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Abstract- Text plays an significant role in day-to-day life because
of its dissimilarities in text size, font, style, orientation and
alignment as well as composite background and rich
information, as a consequence automatic text detection in
natural scenes has several attractive applications. Though,
detecting and recognizing such text is all the time a challenging
issue. Several text extraction techniques grounded on edge
detection, connected component analysis, morphological
operators, wavelet transform, texture features, neural network
etc. have been established. This paper contributes comparative
analysis of different technique which provides efficient
performance.
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L. INTRODUCTION

Text in images comprises of valuable statistics and is
exploited in many applications that uses image and video
applications, such as content-based web image search, video
information retrieval, and mobile based text analysis and text
recognition [1-5]. Due to composite background, and
deviations of font, size, color and orientation, text in natural
scene images has to be vigorously detected before being
recognized and regained. Prevailing methods for scene text
detection can coarsely be classified into three groups: sliding
window based methods [6]-[8], connected component based
methods [9]-[13], and hybrid methods [14]. Sliding window
based approaches, also termed as region-based methods that
uses a sliding window to find for probable texts in the image

and further use machine learning techniques to recognize
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text. These approaches are slow as the image has to be
handled in multiple scales. Connected component based
methods derives candidates for character recognition from
images by connected component analysis trailed by
combination of character candidates into text lines. With a
number of significant areas of application, i.e. advanced
driver assistance systems, road surveying, and autonomous
vehicles, text detection and recognition is a challenging task.
While most of the study exists on both the automatic
detection and recognition of symbol-based traffic signs, and
the recognition of text in real scenes, there is far less research
motivated specifically on the recognition of text on traffic
information signs. This could be partially due to the difficulty
of the task affected by problems, such as illumination and
shadows, blurring, occlusion, and sign deterioration.

To detect text candidates and extracts connected components
as character candidates by Maximally Stable Extremal
Regions (MSERs) grounded approaches have developed the
attention of several recent works [15].

The reminder of this paper proceeds as follows. Section II
presents the review of past work. Section III presents the
methodology used for the detection of text-based traffic
signs. Section IV explains comparative study of different

methods to illustrate the performance of the system.

Conclusion is illustrated in section V.
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ILRELATED WORKS

As described above, MSER-based methods have
demonstrated very promising performance in many real
projects. However, current MSER-based methods still have
some key limitations, i.e., they may suffer from detecting of
repeating components and also insufficient text candidates
construction algorithms. The main advantage of MSER-based
methods over traditional connected component based
methods roots in the usage of the MSERs algorithm for
character extraction — the MSERs algorithm is able to detect
most characters even when the image is in low quality (low
resolution, strong noises, low contrast, etc.)[16]. However,
one severe but not so obvious pitfall of the MSERs algorithm
is that most of the detected MSERs are in fact repeating with
each other. Repeating MSERs are problematic for the latter
character candidates grouping algorithm, thus most of the
repeating MSERs, apart from the MSERs that most likely
correspond to character, need to be removed before being fed
to the character grouping algorithm. Carlos et al. [19]
presented a MSERs pruning algorithm that contains two
steps: (1) reduction of linear segments by maximizing the
border energy function; and (2) hierarchical filtering with a
cascade of filters. Neumann and Matas [21] proposed a
MSER++ based text detection method, which exploits rather
complicated features, e.g., higher-order properties of text and
uses exhaustive search for pruning. Later, Neumann and
Matas [20] presented a two-stage algorithm for Extremal
Regions (ERs) pruning with the exhaustive search strategy. In
the first stage, a classifier trained from incrementally
computable descriptors (area, bounding box, perimeter, Euler
number and horizontal crossing) is used to estimate the class-

conditional probabilities of ERs; ERs corresponding to local
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maximum of probabilities in the ER inclusion relation are
selected. In the second stage, ERs passed the first stage are
classified as characters and non-characters using more
complex features. The above methods all explore the
hierarchical structure of MSERs, but have used different
methods for estimating the probabilities of MSERs
corresponding to characters. To deal with the large number of
repeating MSERs, they have wused relevant features
(cascading filters and incrementally computable descriptors)
in pruning. Another problem with MSER-based methods, or
more generally, connected component based methods and
hybrid methods, is the absence of an effective text candidates
construction algorithm. The existing methods for text
candidates construction fall into two general approaches:
rule-based [18]-[20] and clustering-based methods [14].
Much research exists on the detection and recognition of text
in natural scenes. Approaches to this problem can be broadly
divided into two groups: region-based methods, e.g., [9],
[12], and [18], and connected component (CC)-based
methods. Region-based text detection methods use local
features, such as texture, to locate text regions, whereas CC-
based methods attempt to segment text characters
individually by using information such as intensity, color
distribution, and edges. They usually consist of three phases:
a first stage to detect CCs within the image, a second stage to
eliminate unlikely CCs based on their features, and a final
stage that attempts to group the remaining CCs into words or
lines. The existing state-of-the-art methods all consist of two
stages: detection and recognition. In [16] segmented regions
of interest based on color information, by applying a
threshold to the chrominance and luminance channels in the

