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Saliency detection based on deep convolutional neural network

Li Yueyun, Xu Yuelei, Ma Shiping, Shi Hehuan

Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China

Abstract: Objective Saliency detection has become a highly active research field in recent years. Considering that many
traditional methods suffer from insufficient feature learning and bad robust detection, this study proposes a novel saliency
detection model based on deep convolutional neural networks. Method First, a pixel with similar characteristics is clustered
by using superpixels and the target edge is extracted by imitating the human visual cortex cell to obtain the region and edge
features. Thereafter, image regions and edge features are identified by convolutional neural networks to obtain the corre-
sponding target-detection decision confidence images. Finally, we introduce the output of the deep-convolution neural net-
work confidence coefficient into the conditional random field to calculate energy minimization.- The discrimination of saliency
and non-saliency is realized to complete the saliency detection task. Result Compared with the state-of-the-art method, the
detection accuracy of our algorithm increases by approximately 1. 5% in the MSAR database and 5% in the Berkeley data-
base. Furthermore, our detection algorithm produces the best results whether in natural/artificial construction scenarios or

large/small objects. Conclusion Our detection algorithm can avoid the uncertainty brought by manual features and has high
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robustness and universality. Experimental results show the superiority of our proposed algorithm to the method using shallow

artificial features. Both subjective visual pleasure and objective detection accuracy attest the effectiveness of the proposed

algorithm.

Key words: saliency detection; superpixel; convolutional neural network; conditional random field
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Fig. 4 Comparison of our results with seven state-of-the-art methods( (a)original images; (b)LMC; (¢)BSF; (d)GR; (e)BM;
() AMC; (g)MR; (h)DSR; (i)our; (j) GT )
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Fig. 5 Experimental results on the ASD and Berkeley dataset( (a). precision-recall curves on the ASD dataset; (b) bar chart on

ASD dataset; (c) precision-recall curves on the Berkeley dataset; (d) bar chart-on ASD dataset)

F1 HNEES AUC HitER

Table 1 Detection accurary and AUC statistical results

B PR MR =N LMC BSF GR BM AMC MR DSR A3
SAR /% 79.29 89.91 83. 68 88. 85 92. 47 92.86  92.24  93.79
AUC 0.7078 0.7927 0.8901 0.7144 0.8762 0.8790 0.7870 0.890 1

_— /% 86. 02 82.95 77.81 82. 10 86. 33 88. 03 86.49  91.63
ey AUC 0.7556 0.7913 ~0.8134 0.7404 0.8569  0.8543 0.7821 0.9113
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