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Content-Aware Image Resizing Based on Hybrid Energy

LEI Li-Xing

(Department o f Computer Science & Technology » University of Tsinghua , Beijing 100084)
(Institute of Air Force Training Equipment , Beijing 100195)

Abstract  This paper presents a new content aware image resizing method. This method tries to
keep important features as similar as possible to their origin, and aims to provide similar visual
appearance after resizing by reducing rotation of important areas. This method consists of three
steps: Associate global or local control units for the image, and assign weights according to the
regions they cover; define new hybrid energy to constrain the units, making them as similar as
possible before and after deformation with rotation penalized. These energy items are finally add-
ed and minimized to get the positions of the deformed control units, and the new image is ob-
tained by interpolation. A lot of comparison results show that the method can keep both global
and local features, avoid over rotating important objects, and the final results are less distorted

and better than previous methods.
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Background

Content aware image resizing is an important research
topic which aims at resizing an image while keeping important
features as similar as possible to their origin. With rapid
growing of various display devices, this research field has re-
ceiving more attention ever before. Pervious image resizing
methods in this field mainly have several of the following
benefits but not all: producing continuous results. distribu-
ting distortions to all directions, preserving global image fea-
tures, preventing important region from rotations and real
time efficiency.

Traditional uniform scaling method will produce results
with clear visual artifacts if there are clear changes in aspect
ratio. To avoid such problem, Avidan and Shamir proposed a
seam carving method in 2007 which resizes an image by re-
move less important seams. Although this method could pro-
duce pleasant results for many images with less structure are-
as. However, this discrete method fails to protect image
structure and can only distribute image distortions in the re-
sizing direction. If the desired image size has less space for
keeping all important regions, these methods which only dis-

tribute distortions in one direction will definitely fails. This
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2009, 28(3): 1-8
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paper proposed a new hybrid energy function to solve image
resizing problem while keeping all benefits described above.
To efficiently distribute distortions to all directions while re-
sizing an image, Wang et al. proposed a scale-and-stretch
method with continuous solution in 2008. In 2009, Zhang
et al. further fixed the problem of preserving both global and
local image features while keeping the benefits of distribute
distortions to all directions. This method also has close form
solutions which enable is real time performance. However,
there method will result in rotations of important image re-
gions in some cases, resulting clear artifacts.

This paper presents a new technique for the emerging
field of content aware image resizing. The new method keeps
all benefits described above. The most important develop-
ment is that the new method could preserve important regions
from rotations. By using a hybrid energy functions which
preserve similarity between image regions and origin during
resizing while punish rotation of them, the new method could
produce better results with real time efficiency. Experimental

comparison results show the effectiveness of the new method.



