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A Method of Image Zooming-in Based on Mixed Manyaknot
Spline Surface Interpolation
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Abstract; Many-knot spline interpolation is a class of curve and surface fitting method, In order to ex-

plore a new method for obtaining a zoom in image with a superior quality; the one dimensional many-knot
spline curves algorithm is extended to that of two dimensions, which is applied to image zooming. It con-
structs a mixed piecewise many-knot spline interpolation surface for each color component of a digital im-
age. The experimental results show that the method can improve the quality of zoomed image greatly. A
fast algorithm is also described. for efficiency, which is applied in digital pan and computer animation,
ete.
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Fig. 1 Basic function of mixed many-knot spline
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Table 1  Comparing PSNR of each method

PSNR

Image

Nearest Bilinear Bicubic =~ Many-knot

Lena 28.3273  30.168  30.0465  33.443

House 24,871 8 26.607 8 26.480 7 29.323 6
Bird 26.490 8  28.47 28.4454  31.444
Peppers  26.3805  28.1292 27.647 30.437 9
Avion 27.076 20.0083 28.9429 32.7317
Butfish  22.2712  23.936 6 23.6636  25.473 3
Frog 28.2893  29.9336 29.6342 31.4872

R2 AT ME BB
Table 2 Comparing ME of each method
Image — ME R
Nearest Bilinear Bicubic ~ Many-knot
Lena 47677 4.5982  4.6114  2.9256
House 6.8102 6.6968 6.6798  4.2695
Bird 6.3797 6.0224  6.0343 4,048 7
Peppers  5.7134 55684 57122 4.1866
Avion 4.542-7 4.4 4.3713  2.6179
Butfish  10.931 0 10.4969 10.6411  7.8428
Frog 4.1753  4.0732 4.1350 3.1054
3 BFEIL Crads AYLLEL
Table 3 Grads of each method
Image _ Grads __
Nearest Bilinear Bicubic ~ Many-knot
Lena 5.5301 3.7594 4.626 4,784 7
House 8.076 5 5.6647 6.9847 17.2191

Bird 7.5068  5.3293 6.4149 6.5947
Peppers  5.8149  4.1545 5.0114 5.1172
Avion 5.5086 3.9546 4.7957 4.9272
Butfish 11.8643  7.600 5 9.7658 10.143 5

Frog 4.503 8 2.947 3 3.744 3.867 9
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Fig. 4 Comparing mixed many-knot spline

with its fast algorithm
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Table 4 Comparing consumed time of many-knot spline

with its fast algorithm
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