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(Film Line Scratch Detection using a Neural Network based Texture
Classifier )
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Abstract

Film restoration is to detect the location and extent of defected regions from a given movie film, and if present, to
reconstruct the lost information of each region. It has gained increasing attention by many researchers, to support
multimedia service of high quality. In general, an old film is degraded by dust, scratch, flick, and so on. Among these, the
most frequent degradation is the scratch. So far techniques for the scratch restoration have been developed, but they have
limited applicability when dealing with all kinds of scratches. To fully support the automatic scratch restoration, the
system should be developed that can detect all kinds of scratches from a given frame of old films. This paper presents a
neurual network (NN)-based texture classifier that automatically detect all kinds of scratches from frames in old films. To
facilitate: the detection of various scratch sizes, we use a pyramid of images generated from original frames by having the
resolution at three levels. The image at each level is scanned by the NN-based classifier, which divides the input image
into scratch regions and non-scratch regions. Then, to reduce the computational cost, the NN-based classifier is only
applied to the edge pixels. To assess the validity of the proposed method, the experiments have been performed on old
films and animations with all kinds of scratches, then the results show the effectiveness of the proposed method.

Keywords : Film restoration, neural network, film line scratch, scratch detection
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Table 1. Type of scratch.
2AHA 9 FF A 22

Static scratches &3 Ty PoA 2 Yo ehg

Moving scratches Z#| %o wel X7} WA
Principal scratches ZH U] Fold] B%ol4E ¥
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Alone scratch 3 @528 el

Not-alone scratch @& 23X EH AFHse e |

negative scratch 23X 347} F¥n g

positive scratch 2~Z AR a7t Fuwc o] g

ra

(b)

a8 1. 23dx/e]  o:  (a)static/principal/not-alone/
positve  scratch, (b)  static/principal/alone/
negative scratch

Fig. 1. Example of scratches : (a)static/principal/not-

alone/positive scratch, (b) static/principal/alone/
negative scratch.
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Fig. 2. Overview of the proposed method.
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Table 2. Data number of test data.

Type of scratch Scratch
alone | Negative | Secondary scratch 10
N Principal scratch 66
Ng;cl—eal Fosttive Secondary scratch 122
’ | Negative | Principal scratch 4
. Total 202
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Fig. 6. Example of classification: (a) input image frame, not-alone, negative/positive?] t}3 Je|2 E ==
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Fig. 10. Example of scratch detection (sequence
"TK-V"): {a) input Image, (b) detection
scraftch.
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Fig. 8 Example of scratch detection (sequence Fig. 11. Example of scratch detection ( sequence
"knight” ): (a) input Image, (¢) detection “sit-down.”): (@) input Image, (b) detection
scratch. scratch.
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Fig. 9. Example of scratch detection ( sequence
"star.”): (a) input Image, (b) detection scratch.
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Table 3. Experimental results of kind of scratch.
Detection- Miss- Over-
Type of scratch Scratch '
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