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A segmentation method of yellow and green apple images based on visual
attention mechanism
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Abstract: Aiming at the problem that the yellow and green apple images in similar background were difficult to be seg-
mented, a segmentation method based on visual attention mechanism was designed. The components of R, G and B in RGB
color space were extracted, and the R-B and 2R-G-B color difference were used as color characteristic components of yellow
and green apple images, respectively. The salient graphs of the normal light region oriented fruit based on frequency-tuned sa-
lient region detection (FT) were extracted. The watershed algorithm based on the mark was used to deal with the original im-
age, and FT algorithm was used to extract the salient map of the highlighted region oriented fruit. Two parts of salient graphs
were segmented using adaptive threshold method, respectively. After the removal of small area and boundary object, two par-
tial binary images were obtained and merged to get the fruit target area of yellow and green apple. Finally, the subjective judg-

ment of experimental results and the quantitative analysis of

175 B 5 :2018-03-29 three evaluation indicators based on segmentation error
HEETE LI [ AR 4E 34 1 B ( BK20140266) ; 1L I8 15 (A,), false positive rate ( FPR) and false negative rate
Gzt Rs FUARBI ISR I B ( 17KIB416002) ;% M i RBH 11 (FNR) were carried cut. This method can more effectively
R¢ B H (€J20179057) segment yellow and green apple fruits, A;, FPR, FNR were
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Fig.1 Flow chart of yellow and green fruit segmentation
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Fig.2 Images of normal light fruit area oriented extraction
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Fig.3 Flow chart of watershed algorithm based on markup
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Fig.4 Effect maps and saliency maps of watershed algorithm

based on markup
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Fig.5 Images of highlighted fruit area oriented extraction
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Fig.6 Segmentation effect of apple images
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Fig.7 Saliency maps of five saliency detection algorithms
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Fig.8 Result comparison between the designed method and artificial segmentation
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Table 1 The evaluation results of six significant detection algorithms

ITTi Hk FT 83k HC 9k LC 5k CA Bk LN EAYIRS
WI&¥5 4. FPR FNR A, FPR FNR A, FPR FNR A, FPR FNR A, FPR FNR A, FPR  FNR
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1 70.60 3.18 27.69 69.48 31.71 95.02 4.62 9.71 82.35 3.44 43.87 38.16 76.55 79.52 18.69 4.98 14.56 14.63
2 70.94 75.47 27.60 11.90 49.84 95.97 67.97 65.51 16.26 34.04 58.53 22.38 75.13 25.51 50.60 0.91 8.90 5.3
3 54.72 13.86 14.93 81.43 24.35 92.93 2575 84.07 25.43 35.00 19.66 25.11 61.60 47.33 35.17 8.30 21.37 14.97
4 91.72 28.58 7572 7.59 5.40 53.08 75.37 38.04 56.78 77.92 93.40 12.99 56.88 46.94 1.19 13.71 1622 13.32
5 31.12 52.85 16.56 68.92 74.82 45.05 60.20 26.30 65.41 838 22.90 91.33 1524 82.58 53.83 4.61 7.82 24.27
6 10.67 96.19 0.46 8.44 39.98 2599 77.49 81.73 86.87 80.01 43.14 91.06 18.18 26.38 14.55 13.61 8.63  7.97
7 54.99 14.50 85.30 40.18 7.60 23.99 62.21 35.10 51.32 12.33 18.39 24.00 41.73 4.97 90.27 148 9.09 18.93
8 33.77 90.01 36.92 24.17 40.39 9.65 11.12 78.03 38.97 13.20 94.21 95.61 57.52 598 23.48 1532 8.12 154
9 430 169 64.91 54.70 29.63 74.47 73.17 64.77 45.09 18.90 68.68 18.35 36.85 62.56 78.02 8.11 929  9.67
10 48.68 43.59 44.68 81.76 79.48 64.43 30.63 50.85 51.08 37.86 81.16 53.28 35.07 93.90 87.59 5.02 6.25  8.70
11 20.77 30.12 47.09 22.59 17.07 22.77 23.05 84.43 19.48 43.57 31.11 92.34 43.02 18.48 90.49 17.97 23.89 11.11
12 25.81 40.87 59.49 22.17 11.74 29.67 26.22 60.28 71.12 31.88 42.42 50.79 8.55 26.25 80.10 2.92 12.89  7.03
13 48.86 57.85 23.73 52.11 23.16 48.89 45.88 96.31 54.68 62.41 67.91 39.55 36.74 98.80 3.77 852 133  2.96
14 9.87 26.19 33.54 10.68 65.38 49.42 67.97 13.66 72.12 77.91 71.50 90.37 89.09 33.42 69.87 9.78 3.05  7.63
15 50.05 47.99 90.47 80.55 57.67 18.29 60.99 61.77 85.94 23.99 88.65 2.87 48.99 16.79 97.87 627 7.05  4.11
SEHME 4179 42.54 4327 42.44 37.21 49.97 47.50 56.70 54.86 37.38 56.36 49.87 46.74 44.62 53.03 8.10 10.56 10.18
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