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Abstract— Seam Carving, the well-known substance aware
image resizing method, expels or embeds seams ok lwitality
iteratively without adequately considering their efect on the
global visual nature of the image. Notwithstandingsometimes
seams go through the regions of interest (ROIs) witlow energy
and mutilate the geometric states of the critical lnjects. In this
paper, we propose an enhanced resizing techniquekiag into
account seam cutting strategy that can keep the sea going the
ROIs and better safeguard the substance of the imag With
considering frequency-tuned saliency map and the paration to
the image center for every pixel in the significane map, it can
secure the ROIs when the picture is resized to thabjective size.
In addition, a created two-dimension look plan forseam carving,
an exchanging plan between seam carving and scalingre
likewise proposed to productively ensure the globalisual of the
image. Tests show that resizing after effects of thproposed
strategy are more pleasant than those of croppingyniform
scaling and other a few strategies.

Index Terms— image resizing *saliency map scenter distance
map stwo-dimension search.

I. INTRODUCTION

With the advancement of digital media innovation,is
prevalent to skim images on the different gadgétsadous
resolutions and sizes, for example, cell telephocaseras,
TVs. In what capacity would we be able to give aambunt to
conceivable visual
Traditional image resizing strategies, for examplepping
and homogeneously scaling all are not adequate $hey
just consider the presentation space confinemdmagtethe
image content. To address this problem, many ctateare
resizing methods have been proposed such as sewimgca
[1, 2] and non-homogeneous warping [3].
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Fig. 1 Comparison of 4 different retargeting methéat
retargeting to 50% width of original image: (a) gmial
image, (b) Cropping, (c) SNS [4], (d) ISC [2], @@am
Carving algorithm

quality on these diverse gadgets

Seam carving is an efficient content-aware resimieghod. It
can carve out unimportant information by iteratyvel
removing or inserting the seam with minimum costligd by
an importance map and protecting the importantinéion.
But the seams may still go through the regionsntdrest
(ROIs) when the energy of the regions is low. Thaimm
drawbacks of seam carving is that it only considleespixel
information to make the image resizing unperceirablusing
discontinuity Seam carving is an efficient contaniare
resizing method. It can carve out unimportant infation by
iteratively removing or inserting the seam with miom cost
guided by an importance map and protecting the itapd
information. But the seams may still go throughréngions of
interest (ROIs) when the energy of the region. IThe
main drawbacks of seam carving are that it onlysers the
pixel information to make the image resizing unpérable
causing discontinuity artifacts.

From Fig.1 (d) we can see that the shapes of thpessons
are severely damaged by seam carving when resthiag
original image to 50% width. To improve the efficoy of
seam carving, many attempts were made. Rubingtein [2]
introduced an improved seam carving method (IS@)gus
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forward energy criteria to find the pixels in ase&aliency However, the frequency-tuned salient detector can
map [5,6,8] and other importance measures are tsedoutperform other saliency detector but may faitiedect the
measure the importance of the pixels in the imé¢gmng et al. salient regions correctly. From Fig.2 we can sest the
[4] proposed a scale-and-stretch method (SNS). Arequency-tuned salient detector may not work adglhe and

importance map generated by multiplying the intignsi so does the gradient map. The saliency map fro&j fiigin't

gradient of the image with Itti's saliency map j&&s used to
guide the warping process. However, these methodsot!
significantly alleviate the drawbacks of gradierapmlt is
because the saliency maps used by [4,5,6] deterlooz
grayscale contrast using gradients that result ighen
importance values for textured areas and edgeslolugr
values for smooth salient regions. To addressptoblem,

detect the club and the legs of the man on the vigiile the
gradient map can. On the other hand, the gradiapteannot
prevent the seams going through the body of the onatie
left while the saliency map can. Therefore, we cilihe
gradient map and the frequency-tuned saliency mggther
to compute the importance map of each pixel inithage.
The combination can merge the advantages of thentaus

Achanta et al. [7] proposed a frequency-tuned salietogether to protect the ROIs efficiently. From F3g(d) and
detection approach which is proved to outperforrheot (g) we can see that the resizing results usingroportance
saliency detection methods. This saliency detests used map are more satisfactory when downsizing or eirigrthe

in [8] to compute the importance value of the ppeglacing

the gradient map for seam carving. Dong et aldfjeloped a

fast multi-operator image resizing method (FMO) baring

seam carving with scaling and cropping. The speéd o

algorithm is fast in a sense while the resizingiitssnay be
unsatisfactory.

In this paper, we propose a novel improved teclaifpr
content-aware image resizing based on seam camrtigod.
Gradient magnitude, saliency map and center distanap
are combined together to formulate the operatoomamce
map. Moreover, a developed two-dimension searchrsehs
introduced to seam carving. When only one dimensifche
image is to be changed, the proposed method camyehhe
image in both two dimensions instead of operating single
dimension. Considering that single-operator methméght
not work well in many cases, the seam carving slioed
with homogeneous scaling. In addition, a switchsegeme
between seam caving and scaling are also propogeodtect
the global visual of the image efficiently.

