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Abstract— Advances in imaging technology has dominated digital
images over the previous analog photos, as their advantage is
that these images can be displayed on variety of devices ranging
from high-resolution TV or PC monitor to low resolution PDA’s
or cell phones. For displaying digital images on various devices,
need to change the aspect ratio and size of the image, keeping the
contents and visual saliency of the image intact. This cropped up
the need for image retargeting. Various methods are used for
resizing the image to a predefined aspect ratio. This paper
throws light on some of the content-aware Image Retargeting
methods.

Keywords— Image retargeting; importance map; target image;
content-aware image retargeting.

. INTRODUCTION

Diversity of display devices and availability of
images is widely increasing. People widely use PDA’s
(Personal Device Assistants) and mobile phones for
transmitting, sharing and exchanging information. The
amount of images and videos available from internet has
significantly increased since the past decade. Also, the
continuous development of new display devices like mobile
phones, notebooks, tablets induces a constantly growing
consumption of media content. This has led to requirement in
convenient and effective data access using portable devices.
Also, new demands on digital media have increased due to
diversity and versatility of display devices. HTML and other
standards dynamically support the changes in page layout and
text. Hence effective utilization of display space is becoming
crucially important. The existing digital images, as those
taken by digital cameras, have high resolution and fixed
aspect ratio. Hence, digital images should be adapted for
effective viewing on a variable screen and arbitrary aspect
ratio. This adaptation of image to catch up with the necessity
of varying resolutions and aspect ratios is called as image
retargeting. Image retargeting methods aim at shrinking the
spatial size of an image while maintaining important parts, so
that screen utilization is maximized.

Effective image retargeting is achieved through
many methods. The basic idea of image retargeting
algorithms is to adapt the image content to the screen without
distorting the important objects in the scene. Various
algorithms differ in how they determine the importance of
different pixels in the image and how they use this
information. In this paper, we review and categorize
algorithms for Content-aware image retargeting, is resizing
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an image while taking its content into consideration to
preserve important regions and minimize distortions. This
requires preserving the relevant information while
maintaining an aesthetically pleasing image for the user, and
hence is a challenging problem. Image retargeting techniques
typically start by computation of an importance map that
represents the relevance of every pixel, and then apply an
operator that resizes the image while taking into account the
importance map and additional constraints. In this paper, we
review and categorize algorithms for Content-aware image
retargeting[1]-[3]. Fig. 1 shows the general flow that most

retargeting methods follow for content-aware image
retargeting.
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Fig. 1: Image retargeting system

The rest of the paper is organized as follows: In next
Section 11, different techniques used for image retargeting are
discussed. Section Il describes the various methods to be
considered for tone adjustment in the captured video. Finally,
Section 1V concludes the paper.

Il.  IMAGE RETARGETING METHODS

The major challenge of image retargeting is to take into
account the contents of the image by resizing attempt to
preserve important regions, and also maintaining a visually
pleasing image. Some image retargeting methods are as
follows:

e CONTENT-AWARE CROPPING
A. System Overview

Cropping can be defined as manually choosing a window
of the target size from the source image to maximize the
salient information. Important factor is to find the region of
interest (ROI) to determine the optimal sub-image to
maintain.
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Fig. 2: Image retargeting methods

There are two approaches to find the ROI: a)By determining
salient parts for automatic extraction of thumbnails from
images. [4] b)Cropping based method with sophisticated
feature for determining ROI explained by Chen et al[5].

B. Advantages and disadvantages

Cropping is the most reliable and simplest method for image
retargeting. However, it loses information outside ROI.
Cropping can only retarget specific images with good
perceptual quality, and as a result, its performance depends
on the source image contents. For images containing with
small region and having more salient content, cropping
method retargets a good quality image. But, for images where
all regions contain meaningful information, it retargets
images with bad quality.[6]

e CONTENT-AWARE SCALING
A. System Overview

Scaling is a simple method for retargeting images. Scaling
images in horizontal or vertical direction can be performed in
real-time using interpolation and will preserve the global
visual effects and retarget images with medium perceptual
quality.

B. Advantages and disadvantages

If the aspect ratio between the input and output is different,
scaling will cause large distortions. Image scaling isn’t
sufficient as it is oblivious to image content and typically can
be applied only uniformly. Also, scaling will introduce some
shape deformation into the retargeted image.[1,7]
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e SEAM CARVING

