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Abstract This research proposes a saliency detecting approach based on an improved manifold ranking algorithm, aiming
at the problem that green citrus has similar color features to the background in the natural environment, making the citrus
difficult to be recognized. First, to avoid the increasing difficulty of recognizing caused by the uneven brightness of the
green citrus images, the brightness improvement approach based on fuzzy set theory was employed to preprocess the
orange images. Second, to resolve the issue that the traditional graph-based manifold ranking saliency detection algorithm
relies on the boundary background to obtain the foreground seeds, resulting in the unsatisfactory effect of the saliency map,
an approach combining relative total variation and local complexity was employed to extract more accurate foreground
seeds. Finally, to sort the manifolds, the extracted foreground seeds were combined with the a priori saliency map of the
boundary background without foreground seeds and the final saliency map was obtained. Experimental findings indicate
that the proposed algorithm can recognize the green citrus region more effectively, and the segmentation accuracy, false-
positive rate, and false-negative rate are 94%, 3.19%, and 1. 64%, respectively.
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Fig. 2 Image brightness enhancement result. (a) Original image;

(b) image after brightness enhancement
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Fig. 3 Superpixel segmentation result. (a) Brightness enhancement

image; (b) super pixel segmentation image
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Fig. 4 Convex hull results of Harris corner detection
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Fig.5 RTV structure extraction and L.C feature images. (a) Brightness enhancement; (b) RTV de-texturing; (¢) L.C feature image;

(d) after screening
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Fig. 6 Preliminary foreground extraction result. (a) Canny edge detection; (b) feature fusion; (c) preliminary foreground result
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Fig.8 Result comparison of different algorithms. (a) After brightness enhancement; (b) I'TTi; (¢) SR; (d) FT; (e) CA;
(f) GMR; (g) proposed algorithm
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Table 1 Evaluation of segmentation results

Image GMR algorithm Proposed algorithm
number SA /% FPR /% FNR /% SA /% FPR /% FNR /%

1 67.83 19.88 0.38 92.33 4.36 1.56
2 71.66 5.86 8.27 97.12  0.80 0.37
3 54.75  27.45 2.63 95.96  2.05 1.41
4 71.71  23.97 0.17 95.87 3.74 0.76
5 80.03 12.49 0.22 96.56 1.18 1.35
6 74.65 21.91 0.03 97.75 1.52 0.98
7 54.10  29.11 1.32 91.36  6.97 0.31
8 81.94  8.51 1.65 92.18 3.13 1.49
9 42.80 25.50 13.44 90.05 3.36 3.11
10 50.45 28.50 5.89  97.39  0.68 1.52
11 69.93 14.53 5.07 92.54 2.78 2.32
12 93.43 3.60 0.70  90.51  2.31 4.59
13 58.78 33.98 2.37 95.12  4.99 0.93
14 40.27  50.47 1.81 94.40 6.82 2.21
Average 65.17 21.84 3.14  94.22  3.19 1.64
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