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Abstract

Text detection in the videos is still considered an interesting and challenging
problem for researchers in the field of computer vision and image processing.
In this paper, we have been suggested a robust method for real-time text
detection in the videos through determining the candidate text lines by using
Laplacian edge detection and Morphological Dilation, then using an SVM
classifier to eliminate the false candidate text lines. The experimental results
for 6 different types of videos show that the proposed method able to detect
text lines in real-time with a 98.2% recall rate and a 0.86% false alarm rate as
well as it is able to detect different text line languages (English, Chinese, and
Arabic ) with high accuracy of about 96.4%.
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applications. Video is an important source of
information that contains tremendous information

for analysis such as images, sound, and text [1].
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The text in the video has played a more significant
role than ever in contemporary society as an
important instrument for contact and cooperation,
the rich and precise high-level semantics embodied
in a text could be helpful to understand the world
around us. For instance, in a wide variety of real-
world applications, text information can be used
such as industrial automation, robot navigation,
instant translation, geographic location, image
search and scene analysis [2]. Therefore, text
detection and recognition in computer vision have
become an increasingly common and important
research subject [3]. Generally, text that appears in
images can be divided into two groups: graphics
text and scene text. The graphic text, such as the
name of a journalist during a news program, is
created separately from the images and laid over it
at a later date. while, scene text is a part of the
image, and appears accidentally, such as in traffic
signs, etc [1]. This work focuses on graphics tex.t
There are several methods for text detection such as
histogram, MSER

algorithm, Stroke Width Transform. We proposed

Coarse detection, wavelet
in this paper, a robust and accurate method for text
detection in videos through detecting a candidate
text lines by using edge detection and mathematical
morphology, then using the SVM classifier to
eliminate the false candidate text lines. The present
paper is organized as follows. In section 2 literature
discussion about work related to text detection in
the images or videos. In sections 3, 4 and 5,
Laplacian edge detection, morphological dilation,
and support vector machine are discussed. In
section 6, the design of proposed method is
described. Experimental results and the conclusion
of the paper are shown in sections 7 and 8

respectively.
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2. Related work

There are many researches concerned with Text
detection; some of these researches are as follows:
Qixiang in 2005 [4], presented algorithm for
detecting the text in both image and video which
contains three phases: extracting the tines of text by
using Coarse detection, wavelet histogram to find
the features. Finally, using SVM to both training
and classification. It achieved a high accuracy of
about 93.2%. Anila in 2016 [5],
technique for detecting the text in a natural image

proposed

through two steps: first, by using MSER algorithm
to find the similar region intensities in the image,
then using Stroke Width Transform to generate and
filter the candidates characters. This technique was
tested with 50 images. The result was that the
algorithm able to detect the text with good detect
rate. Zhe in 2016 [6], presented a text extraction
method that includes two phases: extracting the text
region by using Harris corner and classification;
these text regions by using an SVM classifier. This
method was tested with 395 images. Experimental
results show that the method was able to detect the
text with an accuracy of about 92.7%. Wenhao in
2017, designed a scheme to detect a multi-oriented
scene text by using direct regression and deep
(CNN). This

algorithm has been compared with the algorithm of

convolutional neural network
[7] which is proposed to detect the texts in natural
images. The result of this algorithm is better than
[7] with an accuracy of about 93%. Jiangi in 2018
[8] proposed the same previous schema where the
difference is that used a Rotation Region rather
than direct regression with a deep convolutional
neural network (CNN) for detecting the text.
Experimental results showed that the scheme was
able to detect the text with an accuracy of about

95%. Youssef in 2020 [4], presented an algorithm
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for detecting and recognition of the text in a video
that was based on binarization by using the
Baselines Information and Stroke Width Detection,
and video optical character recognition (OCR)
algorithm. The finding of the research is the
binarization, which is an important step to detect
the text and a hybrid binarization, which is better
than a single binarization approach for dealing with
various types of text in the video.

3. Laplacian Edge Detection
Edge detection is an image processing technique
that recognizes the boundaries of objects within

images. It operates by detecting brightness

-
¥
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a. Original image

discontinuities which is shown in Fig.(1). Edge
detection is used for data extraction and image
segmentation in fields such as image processing,
computer vision, and machine vision. Popular
algorithms for edge detection include Canny, Sobel,
and Laplacian methods [9].

Just one kernel is used in the Laplacian operator. It
calculates second order derivatives in a single pass.
Highlighting the edges is the end product of this
filter. The operator typically takes as input a single
gray level image and creates another binary image
as output [10].
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Fig. (1): Edge detection

4. Morphological Dilation
Mathematical morphology is a technique and
theory for processing and analysis the geometrical
structures, based on set theory, topology, lattice
theory , and random functions. Mathematical
morphology is most widely used for digital images,
but it can be employed as well on solids, surface
meshes, graphs, and many other
the

morphological operation uses to add pixels to

spatial

structures[11]. Dilation is most  basic

objects boundaries in an image to remove the noise

from the image or for image enhancing. The
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number of pixels added to the image objects
depends on the shape of the structuring element and
size used for the image processing that determines
the shape of a pixel neighborhood over which the
maximum is taken[12]. Dilation can be applied to
Fig. (2)
dilation that was applied 2 times. The mathematical

several (iterations) times. represents
definition of dilation operation of A by B, denoted

ADB, [13]
A®B=UAb, b€B 1)

ADPB=BHAUBa, aeA 2
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a. Original image

b. Dilation

Fig. (2): Mathematical Morphology

5. Support Vector Machine (SVM):

One of the most common machine learning
methods is the Support Vector Machine which is
mainly used for linear or nonlinear classification
problems by giving a set of negative and positive
training values which is shown in Fig.(3). It gives a
robust solution with noise [14] and [15]. The
SVM's fundamental concept is that to distinguish
data from two different classes depending on the
features of the data, it should find the best
hyperplane such as that the distance between the
two classes, i.e. maximized the margin. The basic

SVM classifier is built from a simple classifier of

Separating
hyperplan

Support
vectors

(a) Linear classifier

the linear maximum margin. SVM classifier in the

following manner: [16]

D = (X1, Y1), (X2, ¥2),..., (X, Y1) (3)
= (%, yi), Vi=1,2,..., L 4

where x; is input vector and y; € {+1,—1} is the
associated class label foreveryi=1,2, ..., L.
The positive values represent an interesting object
which should be tracking while the negative
values represent all the remaining things that
should not be tracked [14].