A. System Overview

Seam carving technique by Avidan and Shamir[8,9] is a
popular Image Retargeting method. The general idea of seam
carving is to decrease image width or height one pixel at a
time, by removing seam of minimal importance. A seam is 8-
connected path of pixels (from top to bottom or from right to
left, depending on which dimension is to be reduced) that
contains only one pixel per row or per column.[10] Seam
carving was invented, not only for effective resizing of
images with geometric constraints, but also to consider the
image content as well. Seam carving supports content-aware
image resizing for both reduction and expansion. It works by
finding the lowest-energy connected path of pixels from
either left to right (horizontal seam) or top to bottom (vertical
seam), removing those pixels, and repeating the process. To
maintain the rectangular structure of an image, each path of
pixels include exactly one pixel per column for horizontal
seams. In a similar manner, pixels can be added or duplicated
along these seams to increase the image size. Selection and
order of seams protect the content of the image, as defined by
the energy function. A vertical seam is defined as an eight-
connected path of pixels with one pixel width from top to
bottom of an image. Various methods with dynamic
programming approach help decide which seams can be
removed. Also, various algorithms allow for resizing in both
dimensions by choosing optimum vertical and horizontal
seams. Seam carving iteratively removes or inserts a seam
passing through unimportant regions.

B. Advantages and disadvantages

Seam Carving is a popular approach for content aware image
resizing. It supports various visual saliency measures for
defining the energy of an image, and can also include user
input to guide the process. By storing the order of seams in an
image, we create multi-size images, that are able to
continuously change in real time to fit a given size. However,
seam carving method has some drawbacks as with simple
row/column removal, it can excessively carve less important
parts of an image and result in unwanted visual distortions.
Also, the seam method does not consider any approaches to
preserve the object shape. Therefore, alone it can exhibit bad
perceptual quality, especially for images containing salient
objects.

¢ IMAGE WARPING
A. System Overview

Image warping is a process of digitally manipulating
an image such that, any shape portrayed in the image have
been significantly distorted. Warping based methods are also
called as continuous methods and they perform nonlinear
distortions to obtain a resized image.[1,7] This method offers
a better possibility of producing a continuous deformation for
content aware retargeting. In this method, the local distortion
of important areas is constrained to be as small as possible,
while unimportant regions are allowed to distort more. In this
way, both important and unimportant areas are preserved in
the final image, which can prove to be useful to preserve
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context for relevant objects. But, depending on the amount of
distortion, unimportant areas can even disappear, which
results in content removal.

B. Advantages and disadvantages

This approach has an advantage of distributing distortions to
homogeneous regions as it forces quads with significant
content uniformly and distorts quads with homogenous
contents. It can preserve the aspect ratios of local objects.
Limitation of this method is that if there are many quads in
the image, image gets totally distorted and fail to preserve the
aspect ratio of the whole image. Also, depending on the
amount of distortion, unimportant areas can even disappear,
which results in content removal.

e PATCH-BASED METHOD

A. System Overview

Methods that come under patch-based methods achieve
retargeting through the manipulation of patches.[1] The
algorithms use distances between image patches, aiming to
minimize a distance measure between the input image and the
retargeted image. Then, the patches are rearranged to form
the final image. Patch transform by Cho et al [11] is a popular
patch-based method where an image is broken down into
non-overlapping patches, and modifications and constraints
are applied in the patch domain. A modified image is then
reconstructed from the patches. In patch based methods,
images are broken down into small, non-overlapping patches,
and image is manipulated in patch domain. User has the
freedom to constrain patch positions, and add or remove
patches. This allows explicit control of how much of each
texture is in image, and where textures and objects appear.
From this modified set of patches, image is reconstructed.
Simakov et al defines a bidirectional similarity measure
between images, which contain both completeness and
coherence measures computed from image patches.
Completeness measures if the target image contains all visual
features present in the source image. This method can
incorporate importance functions to retain features such as
faces or remove objects from the image.[12]
Barne et al proposed a randomized algorithm for quickly
finding approximate nearest neighbor matches between image
patches[13]. For image retargeting, the authors extend
Simakov’s approach by including constraints such as line
preservation and new locations of objects and lines, which are
implemented by constraining the nearest neighbor search.

B. Advantages and disadvantages

This approach allows many useful image editing operations.
User can select regions of the image and move them to new
locations. However, the main limitation of these methods is
that the control over the patch location is inherently limited
by the size of the patch, which can lead to visible artifacts. If
patches are too small, the patch assignment algorithm breaks
down due to exponential growth in the state dimensionality.
One more limitation of patch-based method is that it needs
large amount of computations. Image retargeting is possible
using patch methods only if the user specifies both, the

IJERTV 415020708

International Journal of Engineering Research & Technology (1JERT)
ISSN: 2278-0181

Vol. 4 Issue 02, February-2015

position of some patches and the size of the target image,
fitting content from the original image into the new size.

I1l.  CONCLUSIONS

Image retargeting is emerging as an important necessity
with the evolution of new digital devices and displays. There
has been a lot study carried out in this area by many
researchers, and it still continues with demands of digital
world. This paper is a survey of some of the Image
Retargeting methods, that are usually used. A brief overview
of each method with its advantages and limitations are
discussed in this paper.
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