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Review on Image Interpolation Techniques

Zhong Baojiang, LLu Zhifang, Ji Jiahuan
(School of Computer Science and Technology. Soochow University, Suzhou, 215006, China)

Abstract: Image interpolation estimates the gray values of unknown pixels based on known ones. It is a
process of data generation. The objective is to increase the resolution of an image through upsampling.
Firstly, the difference between image interpolation and image super-resolution reconstruction is analyzed.
Then, the developments of various algorithms on image interpolation are reviewed and their features are
analyzed. In particular, 'what is an edge’ is explained for edge-guided interpolation techniques. Further-
more, some subjective and objective image quality assessments are introduced. Meanwhile, the effects of
image interpolation with different downsmapling methods are illustrated experimentally. Finally, the fu-
ture research direction in the field is given.
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Fig.8 Comparison of interpolation results on 'House' with different methods
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Fig. 10 Comparison of interpolation results on 'Cameraman’ with different methods
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Fig. 12 LR images with different downsampling ways
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Tab.1 Comparison of different interpolation methods with respect of PSNR dB
s E 1% Bicubic NEDI LMMSE SAI CGI
Lena 30.19 30. 57 30. 50 31. 34 31.05
Station 24.65 25.04 25.06 25.94 26.28
Cameraman 25. 26 25.38 25.55 25.77 25.75
House 32.06 31.84 32.47 32.73 32.69
Wheel 19.59 21.06 19. 64 21.53 22.39
Parrot 34.77 34.99 34. 60 35.90 35.61
Butterfly 26.17 26. 88 26. 43 27.40 27.66
Bike 25.96 25.99 26.06 26.99 26.71

SN 0 0. 39 0.21 1.12 1.19
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Tab.2 Comparison of different interpolation methods with respect of CPU time S
3 1 15 Bicubic NEDI LMMSE SAI CGI
Lena 0.008 4.518 3.441 0. 700 0.284
Station 0. 009 4.463 3. 450 0. 845 0.288
Cameraman 0.019 4,221 3.453 0. 700 0. 267
House 0.015 4.267 3.441 0.688 0.273
Wheel 0. 005 2.965 2.352 0.509 0.203
Parrot 0. 060 27.618 21.047 3.972 1.532
Butterfly 0. 046 7.998 6.898 1.119 0.516
Bike 0.077 30.222 21.721 3. 849 1. 605
A 0.031 10. 784 8.225 1. 548 0.621

F3 VWEZRBEENFEERESTXFE A LR BEHEELS R PSNR LR
Tab.3 Comparison of Bicubic interpolation in different downsampling methods dB

with respect of PSNR

[ 47 b 31 Nearest Linear Cubic
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(a) FRAT R ZI AT (b) TRIEABFERAE
(a) Interleaved mode (b) Nearest mode

() MERMEFERATE (d) =R FERAE
(c) Bilinear mode (d) Cubic mode

B13 B YN B 1 % R R R R A 5 U5 B i LR EIR (9 475 {45 2R m 2
Fig. 13 Demonstration of interpolation results via cubic interpolation on different LR images with different

downsampling modes
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