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Abstract 

his article presents a new method to resize the images through object detection that pays 

attention to higher-level features of the image. In this method, the offered algorithm identifies 

the objects in the image by input images, preventing the omission of the identified objects. 

Afterwards, images are applied to Seam Carving Algorithm to be resized with no change introduced to 

the selected objects inside the image. In order to learn the algorithm, SVM Method has been used. 

Moreover, the article has employed DATA SET, under vocpascal dataset Standard, and DATA SET 

MIT RETARGETING to learn and test the mentioned algorithm and method respectively. Giving 

better results compared to other methods, this method achieves our goals in keeping the objects inside 

the image, showing the images while maintaining high-kevel features in the output. 
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1. Introduction 
Image retargeting is an attempt to effectively depict images from different sources in various 

displays, while considering the increasing variability of the sources and displays of cameras and 
monitors, which are outdated by webcams and time-processing smart phones. This useful program 
has attracted the most attention in recent years for which Seam carving is the most popular method, 
being a simple algorithm which deletes a set of pixels from the input image to generate the output. 
After its presentation by Avidan and Shamir in 2007, many applications of seam carving has become 
useable such as in Adobe Photoshop, Liquid Risel Plug-in for COIMP. Hence most of these tasks have 
used seam carving as a complete algorithm without any correction. It is considerable to note that the 
appearance of communicational and computer-oriented structures encourage the use of videos in 
computers. Shared pictures and information exchange in services, home network media devices, etc 
has broadened the use of images in smaller sizes. Advancement in imaging technology has made 
imaging and digital pictures display available everywhere. Variety of screens in resolution rate has 
changed the size and proportions of images in different screens. Moreover, displaying and printing 
the documents with positioned images more often than not requires image resizing to agree with the 
document's general layout. Simple operators of image resizing, such as scaling, often do not give 
satisfactory results since they pay no attention to the image content. A method to solve this issue is 
to detect the prominent object which gives a mapping of the image, showing the proportion of each 
pixel. One can run a resizing operator, which resizes the image, detecting the extracted important 
objects in the image, appropriately keeping the extra limitations. In this method, both the main 
content of the image and its existing objects after the resizing process remains in their original form 
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while the parts with lower energy are deleted. Images should be improved by leaving the important 
information untouched and deleting the parts, which have no suitable information. This useful 
algorithm pays specific attention to some parts of the image in which the objects are located, 
keeping them for the final image generation, while the original structure does not alter from its 
original form. Problem of this method is that complicated photos taken in the outside space have 
general features different from the ones taken inside; moreover, the presence of elements such as 
face and text may have different meanings in special parts of the image. Crowded and complicated 
scenes are exemplary errors that result from the current algorithm. In order to keep these in the final 
generation, a vital element of image resizing techniques becomes to estimate where the important 
parts of the image are located. Maintaining important places (produced by saliency mapping) which 
simultaneously compensates often has opposite goals with resizing operators trying to find a balance 
between both. Employing real-time algorithms of automatic image resizing in informal usages such as 
dedicating web pages is quite difficult and in any case the issues might have heavy computational 
loadings. Calculating the rates of important areas may be related to the extraction of many features 
and using the complicated object detection plan. The quality of important mapping estimation 
directly affects the final result, a balance between selecting an important part (like gradient energy) 
and a very complicated part. The former can be calculated quickly, though sometimes not accurately 
(for example in low contrast or noisy areas), whereas the calculation of the latter takes much time. 
Furthermore, image resizing is often mentioned as an optimizing issue. Object detection in an image 
is a challenging task. Our aim in images is that the detection process would keep the important 
features of the image while lowering the size. The present method hypothesizes that the objects in a 
given image can be identified and image resizing algorithm can carry out the resizing so that after 
inserting the input image and identifying its objects, Seam Carving algorithm of resizing, performs its 
job, while taking into consideration that the identified objects in the image should not change. This 
process is given to the system by SVM Method, by means of vocpascal dataset. Accordingly, after 
image resizing on the presented standard database, MIT RETARGETING DATA SET, the output was 
very suitable in comparison to other presented methods of image resizing. 

