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Abstract The image intensity surface for the local neighborhood of image is well-fitted by the least squares support vector
machine (lssvm), and then the gray level interpolation is implemented on the fitted intensity surface. The interpolation
coefficient matrix of the local neighborhood is deduced from the lssvm with the radial basis function (rbf) kernel function,
as an example. A method using the interpolation evaluating merit figure, psnr, to optimize the svm parameters is proposed.
With the selected parameters, the computer interpolation experiments are carried out. The experimental results demonstrate
the svm-based interpolation algorithm has similar performance to cubic one but providing higher efficiency.
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(support vector machine, SVM) , & k¥ IR 4 2%
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RiF . RERIR—FhEC i SVM, B B /h —F 3 3 (1
Bl (least squares SVM, LSSVM) ' gy i | H 547
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2.2 B& LSSVM
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Fig.1 Ilustration of SVM interpolation
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REAMA-CHNABE, HEAATHTRERE,
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B 2 PSNR-o* #14% (488K 5 x5 pixels)
Fig.2 PSNR-o” curve( neighborhood size is 5 x5 pixels)
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HTHRBAFFEHE W SVM BREERER
PR A Bt 61X K E B R AT T KRB #IHE N
TH, AXET 4 WRERK 256 HKERK (R
B 3), B8 K/ K 256 x 256pixels, X E K
4y %8 Lena, Pepper, Red-leaf 1 Happy, P T
BRMAGENESR. ATHREENESR,AAL
XX B EGHTRRAE, BB THMEKENT
24 4458 B 16 R ER AR AATHEE
B RABBAK /NN S x Spixels, I B _E 15 BT 5B
BSBUE AT T BOKE R , [ B 5548 B ) e 8 17
W HofE 3G BT S B B IR BUS ZE BT B B R
PR —/NRR BT REBOK, BB B R
WAERRE. FifRXELRIYFE Pentium 1™ 700-
MHz PC + fi] Matlab™ 6.5 52 o

(a) Lena B

(c) Red-leaf F{§ (d) Happy B
B3 K/NK 256 x256 BIEE B AR E B

Fig.3 Images used for interpolation experiments,
their size are all 256 x 256 pixels

3.1 RENEEEILER
JURR R (5] 376 fEL.58 0 A k R B R 115 R LG R BT
TR B RE 1 FIsR 2,
%1 FEANEFEEEHXEBE PSNR it
Tab. 1 Comparison of PSNR for different methods

3, Bk PSNR(dB)
Eg i34 LSSVM Cubic Spline Linear
x2 29.44 29.46 29.33 29.19
x4 24.40 24.38 24.16 24.42
Lena
x8 21.04 20.94 20.68 21.13
x 16 17.83 17.66 17.46 17.98
x2 29.84 29.87 29.65 29.79
x4 25.65 25.64 25.41 25.62
Pepper
x8 21.81 21.76 21.43 21.90
x16 18.39 18.10 17.64 18.48
x2 34.90 34.88 34.94 34.11
x4 28.20 28.18 27.93 28.11
Red-leaf
x8 24.36 24.22 23.85 24.47
x16 22.07 21.77 21.33 22.25
x2 24.51 24.49 24.31 24.28
x4 19.25 19.27 19.05 19.16
Happy
x8 14.55 14.61 14.67 14.60
x 16 11.66 11.34 10.87 11.58

# 1 R B AR E R % PR B A M E (5 R Ho
G R. MR L AR, SHCCHEEOY 2 fin, %
FSYMMWERKERBEBEENIEES Cubic B
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R2 FEBREEEFEOBELET Bl
Tab. 2 Statistic of times for different methods

W MK L
BH& R LssvM Cubic Spline Linear
x2 0.55 0.72 0.38 0.28
x4 0.22 0.66 0.33 0.22
Lena
x8 0.11 0.66 0.27 0.28
x16 0.17 0.71 0.22 0.22
x2 0.77 0.83 0.49 0.33
x4 0.33 0.66 0.27 0.28
Pepper
x8 0.17 0.71 0.17 0.33
x16 0.11 0.88 0.22 0.27
x2 0.55 0.66 0.38 0.22
x4 0.22 0.66 0.28 0.22
Redleaf
x8 0.11 0. 66 0.16 0.28
x16 0.16 0.66 0.16 0.22
x2 0.77 0.88 0.55 0.33
x4 0.28 0.88 0.33 0.27
Happy
x8 0.16 0.77 0.27 0.28
x16 0.16 0.71 0.22 0.28

2, T HEE BOR R 38 K, SVM B8k UK B R )
W1 {5 R L B KT Cubic 5535 UK B4R Y 04 1 15 T
H.o VA Lena B RH, MHORREECR 2 f564,SVM &
HBOR BRI {E {5 W L 29. 44dB, 1 Cubic ¥k
TR P B (£ W68 L 29. 46dB B/, E UK RSN
4 fERY,SVM Bk BOK BRI (B (516 1L 24. 40dB,
W& K F Cubic ¥k UK P4 # e {8 {5 R Hs 24. 38dB,
BRSO 8 f5H0 16 AT A HLIEE R, K1 PH
HbEFHRALZRERBEIETX—4.

IMBERBBKRKUERAT, BB 2 Fixf
4 BB P H— N RT% 64 x64 pixels i 5 H X R
5+ M SVM B A Cubic Bk #17 8 FERBOK, B
BHGERUBENLE4~EH6, HE4~B6 I, H
EXEMHBEEHETRBEKRE, KERA T HREE
BRAHE, XHFE—H YL SVM Bk 5 Cubic Hik
BREBCR B Y

(a) SVM HEBKE S (b) Cubic FERHAR B

B4 BFARREEEKE Lena A&
Fig.4 Magnified image of Lena image

(a) SVM B BB KB & (b) Cubic 3 ¥ HK EH &

5 WMAFRBEBKHK Pepper &
Fig.5 Magnified image of Pepper image

iy

(a) SVM B BORE & (b) Cubic H 3 HCKE &

B6 PMHARERRAH Happy R
Fig.6 Magnified image of Happy image
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BE2 AW, SVM EEE B R e
B /NF Cubic B35 Br % B 0 B (8], 7 HL 3K AE S8
K, 954 W] BB 8., JLP- 55 Spline B LML . AAXF
Lena BR, M KAEHN 2 f50f,SVM BB AR M
ATiE] 7 0. 55s, B @ /) F Cubic B 5 F7 & i B (5
0. 72s; i H A KAEHHh 4 F56T, SVM B3k Br % A R
B 3 0.22s, K #1& Cubic B ¥k B & i} E] 0. 66s iy =
HZ—, HtEBHERERBIELTX— K, X
BXBERERY,SVM FHEB B A L Cubic BHE
B E,

4 F &

AICEH LFAR/D R B BB P ENF
X AT T RGO B i 0 B R B E , RE
TR B BOK EALA i ST K B s A, R
I 2 R R 5 5 R e 7E T AR X 3 B B LSSVM 22 53 )
BHBRE-NFERESERELH, XH5ER LSSVM
HINGRNRAF/E— A HEEAR T, Bx—
WA SR L ABREG . YBRAK
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WESR, Wi — M XM EEHE AR — 1T
ERPERSZEKRPRRKERBFEZHE. X
1L RBF 2 ik 300 6 5 i 7 480 B DS 1 R 4
JERE, R T B IR B BGE T S BN T
B AR SE BEHT THERRER, %
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