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ABSTRACT

Image interpolation has been widely used and studied in the various fields of image processing. There are
many approaches of varying complexity and robustness. In this paper, a new distance weight is proposed for the
conventional linear interpolation. In comparison with the conventional linear weight, the new distance weight uses
a quadratic or cubic polynomial equation to reflect that the interpolated value should be influenced more by the
value of closer pixels in an input image. In this paper, the new adaptive linear (NAL) interpolation, which
considers patterns near the interpolated value, is also proposed. This algorithm requires a pattern weight, which
is used to determine the ratio of reflection on local patterns, to obtain an interpolated image that exhibits better
quality at various magnification factors (MF). In the computer simulation, not only did the NAL interpolation
exhibit much lower computational complexity than conventional bicubic interpolation, it also improved peak
signal-to-noise ratios (PSNR).
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1.9 30.11 30.72 30.68 30.91
2.0 30.29 30.66 30.68 30.62
2.1 29.67 30.26 30.13 30.30
2.2 29.50 30.07 29.89 30.05
2.3 29.31 29.83 29.62 29.80
2.4 29.07 29.60 29.35 29.52
25 28.87 29.38 29.09 2927
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¥ 6. FINGER Az} %44t ti3F PSNR H]3!

MF(\) Bicubic A_Bicubic NAL-1 NAL-2
1.1 29.43 30.34 32.26 3221
1.2 2931 30.30 32.16 3223
1.3 29.17 30.19 31.83 32.09
14 2901 30.04 31.44 31.82
1.5 28.82 29.84 31.03 31.49
1.6 28.66 29.65 30.65 31.13
1.7 28.39 29.36 30.23 30.70
1.8° 28.15 2907 29.81 30.28
19 27.89 28.76 29.38 29.85
20 2847 29.10 29.56 29.42
21 2732 28.07 28.49 28.97
22 27.02 2771 28.05 28.52
23 2673 2737 27.62 28.10
24 26.42 27.00 27.20 27.66
2.5 26.12 26.64 26.77 27.24

¥ 7. GOLDHILL #Z#| %34t tigk PSNR ®]&

MF()\) Bicubic A_Bicubic NAL-1 NAL-2
1.1 31.73 32.16 32.68 32.75
1.2 31.62 32.08 32.56 32.67
1.3 31.53 3198 32.37 32.55
1.4 3142 31.89 32.18 32.40
1.5 31.29 31.71 31.95 32.19
1.6 31.21 31.60 31.77 3201
1.7 31.04 31.41 31.53 31.76
1.8 3091 31.24 31.29 3156
1.9 30.77 31.09 31.10 31.32
20 30.94 31.04 31.18 31.14
2.1 30.46 30.68 30.67 30.89
22 30.28 3048 30.44 30.66
23 30.09 30.24 30.20 3043
2.4 29.96 30.15 30.06 3027
2.5 29.78 29.91 29.82 30.05
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(c) A_Bicubic

(d) NAL-2
a2l 6. 2] ouElEe g uZkE LENA 4| GAE |
H(A=15)

(¢) A_Bicubic (d) NAL-2
8] 7. Zzbe] dpelEo 2 M7hE GOLDHILL A 34t
£ ¥laE(A=15)

%‘Zl oJare] Ay Asfol| e} zlo] FdAr AY
AINE 8-9)ellH T 2 ME A A(1.1~1.8)lA
L g#H 2 Z bicubic Brt 27 1~1.56(dB),
A_BicubicRth= 22} tiEF 0.6~0.8 (dB)AT A%
e AL B $ gluk =3 MF A A7) ARl
E ] 7S] o] ezl PNSR 3 2ole
A zolxE AL el £ ik =3 AR o

¥ 8. FOREMAN £%4tel] tig I PSNR 8|

MF(A) Bicubic A_Bicubic NAL-1 NAL-2
1.1 31.26 31.82 32.23 32.40
1.2 31.04 31.68 32.01 3223
1.3 30.77 31.37 31.68 31.94
14 30.52 31.03 31.38 31.63
15 30.31 30.63 31.06 31.29
1.6 30.01 30.31 30.68 30.92
1.7 29.76 30.08 30.38 30.62
1.8 29.52 29.87 30.10 30.30
1.9 29.32 29.66 29.82 30.01
2.0 29.46 29.65 29.83 29.80
2.1 29.00 29.31 29.36 29.54
2.2 28.81 29.12 29.11 29.28
23 28.67 28.99 28.92 29.10
24 28.53 28.84 28.72 28.89
2.5 2841 2872 28.55 28.73

F 9. MOBILE ¥%4to] tigt i PSNR H|Z

MF()) Bicubic A_Bicubic NAL-1 NAL-2
1.1 23.50 24.33 2527 25.31
1.2 23.39 24.22 25.12 25.23
1.3 2323 24.11 24.84 25.09
14 23.07 2393 24.50 24.84
1.5 22.99 23.76 24.14 24.52
1.6 2275 23.52 23.78 24.19
1.7 2251 2323 2337 23.79
1.8 22.33 22.97 23.02 2343
19 22.09 22.69 22.63 23,04
2.0 22.36 22.75 22.81 22,82
2.1 21.64 22.12 21.93 22.31
2.2 21.44 21.86 21.62 21.98
2.3 21.25 21.61 2135 2170
2.4 21.02 21.32 21.05 21.37
2.5 2081 21.08 20.79 21.09
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2 bicubickrl ¥ Eatehrle AME {52 o
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F 10. Aleksl NAL Bk Al vl

Operator X - +
1% Rilinear 2 0 2
12 Bicubic 21 1 12

NAL-1 6 0 6
NAL-2 9 0 8
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