16 % 5510 [ E R EDE 224 Vol. 16, No. 10
2011 410 H Journal of Image and Graphics Oct. , 2011

MEESES: TPl THEARER: A XTEHS: 1006-8961(2011)10-1937-07
WXRSIMER 0] Fil%. Bk B-REAGE BG4k [J]. o EE R B 244 ,2011,16(10) :1937-1943

Wk B-# il EE R AN

FEW HEE

D GEFEBWLHA B EHLR ETE 271100) 2 (BT A A BRA T B 310099)

OB SEREAS RO = AR 7 15 2 AR b i D5 05 (B A AR (B PR ECAR D BB . AR SO
TR T XK B AR TR (EL A R A T 7 3 1B A BRUG R PR A P AR MR T 4 > 4 SReBE A5, OF
TH 5 X 2% PR BSCHEA T HR R R S B AR A 4, B B T — YR e T P oA 5 SR v ) R A6 % L ) A I B9 e —
ANRTRIES S, 5 T . SEIn A R WY, AR SO A5 2 10 PRI W F {7 14 L (PSNR) | MISSIM {1 HE AU M4 F
A=Y A | Catmull-Rom = YKAf (B Dodgson JHR{E AR E LS , 51T T e if B9 XU=R B-RE SR ILOE RO A A
AN =R B-FEFARAB S (B0 T Dodgson J5 ik, THEEI [H] L X =W B-FEZRIAD 1O =00 2 —. i TS E 3
X UG A AE AT RE IR AL B, X0 F—Se 40 1y SO LA 6 RIS B it — 2B T

SRR MRS AR B-REAR s KA {E

Image resizing via bi-quadratic B-spline interpolation

Li Yingming'’ , Xia Haihong®
Y ( Department of Computer Science of Laiwu Vocational and Technical College, Laiwu 271100 China)
2 (Alibaba Cloud Computing Co. Ltd Zhejiang , HangZhou 310099 China)

Abstract: Bilinear interpolation and various bi-cubic interpolations are frequently adopted in image resizing. However the bi-
quadratic function is rarely considered due to its phase distortion problem. In this paper, we propose an image resizing method
via bi-quadratic B-spline interpolation, where 4 x 4 pixels are sampled symmetrically in the local image. The proposed
algorithm is a local algorithm and can be easily extended. According to our experiment results, the proposed bi-quadratic
B-spline interpolation algorithm has better image peak signal-to-noise ratio ( PSNR) and MISSIM than bi-linear
interpolation, bi-cubic convolution, Catmull-Rom cubic interpolation, or the Dodgson interpolation algorithm. The results
are comparable to the bi-cubic B-spline interpolation algorithm, though the visual effects are not as good as that, but still
better than the Dodgson algorithm. The computing time is reduced by nearly one-third compared to the bi-cubic B-spline
interpolation algorithm. Since the algorithm has not carried on the special handling to the image edge features,so the method
does not suit the rich details texture images, which we will focus on in the future days.

Keywords: image resizing; Bi-quadratic B-spline ;cubic interpolation
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Tab.1 PSNR Comparison of interpolation results

EES WA (H W EBUGE Catmull-Rom FEZAR(E A=3K B-FE4&4H{E Dodgson (1) K i {H AR
Lena [29.651 6] 29.832 6 29.863 0 31.434 2 29.656 4 31.390 5
Tulips [26.629 4] 27.975 2 28.660 2 33.9537 32.689 1 33.838 1
Boats 26.950 1 [26.867 1] 27.608 30.566 8 28.886 2 30.549 7
Baboon [20.63] 21.187 22.169 4 22.0459 22.1354 22.030 7
Airplane 29.895 3 29.26 29.351 4 30.866 8 [27.160 9] 30.847 6
Goldhill 28.743 4 28.7842 [27.3253] 31.184 2 29.5113 31.113 8
Barbara 23.685 4 [23.673 8] 24.466 9 26.166 6 25.721 8 26.161 1
Peppers [27.829] 28.663 8 28.725 6 30.663 2 29.908 4 30.634 6

X2 IHESZEERN MSSIM LEE (r=8,C, =0.000 1,C, =0. 000 9 ,Baboon & n =10 )
Tab.2 MSSIM Comparison of interpolation results(n =8,C, =0. 000 1,C, =0. 000 9 ,Baboon image n =10)

Pl % W HEAE WMEREPURE Catmull-Rom FEZR(E  B=K B-FE&HE Dodgson (1 —WHfifE ENI GRS
Lena [0.521 292 ] 0.538 84 0.591 852 0.606 243 0.591 233 0.606 587
Tulips [0.859 258 ] 0.907 784 0.907 521 0.957 471 0.938 002 0.957 993
Boats [0.583 804 ] 0.601 545 0.636 431 0.706 339 0.702 463 0.711485
Baboon [0.519 09 ] 0.604 36 0.622 31 0.647 624 0.622 307 0.645 503
Airplane [0.565 667 | 0.635 368 0.625 96 0.659 544 0.618 322 0.677 532
Goldhill [0.559 504 ] 0.578 222 0.607 89 0.695 214 0.678 285 0.692 94
Barbara [0.567 568 | 0.583 924 0.658 091 0.714 79 0.690 736 0.709 98
Peppers [0.564 553 ] 0.611 598 0.603 547 0.636 74 0.627 242 0.636 781
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Tab.3 Two Kinds of interpolation methods in the comparison of time-consuming

FIR0C% X AN B

‘ 1%
(ER7S
Lena Tulips Boats Baboon Airplane Goldhill Barbara Peppers
WK B #:45/ms 240. 1 237.4 435.6 236.6 246 395 366. 1 256.3
M=K B FE4%/ms 373.4 389.1 640.6 364 384.4 610.9 590.6 384.4
TS 43t/ % 35.7 39 32 35 36 35.4 38 33.3
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