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w1 W 1 1 v 2
R, BFE, =2, Xk

L dbEUE SR R SO S B F AR T T E A S0 =, Jb3T 100101
2. JEHU/REE BE AR ABRA R, JbiT 100101

B E: BE iSRRI R TR PR AR (OCR) H Ui 38, A 2 X SR DU 7 35 R 47 A
RO HEIE s . UK Logistic ABLAIN BN 7504 p 2 HH T 25T Logistic FER ) 5 22 Wit {8 A0 535
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KRR EAT R TR R 5 Logistic AR ; RGN 5 BRLES 5 I CRFAE

Logistic model for video caption enhancement

Li Qinrui', Lyu Xuegiang', Li Zhuo', Liu Kun’
1. Beijing Key Laboratory of Internet Culture and Digital Dissemination Research, Beijing

Information Science and Technology University, Beijing 100101, China;
2. Beijing TRS Information Technology Co. , Lid, Beijing 100101, China

Abstract: Objective Video caption contains abundant information related to the video content. Recognizing text in images
is the premise of making full use of this information. Although optical character recogonition (OCR) software recognition
accuracy has been improved, the video captions with complex backgrounds still cannot be recognized well. Therefore, in
order to improve the recognition accuracy, the extracted caption shall be enhanced which can reduce the complexity of cap-
tion background and improve the contrast between background and text. In this paper, we propose a method of fusing multi-
frame information to realize caption enhancement based on the Logistic model. Method Logistic curve is a common form of
an S-type curve, which either end or converge to a constant. By counting and analyzing distribution proportion of different
pixel values in a single background caption, we establish-a proper Logistic model whose output can be used as the en-
hanced caption’ s pixel values and their distribution proportion shall generally be kept consistent with the single background
caption. According to the convergence of the Logistic model, the majority of pixel values can be assigned to 0 or 255, and

a small quantity of gray points can be taken as transitions of black points and white points. Therefore, the enhanced caption
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(KZ201311232037 ) 5 b5 17 J v 25 24 AL G117 AT BA 1525 200 MR & e Rl 350 H (IDHT20130519 ) 5 Jb 5 15 BBk 2% W 45 S0 Ak 45 807 1L 1% L
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image not only keeps the continuity of the pixel values but also improves the contrast between background and text. Then we
detect and track the video caption, and align the same segments of caption, which appears in consecutive frames to obtain
multi-frame information of the pixel. In order to reduce the complexity of the background, we analyze the characteristics of
the background changing in the time domain as well as, the inherent characteristics of the background and text. Further-
more, we take the fusion of them as the characteristics of Logistic model. Normalizing the characteristic of the model based
on caption blocks which is the unit of enhancement, we take the result as the input parameter of the Logistic model. Result
We select 60 videos with caption from the Paike column of Youku and divide caption into three categories: the special com-
plex background caption containing shadows or stroke effects, the common complex background caption, and the single
background caption. We respectively implement four caption enhancement methods: OTSU with adaptive threshold method
based on single frame, multiple frame averaging method, minimum pixel value search method and the method proposed in
this paper, we use these four methods for each kind of caption for our caption enhancement experiment. We use Hanwang
OCR to recognize the enhanced caption and take the recognition accuracy as the evaluation instance of the caption enhance-
ment effect. Experimental results show that the recognition accuracy of the three kinds of caption are 81.76% , 97.13% ,
and 81. 76% respectively after enhanced by adopting the method in this paper. Comparing with the best results of the other
three methods, the accuracy respectively increased by 24.35% , 2.70% and 2.70% . Thus, the method in this paper can
adapt to both complex background and single background caption. Especially, the enhanced effect of complex background
caption containing shadows or stoke show a significant improvement. Conclusion In this paper, we propose a method of fu-
sing multi-frame information to realize caption enhancement based on the Logistic model. This method can reduce the com-
plexity of the caption background and improve the contrast between the background and the text as well. Furthermore, the
enhanced caption can be recognized well by OCR software. However, the parameters of the Logistic model are static values
acquired by artificial parameter adjustment. If we can dynamically adjust parameters according to the characteristics of dif-
ferent video caption, the recognition accuracy will be further improved.

Key words: complex background; caption enhancement; Logistic model; caption detection and tracking; time domain
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Fig. 6 The results of enhancement, OCR binary and recognition
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Table 1 OCR recognition accuracy
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Table 2 - The result of enhancement and OCR recognition of special caption
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