Separating
hyperplane

Support7v

vectors

(b) Non-linear classifier

Fig. (3): SVM classifier [17]
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6. Proposed Method

The block diagram of proposed method of text
detection in videos is shown in Fig.(4). It includes
many important steps.

Step 1: Pre-processing: The first step takes the
video and splits it into a sequence of frames to
make it suitable for the next step.

Step 2: Edge Detection: This step is used to
identify the boundaries of objects inside frames.
Usually, written text is positioned on a clear
background which tends to create a high response
to edge detection. Laplacian operator is used to
create regions that are more probably to be a part of
the text.

Step 3: Enhancing the Text image: The enhanced

image is determined by aligning the various

instances of a specific text region across frames and
selecting the color corresponding to the minimum
intensity value across frames for each pixel.
Dilation used to add five pixels to regions
boundaries in the frame to enhance the text image.
Step 4: Find Contour: Describes the shape of the
candidate text to make it is possible for detection.
Step 5: Geometrical Constraints : By using
rectangle geometry to crop the candidate text lines
which are input to SVM Classification.

Step 6: SVM Classification: The final step takes
the candidate text lines and classifies them
depending on SVM classifier to delete the false

detected text.

\ideo

Pre-processing

N

Edge Detection

2

Enhancing the Text

image

N

~

Find Contour

N

[ Geometrical Constraints

N/

-~

Candidate Text Line

NV

~

SVM Classification

N/

Detect Text Line

Fig. (4): Block Diagram of Proposed Method
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7. Experimental Results non-text were extracted from these videos (from
In Visual Studio c# 2013; this model was training group) and saved in the dataset (shown in
implemented. Six different videos from YouTube Fig.5) which is used to train the SVM. The
are used as a dataset, which is divided into two accuracy of the SVM classifier was calculated in
groups namely; 70% for training and 30% for tests. the training stage according to equation (5) where

2900 samples of different text and 6000 samples of the result was 96.4%.

Number of correctly classified samples (5)

Accuracy— Number of samples

In the testing stage, the proposed method has been rate and false alarm rate were calculated according
applied to six different videos from YouTube (on to equation (6) and equation (7), respectively which
test group). These videos are two videos in Arabic, are summarized in Table (1).

one in Chinese, and three ones in English. Recall

Number of correctly detected texts
y x 100% (6)

Recall = Number of texts

Number of falsely detected texts

False alarm rate = x 100% (7)

Number of detected texts

The proposed method was able to detect text lines
in real-time which is illustrated in Fig.(6) with a

98.2% recall rate and a 0.86% false alarm rate.

BRIS £ ¢l
a) non-text data
TERRORI JUsa, ,90
b) text data

Fig. (5). Examples of the training data
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libtisam 2020 |

g. detected text lines in video2

KOORAUYOU KOORANYOU

AP

h. missed text lines in video2

Fig. (6): Examples of Results in Proposed Method

Table 1 : Performance of Proposed Method

Number of Number of Recall
W hER Total Number Number of False alarm
) non detected | false detected text rate
of frames detected text lines ) ) rate (%)

text lines lines (%)
Videol 451 1052 0 3 99.7% 0.28%
Video2 4396 4915 44 12 98.8% 0.24%
Video3 6014 12105 206 141 97.2% 1.16%
Video4 2114 6303 57 76 97.9% 1.20%
Video5 1705 6799 42 88 98.1% 1.29%
Video6 3321 6602 65 69 97.7% 1.04%
Total 18001 37776 414 389 98.2% 0.86%
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Our results was compared with the previously related works and is shown in Table 2.

Table 2 : Comparable our Result with Related Work

Name of
Year Method Result
researcher
2005 Qixiang and Coarse detection, wavelet histogram, 93.2%
others and SVM classifier.
2016 Anila and MSER algorithm and Stroke Width able to detect the text with good
others Transform. detect rate.
Zhe and
2016 Harris corner and SVM classifier. 92.7%
others
Wenhao and ) ) 93%
2017 Direct regression and CNN 0
others
Jiangi and
2018 | Rotation region and CNN 95%
others
o ) ) a hybrid binarization better than a
Youssef and | binarization and video optical character ) o
2020 . single binarization approach for
others recognition ) ) )
detection the text in the video.
Laplacian edge detection,
2020 | Our proposal Morphological Dilation, and SVM 96.4%
classifier.

8. Conclusion

Text data provides valuable information for the
study, indexing, and recovery of videos. This
paper presented a robust method for detecting the
text in the video in real-time. This method contains
many steps: preprocessing, edge detection to
identify the boundaries of texts inside frames,
enhances the text image by using dilation method
to add five pixels to regions boundaries in the
frame, determines the candidate text by using
contour method, cropping the candidate text lines
by using geometrical constraints. The final step is
to eliminate the false candidate text lines by using

an SVM classifier.
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The text lines were detected in 18001 frames by
using six different video types including cartoon,
sport, news, and a movie with true detection of
approximately %96. The proposed method works
efficiently which gets a high recall rate with an
average is 98.2% and low false alarm rate with an

average is 0.86%.
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