 

2. RELATED WORK 
Scaling and cropping have long been used in image editing and retargeting where automatic 

methods have been employed to guide these simple processes [4] and [5]. However, these 
operations face fundamental limitations. Scaling keeps uninteresting parts of the image, while 
distorting structured objects such as faces and man-made objects when it is non-uniform, whereas a 
good crop only maintains the interesting parts of the image, even though not including all of them 
within the desired output image size. Cropping has been generalized to more flexible pixel removal 
methods that may remove areas of uninteresting content while able to rearrange the image to show 
all of the interesting parts better. Seam carving [13] fits into this category. Using simple low level 
energy terms, this algorithm iteratively removes pixels. Retargeted images with a variety of sizes can 
thus be quickly generated. Its simplicity, speed, and effectiveness have made it the choice 
component of many retargeting methods including [6], [7], [8], and [9], most of which use it as a 
complete algorithm. However, our previous work [8] was an exception, where we extended seam 
carving to better protect the objects during retargeting, as well as [10] which redefines seams for 
video retargeting to achieve improved results. Other methods also operate by pixel removal, for 
instance shift map image editing [11], which optimizes a mapping from pixels in the output image to 
pixels in the input image. For retargeting they add a label ordering constraint that maintains the 
order of input image's pixels in the output. In this case, the result can equivalently be generated by 
removing pixels. Shift map image editing without this constraint, along with other algorithms that 
generate outputs in terms of input pixels, e.g. [12] or [7], also owe much to pixel removal for their 
effectiveness. However, allowing pixel re-arrangement and duplication gives greater flexibility that 
has to be appropriately constrained. These methods, nevertheless, have a number of drawbacks. 
When approximating scaling through down-sampling, these methods face the same problem of 
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causing non-uniform scaling for structured objects. Also, they may render some discontinuities in the 
image's lines and curves, quite disturbing visually. These issues have encouraged the appearance of 
other paradigms for retargeting. Non-linear warping/interpolation is used in [15] among others to 
determine the output image. Pixel estimation is used in [14] to minimize a patch-based bidirectional 
image similarity. The patch match algorithm [14] achieves interactive speeds, allowing very effective 
user interaction to preserve lines and structured regions. However, these methods can be 
complicated for implementation, usually requiring the optimization to be re-run from the beginning 
for each target size. However despite the drawbacks of seam carving, it is still popular in a wide range 
of images due to its simplicity, speed, and effectiveness. This encourages the present article's aim to 
better understand and improve seam carving via the framework of the visibility map. In the next 
section the article describes a pedestrian detector based on a polynomial SVM using rector Haar 
wavelets as input descriptors, with a part-based (or sub-window-based) variant inside [3].Ciocca et 
al. (2007) initially categorized the image by means of CART [16]. Later they employed different 
algorithms to crop the image, depending on the meaning. Amrutha et al. [16] (2009) has used the 
best cropping based on areas of interest with a combination of Ittisaliency methods [18] and 
Stentiford. Nishiyama et al. [16] (2009) used a Brute-Force search, using some sub-windows for a 
window that optimized the categorization's quality. Avidan and Shamir (2007) [17] presented a 
technique, called seam carving, which was a suitable approach of content-aware image resizing. The 
main idea was to decrease the image's size (length and width) for a pixel per time through deleting a 
seam of the image with lower importance. Tanchano et al. (2011) suggested an algorithm [16], diving 
the image to some strings based on the saliency mapping, in whichthe eventual scaling destruction of 
all strings was minimized by means of optimization method based on Fast Fourier Transform. 
Afterwards the adjacent strings with similar features are grouped to keep all prominent areas. 

