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RESEARCH AND IMPLEMENTATION OF THE VIDEO
STREAM TEXT RECOGNITION METHOD

Vechirska Iryna,
Doctor of Technical Sciences, professor
Kharkiv National University of Radio Electronics

Tymofieiev Oleksi,
Master in informatics
Kharkiv National University of Radio Electronics

One of the major design goals of our method was the ability to extract text from
still images as well as video sequences. Therefore, in the case of video sequences,
Spatio-temporal approaches to text detection were not an option, which treat the 3D
input stream as such and detect the text directly in the 3D space. Instead, a tracking
method treats the input stream as a temporal sequence of images and detects text on a
frame by frame basis [1-3]. The detected text objects are tracked across several frames
in order to create the text appearance, which is a result of the detection and the tracking
process. In this article, we concentrate on static, non-moving text.
A generalization of our work to simple, linear movement has been done by Marquis.

Apart from the detection itself, the additional temporal component in video
sequences also leads to consequences and open questions concerning the usage of the
detected appearance. The detected text forms a 3D object [4] with a temporal
dimension, which cannot be recognized by OCR software directly, at least not by
existing OCR technology (Figure 1). Several possible techniques may be considered:

— Choose a single frame out of all possible frames of the appearance. This is a
technique, which has the disadvantage of losing the possible additional temporal
information in the appearance;

— Use the 3D text object as it is and develops a new recognition algorithm which
exploits the temporal information directly in order to increase recognition performance;

— Integrate the 3D appearance into a single 2D image, exploiting the temporal
information in order to “clean up” the image and to create a single image of better
quality;

— Apply the recognition algorithm to each of the frames in order to create a set of
recognized text strings;

— Apply symbolic statistics to the set in order to create a single string with the most
probable contents.
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Figure 1. The scheme of our system

The first solution — choosing the text rectangle from a single frame for recognition
— fails due do the miserable quality of most text taken from videos. At least some
processing is necessary to enhance the image quality.

The second solution is beyond the scope of this work. The development of a new
OCR technology needs a tremendous amount of engineering experience in order to find
the necessary heuristics which allow these systems to obtain their excellent recognition
performance. Instead, we apply commercial software, which delivers excellent results
on scanned printed or faxed documents.

Unfortunately, commercial OCR software is not adapted to the type of data, which
Is why we chose the third solution: We integrate the text appearance into a single image
of better quality, which is closer to the type of data expected by commercial OCR
software.

Our research team also successfully worked on the fourth way to use the text
appearance. An algorithm which uses new theoretical research on statistical processing
of character strings done by our team is given in [5-7].

As already stated, the detection algorithm for still images is applied to each frame
of the sequence separately [8]. The detected text rectangles are passed to a tracking
step, which finds corresponding rectangles of the same text appearance in different
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frames. From several frames of an appearance, a single enhanced image is generated
and binarized, i.e. segmented into characters and background, before passing it to
standard commercial OCR software. Text in videos has gray level properties (e.g. high
contrast in given directions), morphological properties (spatial distribution, shape),
geometrical properties (length, ratio height/length etc.) and temporal properties
(stability) [9]. Our method makes use of these properties, starting from the signal and
going sequentially to the more domain dependent properties. The final step (the
character segmentation) results in a set of binary boxes containing text which need to
be recognized by a classical commercial OCR system.
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