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Design and implementation of 2D all-phase interpolation kernel

Su Fei, Sun Jie, Qin Juan, Duan Yuxiang

Institute of Electronic Information Engineering , Tianjin University of Technology, Tianjin 300384, China

Abstract: Objective Traditional image interpolation methods separate an image into many sub-blocks. In this case, the
quality of the recovered image becomes poor, particularly in the boundary of the blocks and the image borders. To eliminate
this side effect, we present a new algorithm based on the 2D all-phase digital signal processing method. Method First, an
algorithm for 2D all-phase windowed processing is designed to achieve three kinds of interpolation kernel based on DFT,
DCT, and DWT. The three kemels, which are built directly from the 2D transmission property H, can process the frequen-
cy distribution along the row and column as well as along the diagonal slope directions. Both H and the base window should
be confined for phase linearity. Result The proposed algorithm effectively eliminates the blocking effects and solves the un-
controllable contents in the diagonal slope directions using a traditional technique. In addition, the proposed algorithm im-
proves the PSNR of the recovered images by at least 3 dB. Conclusion Comparison experiments on the proposed algorithm
and six traditional methods show that the proposed algorithm is physically explicit and applicable.

Key words: all-phase; interpolation kernel; template; all-phase base; base window
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Fig. 1 Two dimensional orthogonal transformation process

with front and back windows
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®1 fREHENME
Table 1 Traditional interpolation /dB
14 ideal nearest bilinear B-Spline cubic wavelet
woman 20.30 19.94 21.63 22.44 21.18 30.30
test 21.45 17.45 22.07 19.90 21.41 33.72
rice 28.86 26.16 29.45 28.30 28.77 34.44
R2 2HELBRNE
Table 2 2D All-phase interpolation /dB
DFT DWT DCT
KES
N S D N S D N S D
woman 15.68 15.65 18.31 25.53 25.52 25.49 25.37 24.40 23.59
test 11.41 11.65 14.81 25.03 25.33 25.41 24.91 22.90 21.48
rice 16.73 16.81 20.11 31.90 32.03 32.13 31.67 28.85 27.17
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