 

3. Proposed Method 
Previous methods for image resizing mostly dealt with lower features such as color, using the 

higher-level ones less, without performing the object detection. This article identifies the objects 
inside an image through object detection algorithm and via seam carving algorithm resizes the 
image. With this method, identified objects in the image are never deleted while resizing is 
performed on the image excluding the objects. We tested this method on MIT RETARGETING DATA 
SET, seeing that the standard data set's output was better than the other methods. Furthermore we 
learned the mentioned algorithm was with SVM and by means of vocpascal dataset. In this article we 
change the image size by means of object detection which is presented as follows: in the first level 
we calculated the image gradient and obtain the histogram of the image orientation. Afterwards we 
saved the histogram of all images in a separate file. For more efficiency of the algorithm, we evaluate 
the scaling to find the learned pattern in some dimensions since the size of the learned pattern might 
be different from the image pattern. Afterwards we draw a box around the detected objects, 
equalizing its amount as 1 so that the detected object is demonstrated as a white box. By means of 
Seam Carving Algorithm we change the image size in a way that the selected seams will not be 
selected for deleting from the detected objects. In this way, images remain in the image. This 
method is learned by SVM and is used to test the standard base of MIT RETARGETING. 
 

3.1. Seam Carving 
Seam carving is a simple image operator that can change the size of an image either by carving-out 

or inserting pixels in various parts of the image, using an energy function that defines the pixels' 
importance. A seam is a connected path of low energy pixels that cross the image either from top to 
bottom or from left to right. Having successively removed or inserted the seams, the method can 
reduce (or enlarge) the size of an image in both aforementioned directions. When reducing the 
image, seam selection makes sure that the image structure is preserved while removing the pixels, 
mostly those with low energy and on fewer occasions those that have high energy. On the other 
hand, when it is used to enlarge the image, the order of seam insertion keeps some sort of balance 
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between the original image content and the artificially-inserted pixels. All in all these operators in 
effect resize the images in a content-aware manner. This operator supports several kinds of energy 
functions for instance gradient magnitude, entropy, visual saliency, eye-gaze movement, etc. 
Content-based image resizing aims to change the image sizes in the intended way and to maintain its 
significant visual traits. In order to determine the visual importance of the pixels, existing retargeting 
plans essentially depend on black and white intensity gradient maps which show higher energy only 
on the edges of the objects, are sensitive to the noise, and may result in objects' resizing. In this 
section, we use object detection, which have higher importance in the image, to generate a 
retargeted image. For retargeting, we use seam-carving method 1 in the process of image resizing. In 
this method, we used object detection in the image to improve the resizing algorithm so that it 
maintains the detected objects in the image and carry out resizing on other parts. In the following 
the object detection method in the image will be explained.  

 
3.2. Object Detection 

This method is based on the evaluation of the local, well-standardized histograms from visual 
gradient orientation in a dense network. Similar characteristics of usage increase in the past decades 
are demonstrated below. 

 

 
 

Figure 1: visual gradient orientation 

 
The main idea is that the image and local object appearance are often detected well by means of 

local intensity gradient distribution or edged directions, even without accurate knowledge of the 
gradient or the corresponding edge positions. Practically, by dividing the image window into small 
spatial parts (cells), for each one-dimensional selecting cell gradient positions or edge orientation in 
cell's pixels are used. The input of the mixed histograms makes the demonstration. For better 
unchangeability in terms of lighting, shadow, etc, this is also beneficial for local disagreements, 
process standardization prior to their use. This can be done by collecting the energy size of local 
histograms in somewhat bigger spatial regions (blocks) as well as using the results to standardize all 
cells in the block. We will refer to the standardized describing blocks as descriptors of histograms 
from oriented gradients (HOG). Regulation of the detector window with dense network (in fact, 
overlapping) of HOG descriptors as well as using mixed-characteristic vector in an SVM valve 
categorization shows the normal vector of human detection chain (see pic. 1). As a computer 
technique, object detection deals with the identification of objects in an image. It can be performed 
in a way where each object class inside the image is represented by a two component mixture of 
deformable part models, with each component being bilaterally symmetric. On the other hand, a 
richer class of models can be used with each object class that are represented by a three-component 
mixture of asymmetric models, allowing each component to specialize at detecting left or right 
object poses. During detection each component is matched to the image in both orientations, thus 
the result will be a mixture model, composed of six components, with this limitation that 
components are grouped into left-right symmetric pairs. The left-right pose distinction is 
automatically learned in an unsupervised fashion without the use of additional pose labels. 
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Figure 2:  In the presented pictures, the cars were identified, using Object Detection 

