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Abstract 

ith recent advances in imaging technology, digital images have been introduced as an 

important part of media distribution. Although usually presented once, images need to be 

altered under various circumstances for reuse. In addition, varying screens can be employed 

to show the images, which include high-resolution monitors to low-resolution mobile 

devices. As a result, in recent years, image resizing has gained much account, with methods being 

presented which are based on efficiency accuracy in resizing algorithm. This paper compares some new 

methods of resizing algorithm in standard MIT RETARGETING database. It has used a quality metric 

to evaluate the quality of image resizing, and has employed structural features of the image in SIFT 

detector as well as EMD metric to evaluate color quality of the resized image, eventually to show the 

efficiency of each in accordance to the results. Finally the paper gives a general conclusion of the new 

methods in this algorithm. 
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1. Introduction 
Variety in circumstances of using an image introduces a new topic: images must be resized in order 

to be screened better or used in different functions. Usually created only once, images need to be 
adapted under various circumstances in order to be used. For example they are often printed on pieces 
of paper that might vary in size or, due to designing reasons; the accessible area of the image might 
have different sizes compared to the original one. Designing web papers inside the explorer, which is 
always changing dynamically, should take into consideration the distribution of text and image, altering 
them when needed. Using micro-photos that loyal show the image content is of high account in image 
explorer programs. Additionally, a differing number of screens, which range from high-resolution 
monitors to TV screens and low-resolution mobile devices, could be used to show the images. Image 
retargeting aims is to create effective visualizations of images from different sources in varying 
screenings which, considering the increasing changes in the sources and screenings from cameras and 
older monitors to webcams and time-processing smartphones, this useful program has gained the 
most attention in recent years. The occurrence of communicative and computer structures causes 
more support of video images in the computer. And shared images as well as information exchange in 
home network, etc. media services and tools have caused more use of images with decreased sizes. 
Moreover screening and printing documents with placed images most of the time requires image 
resizing to match the general layout of the document. Simple operators of image resizing, such as 
scaling, often do not have satisfactory results, for they do not pay any attention to the image content. 
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Image resizing goals is to create effective visualization of the images from different sources in different 
screens, with main objective being to keep the chief content of the images and resize the other less 
important parts so that the image characteristics remain the same in the content. 

 

The three main goals in image resizing are as follows: 
The important contents are kept. 
The important structure of the image is kept. 
The image is to have no artificial effect. 

For many reasons, this is a challenging issue. Real world scenes demonstrate much changeability, 
such as empty vistas and complicated scenes without clear background segmentation, and some 
techniques are needed to deal with differing kinds of imaging. Images, taken outside, have differing 
general characteristics compared to the ones, taken inside, and the presence of elements such as face 
and text might bring about varied meanings to specific parts of the image. Complicated and crowded 
scenes are among the cases of general shortcomings of current algorithms. 

 

2. Presented Methods in Resizing 
2.1  Seam Carving 

A vertical (horizontal) seam is defined and known as an 8-joint path of pixels with low energy in the 
image from top to bottom (left to right) that includes one and only one pixel in each column (row) of 
the image; therefore, carving a vertical (horizontal) seam decreases the height (width) for one pixel. 
The minimum general energy of the seam is found by backtracking the minimum amount of the last 
row in M to the first one. By repeated omitting or putting the seam with the minimum energy the 
desired size of the image could be achieved. It is confirmed that in many cases, retargeting results are 
more satisfactory than the previous methods because the important information is kept. Seam carving 
only considers the pixel’s energy in order to render the image retargeting non-receivable, though it 
does not include the semantic of image content for the users. As a result, usual seam carving technique 
needs to get improved in many cases, which is a challenge for researchers, interested in studying image 
retargeting. 
 
2.2  Resizing with Object Detection 

In this method, we find the objects in the image and by means of standard dataset of Pascal, present 
the algorithm learning via supporting-vector machine. It gives an acceptable output, compared to the 
selected goal. It is shown that using a normalized histogram locally from similar gradient orientations 
to SIFT detectors in a shared dense network gives very good results for object detection. Having studied 
the impact of detector different parameters, we concluded that appropriate scale gradients, suitable 
orientation, relatively big space, and local conflict normalization with high quality in shared detector 
blocks are all important for good performance. Briefly detection stages could be stated as what follows: 
In the first stage each image is divided into 16 rows and 8 columns, partitioning the considered image 
into 128 (8*8) cells. All of this set makes an object. Afterwards the gradient of each cell of the original 
image is measured (similar to gradient algorithm of seam carving). In the next stage the histogram of 
9 orientations in each cell is obtained and then the histograms are determined in the 9 orientations. 
These stages are done for all datasets and afterwards the generated histograms of positive and 
negative classes are given to SVM so that it can design a classifier. Once the image’s main class is found, 
the image should be referred to several pattern scales, as the object size might vary from the learned 
pattern. The process is continued until the considered objects are detected in the image. Fig. 1-1 
illustrates the aforementioned stages. 
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Fig. 1: Stages of object detection in the image 
 

