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Abstract With the advancement of content-based retrieval technology, the importance of semantics for text infor-
mation contained in images attracts many researchers. An algorithm which will automatically locate the textual re-
gions in the input image will facilitate the retrieving task, and the optical character recognizer can then be applied
to only those regions of the image which contain text. In this paper a new text location method based wavelet is de-
scribed, which can be used to locate textual regions from complex image and video frame. Experimental results
show that the textual regions in image can be located effectively and quickly.
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1. Introduction

As more and more digital libraries coming out, the
multimedia information and Internet technology
develop very quickly, and text extraction from
complex images attracts many researchers’ inter-
ests. They want to apply it to web search and
many other image databases retrieving systems. By
far, the studies on content-based image retrieving
have mainly focused on low-level features, such as
color,shape and texture. The combination of low-
level content-based retrieval and keywords descrip-
tion in manual has also been studied, but the man-
ual description is not always reasonable and cor-
rect. It is very difficult to approach the semantic-
level content-based retrieving. The textual infor-
mation contained in images gives important clue to
the search engine, and makes the semantic-level
content-based retrieval possible.

Many efforts have been done for text location in
images and videos. Fletcher, et al. ! presented an
algorithm based connected component analysis to
separate text from graphics. Jain, et al. ¥l detected
text regions in document images by a segmentation
method based on a multi-channel filtering approach
to texture segmentation, in which the text is treat-
ed as a textured region. Tan, et al. [*3 described a
pyramid structure and connected component analy-
sis to extract text from map images. Wu, et al. (4]
proposed a text-finder system in which the texture
segmentation was used to detect the text in im-
ages. Lopresti, et al. (%] combined the color cluster-
ing and connected components analysis to extract
text from web images. Lienhart, et al. ! concen-
trated how to detect text added to the video artifi-
cially. Sato, et al.!™ introduced a recognition-
based segmentation method.

The text detection approaches can be classified into
two categories. The first category is connected
component based methods, which can locate text
quickly but have difficulties when text is embedded
in complex background or touches other graphical
objects. The second category is texture classifica-

tion based. However, it is hard to find accurate
boundaries of text areas and false detections often
exist in text-like texture areas. One of the difficul-
ties to be faced in detecting and extracting text
contained in images is the different use of character
size and font combined with complex backgrounds
(see Figure 1).

Our proposed text detection scheme is based on the
2-I> wavelet. The text regions have obvious high
frequencies in different directions. The decomposi-
tions of 2-D wavelet transform show the directional
details of input image. We can find the candidate
text lines by emerging obvious components along
different directions. Here some techniques are used
to reduce the non-text lines. Then morphological
operations are applied to connect the text lines into
textual regions. At last we locate the text regions
with bounding boxes.

The rest of this paper is organized as follows. Sec-
tion II introduces the text location method, includ-
ing the text detection algorithm based waveler,
some techniques and morphological operations.
Section III presents the experimental results and e-
valuations of the proposed approach.

II. Text location

1. Text detection based wavelet

The 2-D wavelet transform, as a "mathematic mi-

croscope” , has the advantage of amplifying and po-

larization. If f(x,y) is a two-dimensional signal,

its 2-D wavelet transform can be defined as:
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where @a=>0 , b, and &,.are real numbers that speci-
ty translation in the two directions, ¥ (x, ¥) is a
two-dimensional basic wavelet, and
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This basic wavelet is scaled by a, and the scale, a,
can be written as matrix form;

A=ar; H
where 1y is the rotation factor:
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Then the matrix form of formula (2} and formula
(1) are deseribed as follow:
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where a=detA, t=[x, yJ7, b=[b,, b,]". There-
fore, we can use the 2-D wavelet transform to de-
tect the edges of image along the directionf.

The text lines contained in image can be detected in
different directions. In this paper we detect the
horizontal, diagonal and vertical lines from image
using 2-D wavelet transform with 8=0°,45°, 90°,
and the haar basis is used. The experimental re-
sults show that all of the textual lines are detected
and some other non-textual lines are also detected
as text. Seme techniques are used to select the cor-
rect regions from the candidates in the following
part.

2. Selection of text regions

In order to eliminate some obvious non-text pixels
in the three outputs from the wavelet transform,
another three matrices are constructed. Since the
directional frequencies of text regions are high, the
largest K coefficients in magnitude in the every
output are replaced with 1 and all other coefficients
are replaced with 0. Then the three new matrices
are emerged into one matrix to select the pixels on
all three directions.

We define a rectangular window, which is used to
scan over the matrix to remove isolated points by
setting a threshold for the minimum number of
non-zer¢ points in such a moving window. The
window size should be chosen in accordance with
the characters to be located. In this paper the win-
dow size we chose is 10X 20.

To locate the text regions in image, the pixels re-
maining in the matrix should be grouped. Here the
morphological operation is used to make the locat-
ed targets connected. Morphological operation is a
nonlinear filtering method, which can resolve
many problems in image processing, such as noise
restriction, feature extraction, edge detection and
image segmentation. The basic morphological op-
erations are dilation and erosion, defined as.
Erosion : X=EQ@B={(zx,y):B(x,y)CE} {1
Dilation: Y =E®B={(z,y): Bz, y) N E#£Z} (&
Erosion operation is a process of cleaning up the
boundary pixels, so it can remove the noise and
make objects smaller. Dilation operation is a pro-
cess of adding pixels to boundary, so it can make
small holes in object disappear and make some
closed cbjects connected. The ercsion and dilation
operations can be combined intc two operations,
closing and opening operation. The process of ero-
sion followed by dilation is called opening. And the
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process of dilation {ollowed by erosion is called
closing. After applying a set of dilation and erosion
operations on the matrix, we get the satisfied re-
sult that the text pixels are connected into textual
regions, see Figure 2.

Then we can calculate the bounding boxes accord-
ing every connected textual region in image, and
locate the correct textual areas, as depicted in Fig-
ure 3.

III. Experimental results

In the experiments, we evaluate our method using
advertising images, medical images and video
frames. Nearly all the textual regions are located
in the end with our method. The isolated charac-
ters in medical images, which cannot be located us-
ing other methods, are also located with our pro-
posed method. The evaluation result of the pro-
posed text location approach is listed in Table 1.

Table 1 the evaluation result of our text location approach

False alarms
12 (1.05%)

Images |Characters | Detected characters
21 1147 1105 (96. 34%)

Figruel An advertising image scanned from Newspapen
with size 373X 795 pixels

tions

Figrue3 The final located regions with our method
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IV. Discussion

This paper describes a new text location approach
based wavelet. The experimental results show that
our method can locate and extract text from com-
plicated background accurately and effectively, and
is not heavily dependent upon the image contrast,
font type and character size. And the computation
in this method has a high speed. However, there is
a problem in this method that the threshold used in
experiment is set by manual, which will be solved
in our future studies.
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