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Abstract--- Text information in scene images can provide
valuable information for many applications such as
automatic geocoding, assistive navigation, scene image
understanding and context based image retrieval. However
extracting text directly from complex back ground with
multiple shapes and colours is a difficult task because of
cluttered backgrounds with noise, non - text outliers and
diverse text patterns such as fonts, sizes andcharacter types.
The main focus of this system is scene text recognition from
detected text regions. In text detection, previously proposed
algorithms such as layout analysis of colour decomposition
and horizontal alignment are used to obtain text regions from
scene images. Proposed system uses character descriptor
histogram of oriented gradients (HOG) to extract
representative and discriminative text features from
character patches. It is able to detect text strings from
complex background and recognize characters in the text
regions.
Keywords: Scene text detection, scene text recognition,
character descriptor, stroke configuration, text
understanding, text retrieval.
I. INTRODUCTION
Camera-based text informationcan provide valuable
information for many applications such as media analysis,
assistant navigation, content retrieval and scene understanding.
In scene images and videos, text characters, numbers(0 to 9)
and strings appear in nearby sign boards and hand-held tools
and provide useful information about surrounding environment
and objects.To extract information from scene images and
videos, an efficient scene text detection and scene text
recognition algorithms are essential. However, extracting text
directly from complex back ground with multiple shapes and
colours is a difficult task because of the following two factors.
1. Complex back grounds with noise and non-text outliers. 2.
Distinct text patterns such as fonts, sizes and character types.
Text detection and recognition in scene images is difficult task
than recognizing text from scanned documents. To solve these
problems extracting the text from scene images is divided into
two categories [19], text detection and text recognition. We
design two recognition schemes firstly, a character descriptor
is used to foretell the category of a character in an image patch.
It combines different feature detectors (Harris Detector (HD),
MSER Detector (MD), Dense Detector (DD) and Random
Detector(RD)) and Histogram of oriented Gradients (HOG)
descriptor[5] and [1]. Secondly, we model a binary classifier

for each character class by designing stroke configuration from
character boundary.

