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( Linear Scratch Detection and Removal Technique for Old Film
Sequences Using Wavelet Shrinkage and Interpolation )
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Abstract

This paper presents a novel scratch detection and removal approach for old film images in wavelet-domain. Various
scratch detection and removal algorithms have been proposed for past decades. However, accurate scratch detection and
removal with a moderate amount of computing effort is still a problem because of trade off between the quality of the
film and computational load. For overcoming this problem, we first decompose an input image using a 3-level wavelet
transform, and then remove the scratch by shrinking wavelet coefficients using linear interpolation. Experimental results
show that the proposed algorithm can efficiently detect and remove the scratch in damaged films, and also be incorporated
into old film restoration systems.

Keywords: 232X 7% (scratch detection), 223 x| A7 (scratch removal) 9ol &3 W3Hwavelet transform),
Aol &8 AlFF 2 (wavelet shrinkage)
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2-D wavelet transform:
(a) the analysis filter bank,
(b) the resulting decomposition.
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3 level wavelet transform:

(a) define of each frequency,

(b) result of wanelet transform.
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Fig. 3. Example of linear scratch:

(a) negative scratch, (b) positive scratch.
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Fig. 4. Flow chart for linear scratch detection.
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symlet functions.
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Fig. 6. 3level wavelet transform image: (a) negative scatch image, (b) positive scratch image.
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Fig. 7. The result of 3level wavelet transform for HL
subband : (a) 3level wavelet image for HL
subband, (b) wavelet coefficients of HL
subband.
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location information for detected scratch.
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Fig.
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Fig. 10. (a) original image, (b) result of 3DWT, (c) 3level wavelet image for HL subband, (d) wavelet coefficients of HL
subband (e) a reduced wavelet coefficients, (f) result of image for removed scratch.
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Fig. 11. (a) original image, (b) result of 3DWT, (c) 3level wavelet image for HL subband, (d) wavelet coefficients of HL
subband (e) a reduced wavelet coefficients, (f) result of image for removed scratch.
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