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Abstract

Saliency detection is a fundamental problem in computer vision tasks. With the advent of

convolutional neural networks (CNNs), computational models for salient object detection

have evolved from relying on handcrafted features to high-level, deep contrast information.

However, existing approaches to saliency detection rarely conduct an in-depth analysis of

CNN features. This study discovers that a promising saliency map can be learned from

low-, middle-, and high-layer feature maps. Moreover, only certain selected feature maps

can facilitate improvement of the results. Those maps exhibiting significant similarities

with ground truths contain increased contrast information and should be selected. These

discoveries have motivated the design of our saliency detection system. For unknown ground

truths, we construct a deep CNN to obtain the approximate salient area as the ground

truth substitute for feature map selection. Thereafter, a CNN architecture with three

convolutional layers is constructed on top of all selected feature maps to learn their deep

contrast information, directly yielding improved saliency maps. The experimental results

demonstrate that the proposed method significantly outperforms competing approaches on

three widely used datasets.
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1. Introduction

While viewing an image, human eyes immediately focus on its most visually distinctive

parts. Visual saliency involves simulating the human brain and visual mechanism, aiming

at searching for the most salient regions of an image without any prior knowledge. Over

a decade ago, Laurent Itti et al. [23] proposed one of the first saliency detection systems,
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