Lab color space. Rectangular regions were found by
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comparing the fast Fourier transform (FFT) signature of each
blob to the FFT signature of a rectangular shaped reference.
The method presented by [22] made use of MSERs for the
detection of both traffic signs and text characters. White and
blue traffic panels were detected in each frame, using a
combination of color segmentation and bag of visual words.
These regions were then classified using both support vector
machines and Naive Bayes classifiers. The method was
applied to single images, with no use of temporal
information, and the emphasis placed on the geolocalization
of traffic signs using Global Positioning System information.
In [23] author proposed a novel system for the automatic
detection and recognition of text in traffic signs. Scene
structure is used to define search regions within the image, in
which traffic sign candidates are then found. Maximally
Stable Extremal Regions (MSERs) and hue, saturation, and
value color thresholding are used to locate a large number of
candidates, which are then reduced by applying constraints
based on temporal and structural information. A recognition
stage interprets the text contained within detected candidate
regions. Individual text characters are detected as MSERs and
are grouped into lines, before being interpreted using optical
character recognition (OCR). Recognition accuracy is vastly
improved through the temporal fusion of text results across

consecutive frames.
III. DETECTION OF TEXT BASED TRAFFIC SIGN

The automatic detection and recognition of traffic signs is a
challenging issue, with a huge area of application, comprising
driver assisting devices, road surveying, etc. The detection
stage exploits knowledge of the structure of the scene and
next stage of the algorithm attempts to extract text within the

detected search region [21]. While much research exists on
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both the automatic detection and recognition of symbol-based
traffic signs and the recognition of text in real scenes. This
could be partly due to the difficulty of the task caused by
problems, such as illumination and shadows, blurring,
occlusion, and sign deterioration. The text detection system
comprises two main stages: recognition and extraction as
shown in figure 1. Much research exists on detection of text
in natural scenes. Approaches to this problem can be broadly
divided into two groups: region-based methods and
connected component (CC)-based methods [24]. Region-
based text detection methods use local features, such as
texture, to locate text regions, whereas CC-based methods
attempt to segment text characters individually by using
information such as intensity, color distribution, and edges.
They usually consist of five phases: a first stage to filter
image, a second stage to detect CCs within the image, a third
stage to eliminate unlikely CCs based on their features, fourth
stage to line formation and a final stage that attempts to group
the remaining CCs into words or lines.

Text Recognition

In this step firstly traffic image is taken as input as shown in
figure 1 in which we have to detect text. Due to imperfections
in the imaging and capturing process, however, the recorded
image invariably represents a degraded version of the original
scene[18-20]. The degradation results in image blur, affecting
identification and extraction of the useful information in the
images. It can be caused by relative motion between the
camera and the original scene, by an out of focus of optical
system, atmospheric turbulences and aberrations in the
optical system. Noise introduced by the medium through
which the image is created can also cause degradation. The

degradation phenomenon of the acquired images causes
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serious economic loss. Therefore, restoring the degraded
images is an urgent task in order to expand uses of the images
by using noise removal and de-blurring techniques. Further
edge detection algorithm is used for image edge detection.
Such algorithm runs in 5 separate steps i.e. smoothing,
gradient findings, local maxima marking, finding threshold

and finally edge tracking.

STAGE 1: TEXT RECOGNITION
Input
Image .
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> of Image
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Detection
Filtering
Character
Connecting
L Text line
Formation
Word
Separation
STAGE 2: TEXT EXTRACTION

Figure 1 Text detection methodology in traffic sign

Text Extraction

With the extraction of enhanced edge, we obtain a binary
image where the foreground CCs are considered as letter
candidates. As in most state-of-the-art text detection systems,
we perform a set of simple and flexible geometric checks on
each CCs to filter out non-text objects.

Text lines are important cues for the existence of text, as text
almost always appear in the form of straight lines or slight

curves. To detect these lines, we first pairwise group the letter
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candidates using rules. The next stage of the algorithm
locates lines of text within the detected candidate regions.
This allows the total number of CCs to be reduced, removing
non-character CCs and hence improving the chances for
higher accuracy[23, 25]. As a final step, text lines are split
into individual words by classifying the inter letter distances

into two classes: the character spacing and the word spacing.

