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An Improved Adaptive Image Interpolation with Gradient Features
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Abstract  Conventional image interpolation introduces blur and jagged edges. Existing improved interpolation algorithm
obtains better visual quality of interpolated images than traditional interpolation algorithm. But interpolated images may still
introduce jagged edges or distortion around the edge. To solve the problem, the paper proposes an improved adaptive image
interpolation algorithm with gradient features. The basic idea is to first correct the special distance of interpolated pixels
along one dimension on the basis of the local asymmetry features and gradient features of the original images, convert the
corrected results of one dimension into two dimensions and then apply the corrected distance to conventional interpolation

algorithm. Experimental results demonstrate that the improved method produces good results in regard to the peak signal-to-

noise ratio( PSNR) and succeeds in preserving interpolation image edges of various directions.
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Fig. 1 One-dimensional bilinear interpolation
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Fig. 2 Masks for local gradient feature
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Fig.3 Types of image edge
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Fig. 4 Proposed masks for local gradient features
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Tab.1 Comparing the PSNR values in dB

of interpolation images base on Bilinear
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Tab.2 Comparing the PSNR values in dB

of interpolation images base on Bicubic

Hify . dB Hfy:dB
WaDi- Prop. Bi- WaDi- A- Edge- G-
1% Bilinear A-Bilinear G-Bilinear FE 1% Bicubic
Bilinear WaDi Cubic  Bicubic Bicubic dir. Bicubic
Lena 31.851 32. 145 31.964 32. 145 32.303 Lena 32.289 32.307 32.411 32.486 32.339 32.558
— 30. 895 31,186 31473 31.573 31.616 pepper 31.041 31.078 31.213 31.284 31.505 31.542
SONIC 30.534 30.533 30.734 31.058 30.827 31.407
SONIC 30. 161 30. 494 30. 706 30. 998 31.077
cameraman 25.493 25.507 25.303 25.621 25.707 25.850
cameraman  25.515 25.512 25.692 25.811 25. 846

M 1 P8l AT, G-Bilinear 5532: B AR T 1%
Si Y Bilinear i (] , [7] i H 04 5 5 Mg L AH X T WaDi-
Bilinear #ll A-Bilinear B yE M 55 7 0.2 ~0.5 dB,
AT B Bk, [R) I A R 45 R W G T Prop.
WaDi 59k, 3 2 H 5 ds vl 0, G-Bicubic 5 1% B
BAR T £ G2 (% Bicubic i {H , A Xt T 7] 28 5 % Bi-
Cubic , WaDi-Bicubic Fil A-Bicubic | 5 H W& {E = M

(b) Edge-dir.

(e) Pro.WaDi

(f) Bi-Cubic

4w 7 0.3 dB 247, 3¢ Edge-dir. flifH WA T 2
o PRGN F i G AR AE i FE & i SONIC iy &
1B AR SO R R

SH 2 N IR AR SOV AE AL S Ak B b AR
A, X Lena (256 x 256) (4 8 5 X 38 i#E 17 J5) #8471
WIS S A I = N7 71 D = s TR A r |
Edge-dir. 4fiff S BEH#EAT 2 BT K 5 54 (6, X Jmy &
EIQ AT 8 A5 4818, I 245 R A& 5 s o

(¢) WaDi-BiLinear (d) WaDi-BiCubic

(g) A-Bilinear (h) A-Bicubic

(i) G-Bilinear

(j) G-Bicubic

5 Lena [R {54 {EL 45 2R XT 1L

Fig. 5 Comparing the interpolation results of “Lena”



858 o E 4 E

(=

%14 %

H & 5 A, Edge-dir. 45 {H 77 76 1 S A0, B
T Ja PR AE B . 1) XA A 1 R T (4 Lena (B
% ), WabDi-BiLinear ffi {i . WaDi-BiCubic i {& HI
Bi-Cubic i {77 75 11 2% A5 A1 34 2% 4% 14 , Prop. WaDi
{8 \A-Bilinear i {f 71 A-Bicubic i {8 238 1 i %
RO, 177 76 W] 60 &) 1 2 8 1, G-Bilinear i (& FI
G-Bicubic 4fi {1 45 G b fife D 17 0 S5 A5 A3 2% 95

)
5 & i

P T —For 0 RS DT ik, SR A R T A
G0 Jay B8 AN X Bk R Jmy F A BE RRAIE , O 5 4% GE 1
S M3 B AR A AR S & U TR O .
SE I 25 B 2 B | G-Bilinear 8 3 il G-Bicubic 8 R
ASCAE 4 AR P 1 08 {15 M2 L ( PSNR) b fL F [R5 L
b Bk, T ELA AR T ER  KF  TE AR L
Z MO T RS R, AL, AR SCHRE R Y R
T G Ja HA XoF i AR B2 £ U8 Y 25 [R] R B 48 1E
P EA TS, PR T B A S A E

% % 3Tk ( References)

1 Thévenaz P,Elu T B, Unser M. Interpolation revisited[ J]. TEEE
Transactions on Medical Image, 2000,7(19) :739-758.

2 Natale F De,Desoli G S,Giusto D D. Adaptive least-squares bilinear
interpolation[ J]. IEEE Electronics Letters,1993,9(29) :1638-1640.

3  Keys Robert G. Cubic convolution interpolation for digital image

processing[ J ] . IEEE Transactions on Signal Processing, 1981,
6 ( ASSP-29) :1153-1160.

Li Xin, Orchard Michael T. New edge-directed interpolation [ J].
TEEE Transactions on Image Processing, 2001,10(10) :1521-1527.
Chen Xiao-qiang,Zhang Jun, Wu Le-nan. An improved edge-directed
image interpolation algorithm [ J]. Journal of Image and Graphics,
2004,9(6) :684-688. [ Br/h#f, ik, RoRm . —Fh B 0 %
TR T]. T EEREIE ) ,2004,9(6) :684-688. ]
Tian Yan,Liu Bin,Li Tao. A local image interpolation method based
on gradient analysis[ A]. In: Proceedings of International Conference
on Neural Networks and Brain[ C], New York, USA; IEEE Press,
2005, 1202-1205.

Ramponi Giovanni. Warped distance for space-variant linear image
interpolation[ J ] . IEEE Transactions on Image Processing, 1999, 8
(9) :1293-1297.

Xie Mei-hua, Wang Zheng-ming. Image interpolation based on
gradient[ J]. Journal of Image and Graphics,2005,7(10) :856-861.
(564, EIEW . LT EGHE A B s Eor kL] TRES
I 2240, 2005,7(10) :856-861. ]

Xia Tao, Chen Hai-qing, Huang Shi-ke. Inverse-gradient adaptive
interpolation algorithm [ J]. Opto-Electronic Engineering, 2006,
8(33):103-107. [ B ¥, WkifEws, 50 L . —Fh SOB 2 B 38 i
e sET]. Jel TR, 2006,8(33):103-107. ]

Hwang Jung-Woo, Lee Hwang-Soo. Adaptive image interpolation
based on local gradient features[ J]. IEEE Signal Processing Letters
2004,3(11) :359-362.

Shuai Yuan, Masahide Abe Akira Taguchi, Masayuki Kawamata.
High accuracy wadi image interpolation with local gradient features
[A]. In: Proceedings of 2005 International Symposium on Intelligent

Signal Processing and Communication Systems [ C ], Hong Kong,

China, 2005 :85-88.



