 13.46 12 19.45 7.18 34.15 13. 26
3 23.92 7.90 41.02 15. 67 13 False False 30. 69 13.17
4 12. 38 False 19.89 12.51 14 14.83 5.03 24.53 12. 36
5 19.06 6.99 31.65 13.89 15 15.12 5.50 24.86 12.57
6 11.58 4.95 18.35 11.79 16 14.59 5.41 24.22 13. 46
7 18.78 6.88 32.93 13.94 17 13.49 5.21 21.97 11. 20
8 14. 88 5.76 23.69 12. 20 18 13.15 False 21.16 12.04
9 16. 04 5.99 26.00 13.32 19 11.96 5.11 18.53 10. 82
10 15.93 5.89 26.99 12.03 20 11.53 5.10 18. 64 10.17
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splicing result of proposed method ; (c) splicing result of
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Fig. 3 Microscopic image stitching results of 42 activated

sludge. (a) Microscopic images of activated sludge;

(b) grouped mosaic 1; (¢) grouped mosaic 2; (d) stitching

result of Autostich method
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