II. RELATED WORK
In this section, we present a general overview of previous
methods on scene text recognition. Optical character
recognition(OCR) systems [2] can achieve almost perfect
recognition rate on printed text in scanned documents but
cannot accurately recognize text information directly from
camera-captured scene images and videos. And they are
sensitive to fonts, sizes and character types. Even though some
OCR systems started to support scene character recognition,
the recognition accuracy rate is still much lower than the
recognition for scanned documents. Scale-invariant feature
transform (SIFT) is an algorithm adopted to recognize text
characters in different languages. Voting and geometric
verification algorithm [13] was used to filter out false positive
matches. Character structure was modelled by HOG features
and cross correlation analysis of character similarity for text
recognition and detection.
III. LAYOUT-BASED SCENE TEXT DETECTION
In natural scene images and videos, text characters, numbers (0
to 9) and strings appear in nearby signboards and hand-held
tools. They are composed of characters in uniform colour and
aligned in a line, while non-text background layers are in the
form of disorganized layouts. Layout-Based scene text
detection is divided into two schemes. They are Layout
analysis of colour decomposition and Layout analysis of
horizontal alignment [17]. By using colour uniformity and
horizontal alignment, we can localize text regions in camerabased images.
A. Layout Analysis of Colour Decomposition
According to our observations the text characters and numbers
(0 to 9) on nearby sign boards and hand-held tools in general
appear in uniform colour. So we can identify text information
by extracting pixels with similar colours. To divide a camerabased image into multiple colour-based layers, we have created
a boundary clustering algorithm based on bigram colour
uniformity [17]. Text information is generally attached to a
plane surface with uniform colours. We model the uniformity
of their colour difference as bigram colour uniformity. Colour
difference is related to character boundary, which provides as a
boundary between text edges and attachment surface. Then we
design colour difference by a vector of colour pair which is
obtained by cascading the RGB colours of text and surfaces.
Each boundary can be described by a colour pair, and then we
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cluster the boundaries with similar colour pairs into the same of our proposed character descriptor.it uses four types of
layer. Boundaries of text characters are separated from the detectors, they are Harris Detector(HD), MSER Detector(MD),
Dense Detector(DD) and Random Detector(RD). Harris
complex background outliers.
Detector is used to extract key points from junctions and
B. Layout Analysis of Horizontal Alignment
corners. MSER Detector is used to extract the key points from
According to our observation, text information generally stroke components. Dense Detector is used to extract key
appear in strings composed of different characters in similar points uniformly and Random Detector is used to extract key
size and nearly horizontal alignment. We model an adjacent points in a random pattern. The extracted key points at each
character grouping algorithm [18] to identify for image region detector, the HOG descriptor [1] and [5] is calculated as an
containing text information. To design the boundary size and observed feature vector x in feature space. Each character
location of a text information, a bounding box is assigned to patch is normalized into size 128 ∗ 128. In the process of
each boundary in a colour layer. For each bounding box, we feature quantization, the BOW model and GMM [1] model are
search for its siblings in similar size and vertical locations. If used to aggregate the extracted features. Bag of Words(BOW)
many sibling bounding boxes are obtained on its left and right model is applied to key points from all the four detectors but
then we group all these bounding boxes into a single region. Gaussian Mixture Model(GMM) is applied to those only from
This region contains an imperfect part of text strings. Then we dense detector and random detector, why because, GMMrepeat above procedure to find all text information in this Model requires fixed number and locations of the key points.
colour layer, and this process is called as adjacent character In both model, character patch is mapped into characteristic
grouping.
histogram. By the aggregate of BOW model and GMM model
feature representations. We derive the character descriptor with
IV. STRUCTURE-BASED SCENE TEXT RECOGNITION
significant discriminative capability for recognition.
From the detected text locations, character recognition is
performed to extract text information. We design two character B. BOW Model
recognition schemes. In text understanding, character The Bag of Words Model [1] conveys a character patch from
recognition is a multi-class classification problem. For each of the training set as a frequency histogram of visual words. The
the 62 characters, we train a binary classifier to distinguish a BOW model is computationally efficient and resistant to intracharacter from the other characters. In text retrieval, binary class variations. For each four detectors HD,MD,DD and RD,
classifier distinguishes character class from other classes or we develop a vocabulary of 256 visual words. The four
back ground outliers. The specified characters are defined as detectors are applied to character patch to extract their
queried characters. In text recognition, to better design respective key points, and then their corresponding HOG
character structure, we model stroke configuration for each features are mapped into the respective vocabularies, obtaining
character based on specific partitions of character boundary four frequency histogram of visual words.
and skeleton.
A. Character Descriptor
We design a character descriptor to model character structure
for effective character recognition. Figure shows the flow chart
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Figure 1.Flow chart of character descriptor
C. Gaussian Mixture Model
To describe the local feature distributions, we develop a GMM
[1] contains 8 Gaussian Distributions. In the process of
developing GMM, K-means Clustering (K=8) is first applied
to calculate K centers of the HOG descriptor, where the sth (1≤

s ≤K) center is used as initial mean µs of the s-th Gaussian in
GMM. Then the initial weights ws and covariances σs are
calculated from the means. A likelihood vector from all
Gaussians is represented by equation…..(1)
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Where x denotes a HOG –based feature vector at a key point,
Px denotes the likelihood vector of feature vector x, and
𝑝𝑠 (𝑥|𝜇𝑠 , 𝜎𝑠 ) denotes the probability value of x at the sth
Gaussian. For likelihood vectors (𝑃𝑥 , 𝑃𝑦 ), where
𝑃𝑥 =

𝐾
𝑠=1 𝑤𝑠 𝑝𝑠 (𝑥|𝜇𝑠 , 𝜎𝑠 )

and

𝐾

𝑃𝑦 =

boundary. While remaining samples points compose junction
section of a character boundary as shown in figure.
Stroke alignment method:
The basic structure of a character class can be described by the
mean value of all stroke configurations from class character
samples. We employ a stroke alignment method to estimate a
mean value of stroke configuration. Hence, it is able to handle
various fonts, styles and sizes. Equation (3) indicates objective
function of stroke alignment.

