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Non-redundancy saliency map for image retargeting

Zhu Wei"? | Liu Ligang"
Y (Institute of Computer Graphic and Image Processing Department of Mathematics, Zhejiang University, Hangzhou 310027 China)
) (State Key Lab of CAD&CG, Zhejiang University, Hangzhou 310027 China)

Abstract:In the past several years, for displaying high resolution images on a limited screen, image retargeting has
obtained more attention in the academic and industrial communities. Plenty of previous work used different importance maps
to acquire optimal image resizing results. In order to realize the objective, which is to dispose the valueless information, of
retargeting , we employ an image information redundancy analysis to guide the resizing process. First, we introduce an image
decomposition framework to separate the high gradient redundant regions. Thereafter, we introduce a texture gradient to
analyze the texture redundancy. Lastly, we show that the proposed texture gradient is also suitable not only for cartoon
image analysis, but also for applying existing retargeting process to deal with non-photo realistic photos. Experimental
results show that insensitively to the retargeting framework, our method is quite robust of the images with complex scenes or
of multiple objects.

Keywords : image retargeting; salience map; texture analysis; cartoon image retargeting
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Fig. 1 The limitations and improvements of image retargeting algorithm
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Fig.3  Flow chart of the non-redundancy saliency map



5 8 1]

RARAT  FURE RN B L P AR A B R AT 1521

B, B TCAR L R, S BRBR I P 90
ARARSY AFEIRR EEAR TR R L, AR LUR 2
(b) RSO T 255 T, B, T EE
fifp 2B — ¥R 2R AR B AR U R, Tl 5 ZAELL
HZ A — PR BOH TR 15 B Ry, 9T A
HRIGCAETUR BE R Lo &5, B E LSS
K, R BN TASCARTUAR RF I 1y o

XA S5 23 D WA T O3 b E AR OU AR 3
I.:R* — [0,1] Mg AU RBER L - R —
[0,1] ¢ KX P ARTUA 35 B A5 Ak, #iis 5
TIRENAEI TR A

Iy (r) = ol (r) +pI(r) (4)
X o, B AT, I THERISEEEE AL o« =
1.0,8=0.7,

RSB ARTOAY 3 TR R TR T OR
M. e LIRS E] THETURIE R, 85
HIA—AEFI[0,1 ], Mgl 1 Fon iz (i BOUR,
R, AT O 7m B EE 2, IR 4 40 52 I LR 4
JEWLST G MBEEETOARE R BB ARTUAR W E R 1
HA

I;(r) = 6(r) *[1 - Re(r)] (5)

TR BORARTUA B3 B T3 U T
TUARLSMT , 31X B SO R B TU AR X9 A TT
REER, RIMCEA TEORITIRE R, 84K
BHREARTUA B35 A 31505 50, o ] LA 2 S 3 o
BRI, (34 R

Ii(r) = 6(r) *Ro(r) = [1 =Ry (r) ] (6)
3.2 FEEGHIETREZHE

BUA (1 508 I3 53032 TP 09 5 2 8 o0 BT O AN e
ARGt Kb B e P A, i R Y WL, R AR
Jot I PR 2 DR 0 AR R R, L A £ T
SEREAR R RS, AR 0 ~ 1 Z A BkER, R
(L VP ANLEE S i e SN LN S Ea
EJR 2R 2% F BT 00 DI AR TR J2 {5 B U0 XK, n
4 (a) T St (o A 0 R PR S 2 T A 5
IAREAR 4 o7 B X e R AR TR B, L
Kl4(b)(c)o

FATIRI I 2 B 1 PR S — B R SO R R
AR G SRR BE B il SUE AR O A
F R AR R AR T A B L H

Iy(r) = Gy(r) (7)
TETCAR B SCR DR L AN, 70 B B0 5 OO, B4
o R MR R, W 4(d) o BB

FICPE 4 (b)) At 25 11 (& 4 (e) ) #R AN BEAR 4f Hb
RIS R A B E R R, 81 4 (b) P A AR
FEMEHR, 1 4 () HAHR 23 55 2 4 M g A
R SRR i AT A i 2 % Y IR L 23l 4 %

[0 I

)
: !'
(a) Bl

CRE ey
0 g;'

(b) BBIEIE]

(c) BHEW

(d) i
B4 R E RO W BT

Fig.4 Non-redundancy saliency map

computation of cartoon images

3.3 ERnKEEEMEGEREX

P58 oy R T B X BT R R T R R ¢
RO TR B HEA T & PR A B 59 5503 45, il an 1l 2 vh
(b, (] 4 Hr iR e HR A B 1A 2 S R b
T 5B R B2 B AR A 33 26 DX 35k 11 B (B e v 5 AR
B, 2 it A e, B 4 v i 2 2k 2 TR Dk S0 3 R
B BRI AR, X AR IA A A R . B R
FEH AR E YR, IR E X IO G S AT
G3HT e A SCERL2 ] i v, HAOR B 3 BT e
BRI B I8 2 AW 315 BAE AR /N T i
AR TUAY i 3 KT RS DA B RSO P AN 5 1T
IR R TUAREE G BT e MG aE N p AR 3 T
REFRYEE R i S (a) 2K 2 (a) 1 B K, 7] L
B B MER RGN H 248 ) KA B, S5 R
SRR LRI (b) ML, BUARR T BRI A
R R TR W W AR L SR (o) T L
PRI X AL IR TRATT A IR AR T AR i 3
PEMTE PR TR AR 25 FLIET (d) AU b i 5
T 24, E eI WA R Y AR R AL A L 0
o HRAS B B L (0 R, X S J B N B AR AT T ok, A
B, TUAR A R 1 X Sl 4 2 3T i 3L (b) (e) £

