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Abstract

The image can be lost or blurred through image processing, storage and
transmission. To restore these images, the interpolation methods are needed in
image processing and are used in image scale, rotation, transformation, etc. In
order to reconstruct the values of pixels which are in the loss areas of a still
image, the conventional interpolation methods utilize the weighted average of
values of the neighbor pixels. However, this linear interpolation cannot be
restore the sharp edges in detail which are in the loss area of the image.

In this thesis, to settle the matter, the interpolation method using direction
mask is proposed. The size of direction mask is decided by the maximum
distributions of the vertical and horizontal length which are between the
vertical and horizontal pixels being out of loss area for each pixel in the loss
area. After inserting zero into the loss area of the edge image, the information
of the direction and the similar intensity property of the edge are obtained by
the direction mask and the interpolation is performed from the estimated
information.

To analyze the performance of the proposed method, three images which
have different loss areas are selected and the interpolation by the proposed
method show the improved results for all sample images more than the linear
interpolation method. The interpolated images by the proposed method have the
improved PSNR about 4~5dB and the reduced blur effect.
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Fig. 5. The linear interpolation method in loss areas of the image
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dsy=abs(e— /) (17-3)
dy=abs(g—h) (17-4)
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Fig. 9. Interpolation process using the direction mask

Wi, )= (1—2A)a+A,b if d< Ty (18-1)
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A= (m,+ n,)|(m,+ n,+my+ ny) (18-2)
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(21)
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the loss Lena image
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(b) Edge image inserted zeros into the loss areas

Fig. 14. Lena edge image
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Interpolation of the Lena image by the proposed method
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(a) Loss Chairlady image (b) The first interpolated image

(c) The second interpolated image

Fig. 16. Interpolation of the Chairlady image by the proposed method

(a) Sunset image with letters (b) The first interpolated image

(c) The second interpolated image

Fig. 17. Interpolation of the Sunset image by the proposed method
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(a) Edge image inserted zeros into the loss areas

(b) The interpolated edge image
Fig. 18. Edge of the Chairlady image
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(a) The interpolated image by the linear interpolation method

(b) The interpolated image by the proposed method

Fig. 19. The interpolated Lena image
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(b) The interpolated image by the proposed method
Fig. 20. The interpolated Chairlady image
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(a) Sunset image

(b) Sunset image with letters

Fig. 21. Sunset image
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(a) The image decimated letters by the linear interpolation method

(b) The image decimated letters by the proposed method

Fig. 22. The Sunset image and the image of decimating letters
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Table 2. Comparison of the linear interpolation

and the proposed interpolation

Linear interpolation| Proposed interpolation
Image name| Loss pixel

PSNR(dB)| MSE [PSNR(dB) MSE
Lena 961 20.350 600 25.774 170
Chairlady 1379 16.385 1500 20.266 640
Sunset 1829 21.872 420 25.142 200
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