Il. IMPROVEDSEAM CARVING AND SCALING

In this section, we introduce our improved imagsiziag
method using improved seam carving and scalingetaild
First of all, our method relies on the Improved 18dzarving
algorithm [2] with the following improvements:

1.Optimized Importance Map
a. Frequency-tuned Saliency Map
In this paper, we choose the frequency-tuned dadietector

to compute the saliency map of an image. When ctimgpu

the saliency map, this detector operates on thggnatiimage
without any down-sampling so that the generatedkrsey
map is a full resolution saliency map. Moreoveis galiency
map has uniformly highlighted salient
well-defined boundaries, demonstrating both higirecision
and better recall than several other state-of-therathods.
Moreover, high saliency values are assigned toethtae
region, not just at the edge of the region. Oncé&masv which
pixels are less salient concerning the originalgejave can
remove them without having to re-compute their intgace
after each seam removal.
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image comparing with those of ISC and the methods,B] .

Fig.2 Comparison of 3 different energy maps foiziag the
original images golf men. (a) Original image,(b}p@ient
map, (c) Energy map of [7,8] ,(d) Our energy map
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Fig. 3 Image resizing comparison for 80% and 128% o
original width: (a) Original image, (b) and (e) @he outputs
of ISC [2], (c) and (f) are the outputs of [7,8]) @nd (g) are

our results.
b. Center Distance Map

From the research of Judd T. et al. [10] we carclemie that
when humans watch pictures they naturally framelgect of
interest near the center of the image. For thisoeawe
include a feature which indicates the distanc&éocenter for
each pixel. In our algorithm, we define the diseafrom the
center to the corner is 1. Then the distance df pael to the
center can normalized by the distance from thel gixehe
center to a value between 0 and 1.

c. The Optimized Importance Map

In sum, instead of employing gradient magnitude use an

optimized importance map combining the gradientgena

with saliency map and center distance map. Letdrbenage
and (x, y) be the coordinates of an arbitrary pitted function
to calculate the importance of each pixels in thigiwal
image is modified as:
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(3.1)

where thea andf are the weights of the saliency map and

center distance map in turn. To determine the vaitiee two
weights, a couple of experiments are needed. $mpidgper, we

When only a one-dimensional change is neededrievetthe
resized image, many approaches such as cropping
homogeneously scaling only operate on the imagen&
dimension. In the same case, SC algorithm only dofok
seams in one direction which causes distortiohahaj visual.
Therefore, we reason in terms of aspect ratiosranidany
more in terms of dimensions. We compare the aspéotof
the input image with the targetimage. When thérdésarget
ratio is smaller than the input ratio, vertical msamay be
deleted for the image and horizontal seams maylteca
targetW _ inputW —s,

and

targetH M inputH +s, (3.2)

where sv is the number of vertical seams to beteiland sh
is the number of horizontal seams to be addedhdmpposite
case, vertical seams may be added to the imagecaizidntal
seams may be deleted. At every step, we choosetiaale
seam and a horizontal seam with least energy cakselect
the seam with less cost between them to operateitdt this
process until the desired aspect ratio is achieVeedn, we
homogeneously rescale the image to the desiredndinnes.
In order to avoid the introduction of noticeabléfacts to the
image, our algorithm may switch from seam carvingdaling
before the target aspect ratio is achieved. Foymathen the
energy e(g) of the last vertical seam satisfy the in-equality

e(s,;) > 3 . £

4 inputW (3.3)

where g, is energy summation of the original image or the
energy e(g) of the last horizontal seam satisfy the inequalit

e(s,) > 2 _ Eeum

4 inputH (3.4)

the algorithm will terminate the seam carving psscand
homogeneously scale the image to the desired diorerkhe
criterion is tested empirically; the coefficient43may be
justified.

Sum

Ill. PROPOSEDAPPROACH

The proposed framework is going

accompanying operations.

e Seam carving technique is utilized for picture ziegj
rather than guassian pyramid.

* In Seam carving weight/density/energy of every pige
ascertained utilizing gradient magnitude.

* Generate a rundown of seams which are positioned by

energy.

Low energy seams are expelled from the image raduci

the size of the image.

to perform the

seto= 0.000255 an@ = — 1. Note that, because the saliency

map and center distance information are more letehe
original image rather than the processed imagefuihetion
saliency (X, y) and center (x, y) are calculatedy amce,
rather than re-computing when each seam is caAseshown
in Figure 2(d), the importance map achieved byomtimized
importance map uniformly highlights the salientioag in the

image. As showed in Figure 3(a), our importance map

prevents the seams from passing through the two men
2. Two-dimension Seam Search
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Fig. 4 Block diagram of Proposed System

IV. RESULTS

After implementing the proposed system with helMatlab,
the results obtained are as follows:

Tmage No. | Saoflopatimage |Sizeof Qutput image Toput Tmage Output Image

]l :l"d-i.]

Iag ol
0k

Fig.1|204%247 100 * 50

lie:

Fig.2 |17 100 *50

V.CONCLUSION

We show an enhanced resizing algorithm utilizinginse
carving, joining with scaling strategy for contentare image
resizing. The proposed technique utilizes an optihi
importance map including gradient map, Frequenogdu
saliency finder and center distance map guide tectlithe
seam carving procedure. This new significance guide
proficiently identify the essential region in th@age. The
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two-dimension seeking operation keeps the resizing

procedure from working in a a single direction loé image
bringing about evident visual deformation. Furthere; the
integration of seam carving and homogeneous scafitihgan

exchanging conspire additionally influences theizieg

results. This novel resizing plan saves the ROth®images
and prompts more pleasant results when contrastbaview

image resizing algorithms.
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