 
3.3. SVM 

An SVM represents the examples as points in space, which are mapped so that the examples of 
the separate categories are divided by a clear gap, as wide as possible. New examples are then 
mapped into that same space and predicted to belong to a specific category based on the side of the 
gap they fall in.In addition, apart from linear classification, SVMs can efficiently make a non-linear 
classification using what is called the kernel trick, implicitly mapping their inputs into high-
dimensional feature spaces. 

 

 
 
 
 

 
Figure3  

 

 
 
3.4. SIFT  

To compare image quality by different retargeting methods, a further method is required to 
extract the key points in both images, matching them together so that their differences could be 
determined. A scale-space matching method based on SIFT matching method is designed to facilitate 
the extraction of global geometric structures from re-targeted images. The main step of the SIFT 
Method is as follows: 1) finding the Key Point, 2) finding extreme points in scale space, 3) locating the 
Key Points, 4) assigning the intended orientation, 5) describing the Key Point, and 7) featuring Vector 
Matching 
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] 
 
 

Figure4: Comparison of the two images with SIFT 

 

 
3.5. Earth Movement Distance 

EMD (Earth Movement Distance) is defined as the lowest price to turn a histogram into another, 
where the starting distance is collected among the main features of the histogram. 

 

 
 

Figure5:  Main image and the image for object detection and seam-carving method 

 

 
Main picture histogram seam-carving histogram Presented method (object detection) histogram 

 
Figure6: an example of the histograms of the two pictures with EMD 

 

4. Experiments 
We have implemented the proposed method with Matlab and tested its performance under 

Windows 7 64bit OS equipped with Intel Core2 Quad CPU 2.40GHz. Comparing the results of energy 
calculation with seam carving method and our method, it can be seen that the method distributes 
the energy better with the salience region preserved. Moreover, comparing the key points extracted 
from different method, it can be seen that SIFT matching finds more match points compared to the 
other method. The number of key point is equal to other methods. 
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Figure7: stages of resizing by means of object detection methods, from left: main picture, detected objects, 
marking the objects in order to prevent omission, and the final picture 

 
 

Table 1: The comparison of various methods with our method in terms of the number of both found and match 
key points 

SIFT: 
ShiftMean MultiOperator MeshParametrize Seamcarving Ours PictureName 

280 263 180 251 333 pic1 

264 285 230 240 332 pic2 

136 184 168 172 192 Pic3 

128 138 121 131 148 Pic4 

241 274 261 257 320 Pic5 

EMD: 

62.6000 56.8860 57.6631 56.6220 12.3800 Pic 

762 785 781 792 754 pic1 

988 992 1034 1088 973 pic2 

908 912 968 996 901 Pic3 

919 943 967 987 909 Pic4 

1.49 1.44 2.2 1.91 1.07 Pic5 
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Conclusion 

This article introduced a new method for image resizing, aiming to keep high level features of the 
image while deleting the unimportant places. By means of this method we managed to achieve an 
almost appropriate end. Through object detection algorithm, objects were identified inside the 
image, later to be introduced to resizing algorithm to prevent their omission. In this article seam 
carving algorithm was used for resizing purposes while SVM (Supporting Vector Machine) was 
employed for the learning of the mentioned algorithm, which is tested according to standard data, 
giving acceptable results in comparison to other methods. 
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