IV. COMPARATIVE ANALYSIS OF TEXT
EXTRACTION

The several techniques of text extraction are as follow:
Sliding window based method: Region-based technique uses
the assets of the color or gray scale in the text region or their
alterations to the corresponding properties of the contextual.
They are recognized on the condition that there is very small
aberration of color restricted by text and this color is
sufficiently separate from text's immediate background [30].
Text can be achieved by thresholding the image at intensity
level amongst the text color and that of its instant
background. This technique is not vigorous to complex
background. This method is further sub-divided as connected
component (CC) and edge based.
CC based approaches: CC-based approaches [23, 25] use a
bottom-up approach by grouping small components into
successively larger components until all regions are identified
in the image. A geometrical analysis is required to merge the
text components using the spatial arrangement of those
components so as to filter out non-text components and the
boundaries of the text regions are marked. This method locate
locates text quickly but fails for complex background.
Edge based approaches: Edges are a reliable feature of text
regardless of color/intensity, layout, orientations, etc. Edge

based method [31] is focused on high contrast between the
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text and the background. The three distinguishing
characteristics of text embedded in images that can be used
for detecting text are edge strength, density and the
orientation variance. This method is not robust for handling
large size text.

Texture based Method: This method uses the fact that text in
images have discrete textural properties [25] that distinguish
them from the background. This method is able to detect the
text in the complex background. The only drawback of this
method is large computational complexity in texture
classification stage.

Morphological based Method: Mathematical morphology is a
topological and geometrical based method for image analysis.
Morphological feature extraction techniques have been
efficiently applied to character recognition and document
analysis. It is used to extract important text contrast features
from the processed images [25]. These features are invariant
against various geometrical image changes like translation,
rotation, and scaling. Even after the lightning condition or
text color is changed, the feature still can be maintained. This
method works robustly under different image alterations.
Many researches have been done on various text extraction

techniques such as region based (CC based and edge based)

[23], texture based, morphological based or combination of
these technique (i.e. hybrid approach). Researchers have used
different type of images for their experimentation. The
detailed analysis of text extraction techniques is shown in

Table 1.

V. CONCLUSION
Detecting text regions in natural scene images and traffic
images has developed an significant area due to its several
applications. Text Extraction system includes finding text
regions in a given image, localizing it, extracting the text part
and recognizing text. In this paper, a number of methods such
as region based, edge based, connected component (CC)
based, texture based, morphological based etc. have been
deliberated and a comprehensive evaluation of these
procedures on the basis of numerous factors such as precision
rate, recall rate, accuracy etc. has been done. Each method
has its individual benefits and limitations. Even however
there are various numbers of algorithms, there is no sole
combined methodology that fits for all the applications due to
difference in font, size, alignment, complex background of
text etc. It is concluded that character connected method can
detect and localize text accurately even when images are

noisy or with complex background.

Author Technique Used Parameters Remarks
Yao et al. [24] CC and Support Vector Machine | PR=64% :sl)s(sllrsled()fto eal‘ila:ve Ch;lirl?ﬁze;
octal (SVM) RR=60%
color.
7h tal. [25] %;(;]{E;e Wavi{iT;ITHSfornlcl sterin DR=94.5%, Text character Color
ang etat. ’ cans “ & | FAR= 13.6% independent.
morphology Operations
Fan et al. [26] Stroke  features and connected | PR=95.2% Color information is not fully
an ctak component RR=94.5% used.
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Inefficient when background

Angadi et al. [27] Discrete  Cosine Tr‘ansform and DR=96.6% in the image is more complex
texture features extraction . .
like trees, vehicles.
Edge detection, texture PR=95%
Anoual et al. [28] features,  connected = component B 00 Robust and effective.
. RR=89%
analysis
. PR=90% Capable of Multilingual Text
Kumar et al. [29] CC Analysis RR=89% extraction.
Morphological operator, Decision | PR=95.6% A novel and fast method for
Hassanzadeh et al. [30] classifier Accuracy=86.9% logo detection.
Median filter, Sobel edge detector, | PR=84.21% Fails to extract very small
Seeri et al. [31] connected component labeling, order | RR=83.16% vy

static filter.

Accuracy =75.77%

characters

FFT Domain Filtering , SVM

Text  characters  having

. — 0
Azadboni et al. [32] Classification, K-means clustering DR=98.10% uniform color.

. PR=72.8%, Fails for small slanted/curved
Raj et al. [33] CC based RR=74.2 % text.
J a(':k Gre'enhalgh and Majid MSERSs and HSV thresholding F measure= 87% Not efficient for blurred
Mirmehdi [23] - images.
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