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Content-aware Image Retargeting Algorithm Based on Explicit SURF Feature Preservation

ZHAO Liang,PENG Hong-jing and DU Zhen-long

School of Computer Science and Technology, Nanjing University of Technology,Nanjing 211816, China

Abstract Image retargeting is a digital media processing technique that adjusts the image size to fit the target resolution of any
display device aspect ratio. Most of the existing research on image retargeting focuses on the shape preservation of important ob-
jects,while the key features of images are sensitive to the human visual system are not fully considered,resulting in lower visual
acceptance. Therefore,a new image retargeting algorithm based on explicit SURF feature preservation is proposed. Different from
the general mesh deformation technology based on vertex or axis alignment, the mesh deformation technique based on mesh edge
is adopted. First,an affine matrix is defined,so that each mesh edge is deformed according to the affine matrix to form a basic
mesh edge-based deformation model. Then,the SURF feature region is obtained by SURF feature detection,and the mesh edge
range is constrained to the SURF feature region to achieve the feature preservation effect. Thereby,a new mesh deformation mo-
del is obtained. In addition,a sparse energy term is set on the basis of the basic mesh deformation model, that is.assigning initial
weights to each mesh edge to make the grid lines sparse each other, thereby solving the problem of grid line self-intersection. This
weight can also be updated during the iterative solution process if necessary. Finally,an image quality assessment is performed be-
tween the proposed method and two existing image retargeting methods. The proposed method can minimize the distortion and
produce better visual effects during the image retargeting process. The highest score gain can reach 16. 0% and 9. 7% , respectively.
Keywords Content-aware image retargeting, Image warping method, 2D mesh deformation, SURF feature preservation, Image

quality assessment
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Homr, gain fRERA X T7 % Ml seam carving J5 3% . SNS J5 3% 4
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Tl B 0 A 1H
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Table 1

Comparison of subjective assessment results

(width reduction by half)

Hk 4R BERny AEHE/N%
seam carving 120 13.63
SNS 260 29.55
Our method 500 56. 82

2 BWASBR AL 43 0% L (B SE4R /N 50 260)
Table 2 Comparison of objective indicator evaluation scores

(width reduction by half)

seam SNS Our o B o
carving method ¥ 1/% ¥ 2/%

JapenessHouse 0.61 0.63 0.68 11.5 8.0

boat 0. 64 0.68 0.70 9.4 3.0

Lotus 0.62 0.71 0.72 16.0 1.4

pencils 0. 60 0.62 0.68 13.3 9.7

child 0.63 0.65 0.71 13.1 9.2

ski 0.61 0. 66 0.70 14.8 6.1
HERIE AR T —FIEET warping B R AL B F G

T SURF ##AE i =A% A7 (9 R B € 1 ik b T 13 21k
MR A% BIT — FlORT Y A4S 25 R LR . & AR 3 07 59 28
IS I R0 445 R T 0o A (4 R — Sk e AT AR TR . R T SRR
B FZ AR SURF 5 iF 1R 17 R 5 2 181, X 58 mg,
T SURF FAE LR AT 205 o A FE R — A e B mg, o 55
B gE SRR W], AR SCHE Y 3E T warping B9 K #S A5 JE A SE T
SURF ¢ AE i 20077 1 PR 5 2 1o 07 3 o e H At 4 B 1)
J7 Uk LA TN 2K 3 BLTE LBE BOR T s . S s A A
A5 8 B e N 3 24 9 293, B T 6 F SURF S AE M R 45 =2
A AR ST A AR T L FE G R IR 2 B I 4% 1R TR A b S
BR8] H A

LRA ARSI TP G5 R FE A F LR AR SO IR A R
H A B O b R S 0 4 0 L S 86 T, 2 e R R A A A B
/1N LAY A W BRE HHY ) 33 T i R O A R B K LR L T
LRAG I S Rl 2 SROTUS B . R FE A 00 AR L AT
S0 A G AE A A ) SR L, g it o R At 24 TR SR A AR —
il 58 9 () P 40 B 1) 5 9 400 200 S R R R XU AR AR
R HREA RSN
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