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Abstract

Interactive graph cuts are widely used in object seg-
mentation but with some disadvantages: 1) Manual in-
teractions may cause inaccurate or even incorrect seg-
mentation results and involve more interactions espe-
cially for novices. 2) In some situations, the manual in-
teractions are infeasible. To overcome these disadvan-
tages, we propose a novel approach, namely Saliency
Cuts, to segment object from background automatically.
By exploring the effects of labels to graph cuts, the
so called “Professional Labels” is introduced to eval-
uate labels. With the aid of saliency detection, a multi-
resolution framework is designed to provide “Profes-
sional Labels” automatically and implement object seg-
mentation using graph cuts. The experiments demon-
strate the promising performance of Saliency Cuts.

1. Introduction

Object segmentation is a challenging problem in
computer vision, it is also a crucial task in many ap-
plications, such as object recognition, image classifi-
cation, image editing and retrieval. During the last
two decades, a lot of object segmentation methods have
been developed, and these methods can be roughly clas-
sified into three categories. 1) Supervised methods:
they need some kinds of prior information from training
data which extremely limit the scope of applications in
practise [1]. 2) Unsupervised methods: they are usually
based on feature clustering which results in segmenta-
tion of similar patches [9] or aim to segment the com-
mon parts from a set of images [7]. 3) Semi-supervised
methods: represented by interactive graph cuts [3, 8],
which have witnessed an explosion of interest for their
computation efficiency and effective performance.

For interactive graph cuts, object segmentation can
be considered as a minimal graph cuts problem. First,

users are required to label some regions as a prior, i.e.
seeds. Then, a graph with two terminals is constructed
and a so-called “Maxflow” optimization method [2] is
applied to find the minimal cuts that corresponds to the
desired segmentation, and this result can be re-corrected
with continuously interactions. [3] obtained seeds from
a few strokes or lines marked as object and background
respectively by users. However, this manner may have
some disadvantages. 1) Segmentation results heavily
depend on the seeds selection which is a very skillful
task. A novice often fails to provide effective seeds and
more interactions are required for re-correcting. 2) In
some situations, manual interactions are infeasible even
only labeling a little portion. [8] focused on the first
disadvantage by allowing users dragging a rectangle
surrounding the desired object and getting seeds from
it, but still involved manual interactions.

In recent years, the salience detection technique aim-
ing at extracting the most possible attention concen-
trated regions in human vision theory are explored. Itti
et al. [5] proposed a saliency model that simulated the
visual search process of human; Liu et al. [6] designed a
learning based saliency detection by feature extraction;
Hou et al. [4] proposed a spectral residual approach to
extract saliency map from the statistical singularities of
an image’s log spectrum. These saliency regions are
largely related to object regions and can be helpful to
provide seeds for graph cuts implementation.

In this paper, we propose an automatic object seg-
mentation approach integrating saliency detection and
graph cuts, namely Saliency Cuts, to overcome the dis-
advantages of interactive graph cuts. We adopt the
spectral residual approach [4] as the saliency detec-
tion scheme for its low computational cost and unsu-
pervised manner. We also explored the effects of la-
bels to graph based segmentation, and the so called
“Professional Labels” is introduced to evaluate labels
and a multi-resolution framework is designed to pro-
vide such “Professional Labels” automatically. In our
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(a) Saliency Cuts (b) Interactive graph cuts (c) Interactive graph cuts (d) Interactive graph cuts (e) GrabCuts

Figure 2. Comparison between Interactive graph cuts and Saliency Cuts.

Figure 3. More segmentation resluts by Saliency Cuts.

4. Conclusions

We propose an novel approach namely Saliency
Cuts to segment object automatically. With the aid of
saliency detection, a multi-resolution framework is de-
signed to provide “Professional Labels” as well as im-
plement graph cuts. Experiments show that Saliency
Cuts obtain quite complete object segmentation com-
parable to interactive graph cuts with manual ”Profes-
sional Labels” and GrabCuts, while our method is ab-
solutely automatic and involves none of manual interac-
tions. In the future work, we will relax the assumption
for background regions’ distribution to promote the ex-
pansion of Saliency Cuts.
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