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Removal of Vertical Scratches in Old Movie Film by
Using Wavelet Decomposition
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Abstract Movie films are often damaged by aging and multiple playing, which may cause some artifacts on the films, such
as dust spots, dirt, blotches, film unsteadiness, line scratches, flicker, noises, color variations and blurs. Vertical scratch
is one of the artifacts we can often see. To eliminate this artifact, we analyze the character of the line scratch and give a
method for detection and removal of it. The proposed algorithm is based on the discrete binary wavelet decomposition. This
transformation splits an image into approximation and detail coefficients. The locations of the scratches are gained through
analyzing the horizontal and vertical components and using morphologic methods. We compare various algorithms that
reconstruct the missing data in the region of the scratch, and choose to restore the scratch regions in the wavelet domain.
The results show that the algorithm of scratch detection and removal in this paper is simple and effective.
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Fig.1 Schematic of decomposition and synthesis process
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Fig.2 Detection of scratches
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Tab.1 Comparison of different algorithms of

scratch removal in spatial domain
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linear pehip spline polynomial 2D spline
PSNR(dB) 37.020 37.023 36.770 35.560 36.021
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Tab.2 Comparison of different algorithms of

scratch removal in wavelet domain

_ AN AT
L
linear  pchip  spline polynomial 2D spline
PSNR(dB) 43.121 41.820 41.410 41.301 47.273

ERFERFH RE  REF R RAF %

MRL,Z2AUEFH, SEZEBRPBEMN
B E/NBUIE B 15 S BE 5 1R 78 BB K 1 15 1R 1L
B NEN EF, BT kTR A S A
FEMBNL , T 21 76 /D PR P B R, LA R
BIR LA REA 2 08B R IR



1698 FEHEREEER

ERNE

linear pchip

2D spline

(a) ZEEPHRRBEE

linear pchip

2D spline

(b) AEBRFHRBRBE

3 ZEASMAEEPAREEERM LR

Fig.3 Comparison of the resulis of scratch removal in spatial and wavelet domain
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Fig.4 Removal of scratches
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