𝑤𝑠 𝑝𝑠 (𝑦|𝜇𝑠 , 𝜎𝑠 )
𝑠=1

GMM-based feature representation by histogram of binary
comparisions.
𝑘

2𝑠−1 ∗ 𝑝 𝑠 … … … … … … … … … … (2)

𝐹𝑥,𝑦 =
𝑠=1

𝑝 𝑠 = 1 ; 𝑖𝑓 𝑤𝑠 𝑝𝑠 (𝑥|𝜇𝑠 , 𝜎𝑠 ) ≥ 𝑤𝑠 𝑝𝑠 (𝑦|𝜇𝑠 , 𝜎𝑠 )
𝑝 𝑠 = 0 ; 𝑖𝑓 𝑤𝑠 𝑝𝑠 (𝑥|𝜇𝑠 , 𝜎𝑠 ) < 𝑤𝑠 𝑝𝑠 (𝑦|𝜇𝑠 , 𝜎𝑠 )
Character stroke configuration:
Stroke width consistency is employed to detect scene text in
complex back ground and achieve better performance. Stoke is
a region bounded by two parallel boundary segments. Their
orientation is regarded as stroke orientation and the distance
between them is regarded as stroke width. The stroke
configuration is estimated by synthesized characters generated
from computer software. Character boundary and character
skeleton are obtained by applying discrete contour evolution
[9] (DCE).
We estimate the stroke width and orientation on sample points
of character boundary „n‟ points are sampled evenly from the
polygon character boundary. In our method, we assign 128 to
„n‟. The no of points to be sampled on each side of the polygon
boundary is proportional to its length. Stroke width and
orientation at each boundary sample point „b‟ is estimated. We
take „b‟ and its two neighbouring sample points to fit a line
when they are approximately collinear. And then the slope or
tangent direction at „b‟ is used as stroke orientations. The
stroke width is obtained from exploring length along the
normal vector at „b‟ until another point is occurred. And then
we evaluate the skeleton-based stroke map from the
consistency of stroke width and orientation. The values of
stroke width and orientations are compared with its
neighbouring points at each boundary sample point. And these
parameters are compatible with the synthesized character
patches with size128 ∗ 128. The sample points satisfying the
stroke related features construct the stroke sections of character

Figure 2.Stroke Orientations and stroke width denoted by red
line and red double arrows respectively.,bnis approximately
collinear ,while bmfits a quadratic curve with neighbouring
point
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Where D is distance between stroke configuration of samples,
µ is mean values of stroke configurations, Ti is transformations
applied on strokes i-th stroke configuration, g(Ti) is amplitude
of transformation.
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V. EXPERIMENTAL RESULTS
To evaluate the performance of the proposed algorithm gray
scale image with dimensions 512 ∗ 512 were chosen. The only
parameter in this algorithm is the Accuracy Rate (AR), which
isdefined as ratio between number of correctly recognized text
characters and the total number of characters. The
experimentalresults in first table shows that our proposed
descriptor performs better than SYNTH+FERNS with AR 0.47
and comparable with NATIVE+FERNS having AR 0.54 by
using Chars74 samples.

Figure 5. Extracted line one from detected text region

Figure 6.Extracted line two from detected text region

Figure 3. Input Image

Text Detection:

Figure 7. Extracted line three from detected text region

Figure 4. The adjacent character grouping process. The green
box denotes bounding box of a boundary in a colour layer.

Figure 8. Extracted line four from detected text region
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Figure 9. Extracted line five from detected text region
Figure 12.Extracted text information from Detected text region

TABLE I
ACCURACY RATES OF SCENE CHARACTER
RECOGNITIONIN CHARS74K DATASET,
COMPARED WITH PREVIOUSLY PUBLISHED
RESULTS [20]

Chars74K Dataset
Ours

Figure 10. Extracted line six from detected text region

AR
0.60

BOW-based representation only

0.53

GMM-based representation only

0.47

ABBYY

0.31

SYNTH+FERNS

0.47

NATIVE+FERNS

0.54

VI. CONCLUSION AND FUTURE SCOPE

Figure 11.Extracted line seven from detected text region

Text Recognition :

We have designed a method of scene text recognition from
detected text regions. It detects text information regions from
the detected text regions. In text detection, layout analysis of
colour decomposition and horizontal alignment is performed to
search for image regions of text information. In text
recognition, character descriptor is effective to extract
representative and discriminative text features for recognition
schemes. In future work, we will improve the accuracy rate of
text detection and lexicon analysis to extend our system to
world-level recognition.
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