The method, proposed here for image resizing, uses an object detection design in the image. We 
have shown that the influence of object detection in image resizing via seam carving, in which most 
artificial effects come from the common gradient energy, is easily prevented by this method. There is 
an advantage from object detection for each resizing: Our method has used object detection to take 
those areas, important according to the users, into consideration. Apart from the number of seam 
carving repetitions, it is only measured once here, whereas in each stage of repetition for seam carving 
the gradient should be measured again. It should be noted that in case of a noise, it gives good results. 
Our aim in this method was to keep high level characteristics of the image and omit the less important 
places and by means of this method we managed to achieve the goal to a satisfying extent. Via object 
detection algorithm, this method deals with object detection in the images, then to introduce the 
detected objects to the algorithm in order to prevent object deleting; and seam carving algorithm was 
used for image resizing. Also the method of support vector machine has been used for the mentioned 
algorithm learning, which has been tested on standard datasets and has given acceptable results in 
comparison to other methods. 
 
2.3  Resizing Method by Means of Image Saliency 

   In this section a visual saliency detection algorithm is suggested that uses a learning method. In this 
model, a dictionary is trained for twenty objects from Pascal VOC dataset. Afterwards the salient 
objects are to be detected by projecting each image patch into the space of a dictionary of image 
patches (basic functions) learned from Pascal VOC dataset. Results from the evaluation of this 
Method’s performance on two dataset, compared to state-of-the-art saliency detection methods, 
show that the proposed saliency model outperforms the latter models. 

Furthermore the proposed method trains a dictionary to learn patches from such types of objects 
as human body, birds, etc., obtained from Pascal VOC dataset. To estimate saliency for image, at first 
the given image is partitioned into non-overlapping patches; next these patches are given into the 
space of a dictionary of image patches (basic functions), itself learned from Pascal VOC dataset. Each 
patch of an image is then represented by a vector of basic coefficients that can reconstruct it linearly. 
Results have been improved by multiplying center-bias feature. In this method, patches with a size of 
32 × 32 are used to model the structure of objects, similar to HoG method for object detection [12]. 
On the contrary method [1] uses patches of 8 × 8, learned by a dictionary of patches from natural 
scenes. The result map is eventually convoluted with a small Gaussian kernel to obtain a more smooth 
saliency map. 
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2.4  Resizing Method by Means of Random Field Algorithm 
A new image re-targeting algorithm is presented here that focuses on the Markov Random Field 

(MRF) in order to refine the energy in an image, using a Bayesian formulation for this purpose. The key 
idea of this approach is to embed an energy map into an MRF model within a Bayesian framework. The 
likelihood function, characterizing the likelihood of the importance map at a site, is obtained based on 
gradient energy. The obtained importance maps use this likelihood function only for modeling the 
MRF. To refine the importance maps, a priori knowledge is introduced. It will be shown that it is 
possible to build each of the potentials from specific PDFs. A simulated annealing algorithm is 
implemented to find the MAP solution. 
 

Having been fed with an input image, the proposed method use a Bayesian framework to estimate 
some features in the image, shaped in a special form (e.g. vertical, horizontal, etc.) while it preserves 
the energy of the feature in question, decreasing other energy. First, the prior distribution is calculated, 
using a potential function with different clique and using this distribution, one is able to obtain the 
likelihood function. It should be added that a simulated annealing algorithm is implemented to find 
the MAP solution, followed by a seam carving algorithm which is employed to find the optimal seams, 
eventually to remove them and decrease the image size. 
 

3. Image Retargeting Datasets 
These datasets are composed of images with different articles of retargeting, completed by new cases 
in order to establish a various set of image types and contents. The dataset is called Retarget ME, 
present for free at http://people.csail.mit.edu/mrub/retargetme. Fig. 2.1 demonstrates a demo of this 
dataset. 

 

 
Fig. 2: A demo of image retargeting datasets, taken from http://people.csail.mit.edu/mrub/retargetme 

 

4. Qualitative Evaluation of Image Resizing 
In order to evaluate, we have employed a visual qualitative metric of image retargeting, using two 

index algorithm of similarity. At first to analyze the retargeted image’s structural characteristics, we 
have used SIFT detector and then for the color quality of the retargeted image, the metric of Earth 
Moving Distance (EMD) has been employed. Fig. 3.1 shows an example of image comparison via SIFT 
detector. 
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Fig. 3: Image comparison by means of SIFT detector 

 
Table 1-1 shows the results from the comparison of the methods, studied in this article. It should be 
said that the circumstances of evaluation had been the same for all methods. 
 

Table 1: Comparison average of the evaluated new methods in Image resizing 

 
 

 

 

 

 

 

 

 

 
 

Conclusion 

While several approaches have been proposed for image resizing, no operator could solve this issue 
alone. Automatic image resizing is still an ongoing subject for researches. In this paper, we discussed 
the advances in image resizing methods, testing three new methods in image resizing along with the 
renowned seam carving method in standard dataset. We showed that the presented algorithms are 
more capable in case of following three main components in image resizing which are image concept, 
image structure, and absence of artificial effect. Also for comparison, we used a quality metric to 
evaluate the quality of image resizing, having benefitted from image’s structural characteristics from 
SIFT detector. Furthermore EMD metric was used to evaluate color quality of the resized image and 
the general results were presented at the end. 
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