ATt — 2T R EARAE A B E R
FER 38 EAGGE B ) g . K6 (a) (b) J2



1522 FEER KL www. ¢jig. en

et
(OpNNTE
[l ik 1]
S

& 5

(b) SCHRL1 Ak 45 4

(a) BFH

(f) 3CHk[2)

@ AETURBE (o) AHBER (@) It/ B
TR FHAR B H AR ek (2] A 45 4 SESES P FHAS T4 AR
BT S NERES
=R

Fig.5 Algorithm comparison

Tl AR B B R i g R, Hovh Ca) SR BB BE I
(b) RASCHAETCR BE K . LR 2 4K
e B JBE O A T R A B R, A 2R R TR
R o A AR A o R M R B R
MRS T OR 8 186 (b) A % ARG 2 T
TRAFE T R TR E AR SR
RO RL MR I, K 6(c) (d) ZAH
FHARFE AR (g 45 52, Hovh (o) SR STk [ 2] 1
HE WSS, (d) RAASCARTUR B, 55
F B A AR ) 4 AL, ) AR I T T A
e fEL, A B T 2 ORI HOR
WA 2 WA

(b) AETTA B P R
BIHARWAgZE R

(a) STHRLTAYASE 4

15

(c) SCHR2] 454

(@) TR B E R A
RS R
Ko mEBRrARTTR B A

Fig. 6 Non-redundancy saliency map of

cartoon images

4 SKHER

T YAE T A R, HEAT T ORI S ,
PR FSE G . IR B TR Ik S 4 SR
SR T ARSI LA A G I R 25 R T
AfE BRYESR , MR R 2 N A FE Bk, Rig
HE 2RI RS KSR R B A AR A 45
PR T AL S8 RUGOE BB R S G . R T
BB HAR B RASIEH AR — R RE 15 B AR 4T
2 R UL 7, o (b) R — SR ZS A T 22
EARPERIN

IS4 ST DL 0 R AR I
FiAR P ERAT ISR il B i 25 5 A R T
TUAE 9 405 S A 00, S 2, T LR i
MEEY, 5 X T RGBS R i
X TR 7 LGSR 4 PR T LA £ i B TR B
fiEk, ULPE 7 45 2 4L AN 3 4145 . ARLIRORE L
SR PG AR, B (U0l S T AR AT L
15 380 e 3 PR T PR 35 107 45 5, N1 8 s o

ARSI — 2 5 T SO B RO, 4
BRSO T 5 LU 2 2 B AT R
Fy 5 00 R X A ) 2 A, A SO R
R T A B AT HE T, T T A
F9 DX B AT A0 BT CR AP, 45 7 4 A A5 B AR
fRar. ZEE9 (b)) (a) B E R, (e) AR
RSO B, oA 1 B AR T RS B T ik
(AT, 490 P8 R B (LR X T EUSOR IR X
SR XA AN T AR SC R AR T AY 3 AT LS R
SRR [ S HE AT T , A8 43S X R A T 035
fAG T, BEAS S i SR IRCTT AR DX, S A b 4
B pEEAE R MAER 10 1, (b) B (a)
I AT A2 (HE BRI A TR B4 R T



5 8 ] R - UGG MR AR TUA 3 BT 1523

VAE PP R AR 2 TR B Tl g EERRMERIZER BRI R . fE(e) (e) B
A ORI ARG AL D BE L . () W T FIFESARAR R 13d 2 00 fr B R /D i e 4, X S8
FHEREARRR S U O AR S5 2B B A L A A S

o =

R o

~
>

(a) J5A (b) SCTHR Y254 () ETTARBEE A (d) SCRRI2]fZE R (e) IETUARTZEEIH
HBTHARN AREH AR 25 R
K7 scgesisf

Fig.7 Experiment results



1524 FEER KL www. ¢jig. en

%16 &

A0y

(@) (b) SCHR[21f9 45 (© RSB EE A
T AR R

R SRS

Fig.8 Experiments of cartoon images

(@) JiE (b) W1 () k(2] @ T4 (e) SCHEbAIT
i R A
HARPI S
K9 Lk

Fig.9 Texture gradient

(b) SCHRL]AYZE A () IETUARRFE A (d) SCHR[2]FZE 2R (e) IETUAR I
FHBBTH AR 2R FHAS A AR 2521

K10 Bk beae
Fig. 10 Algorithm comparison
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