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Abstract: Image shrinkage is the process of reducing image resolution to adapt to display screens with different
aspect ratios and different sizes. Its key is to highlight important areas, keep continuity and avoid twists. This paper
presents a novel image shrinking method. First, this paper iteratively shrinks the quad mesh covering the original
image to the target size under the constraint of energy distortion. Then, this paper obtains the arget image by
interpolating and mapping the target mesh. The energy distortion function reflects the effects of highlighting
important regions, preserving structure and avoiding twists. Less distortion owns better result. Under the constraint
of energy distortion, every sub quad of mesh shrinks non-uniformly. Quads with more importance shrink less. In
order to accurately calculate quad’s importance, this paper proposes a new method named as Hot-Target map to
calculate image importance according to image saliency and edges. Finally, this paper avoids distortion by
preserving image linear edges named as featured straight edge. To increase efficiency and reduce complexity, the
method is carried out by solving linear equations. Experimental results verify its effectiveness.
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Fig.3 Influence of important map and Hot-Target map for image shrinking
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FZ % 5T Hot-Target B Ao dF 4E i AR 464 B 50l g 77 % 797

(a) Original quad mesh (b) Without edges (c) With edges
(a) V5 A% (b) JCHRFAEID S L (¢) ARHELZRL K

(d) Original quad mesh (e) Without edges (f) With edges

(ORAEL (e) THFEIL LR (f) ARG AR

Fig.8 Image shrinking based on preserving featured straight edges

8 CRIFIFACIL S B B i

(a) Original image (b) SC method  (c) Our method (d) Original image (e) SC method (f) Our method
(@) WEHG (b) SC Jiik (c) ACTE (d) V55 (e) SC Jri: (f) A5
Fig.9 Preservation of image continuity based on our method

B9 AT X B S R+

(a) Original image (b) Scaling  (c) Our method (d) Original image (e) Scaling (f) Our method
() WHEIMBR (b) i (c) ABCTTHE (d) HEE (e) #iik () A3CT7%

Fig.10 Highlight of image salient regions and important objects by our method
B 10 ACSCTT 00T TRIAG R Gl 255 IX sl A S 40)  f 5% E DR A
145 T JLALA SR 5 A UG 46 J7 200 B2 43 BT ml i, 55 L 4811446 18 Scaling A5 1] 45 o (1) T 247 A
A2 DR/, AN 8 35 R L R 10 oV S D R AT AR, Scaling &y 7 AR50 T ASCR, 181 11 B i e £
JRAIE#9.SC TPk il JUAE t BL— P BOR AR 5 1 BB i 75 12,482 I 1 TNk 5 2075 6 0 i R Bt B
R T BRI S, W P 1L wh T 73R 14 4 £ BT 110 o R 7 E 26 32 482 RS S 4 Dy vk e R (R 02 0SS ik (R
0SS J7ik4x P Ay TS A (K DR 110 25 oty Do s, DT L T PR PO 6 i, Gt 1) 10 s R 2%« TIOR3 5. 4R 0SS
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TPRAE— B RESE bty et 77 DI, (L 1 VT 5 23, DR A 8 e ke 122 77 92 ) W 228 ) 85, E 0 B0 2 e xR 4

ARILBZ OSS Tk M e K PG A V1 45 8 e P AR (K DU S TR A A% R WAL 4 32 0 3 AR /N A% L AR TR 51T H
BRI N by 5 H 2 XSRS A, FRATT I T R 0 24 SRONS DU 320 T 1o s A 49 2 st e 4 78 i 08 5 DX DY 3 i
A AR/ A8 20 W R WA 24 5 S PR B (K3 i, 5 AR T A 8t G T 15 T e S0 PO L B, AT T8 ST 3 PR AT
G JF I S5 AR PR ID 25 522 HLAIRAS A SCOE TR 7 S i 5 x B 2 (L, B 11(f) B,

(a) Original image (b) Mesh with featured (c) Scaling (d) SC method (e) OSS method (f) Our method
straight edges
(a) WEEG (b) EL A RFAEIL S I (c) WeHa (d) SCUs (e) 0SSk (f) A375:

Fig.11  Comparison between our approach and previous methods
FI1L 2R SCT7 VR0 A B s 4 7 7 0 L A

4 BEIREE
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