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ABSTRACT - Detection and recognition of textual information in an image or video sequence is important for many
applications. The increased resolution and capabilities of digital cameras and faster mobile processing allow for the
development of interesting system . The Fourier transform of functions varying with time, often presents interesting
information on the frequency content of the phenomena. In order to detect numbers in an image, a simple and effective
method is used. Here first the number is represented in 8x8 matrix format. Then the fourier transform was taken for that
by using Cooley—Tukey algorithm using radix2 . Then for comparing between two numbers, the Cross Correlation
Coefficient was taken.

KEYWORDS: Number representation — 8x8 matrix format — taking Fourier Transform — Cross Correlation, number
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I. INTRODUCTION

Nowadays the volume of data contained in images or video files make necessary to create useful tools, which allow
extracting

information from these files without human supervision. Contents can be perceptual, such as colour, shapes, textures,
etc., or semantic, such as objects, text or events and its relationships. The perceptual ones are easier to analyze
automatically while the semantic are easier to handle linguistically. Caption or super imposed text is a semantic content
whose computational cost is lower than the cost of other semantic contents. Due to the fact that usually text is
synchronized and related to the scene, its extraction becomes a useful feature providing very relevant information for
the semantic analyze. Although text is easily detectable for humans, there are no methods allowing its extraction in any
kind of image. This is due to the fact that there is a wide range of text formats (size, style, orientation etc.), the low
resolution of the images (quality) and the complexity of the background. Despite these facts, text lines present some
homogeneity features, which make it detectable.Therefore, the aim of this paper is to provide a initial step in text
detection and number detection.

A. Tracing Numbers

Much research work has been carried out in the area of text and number detection and localization in both,
images and video. Therefore, for a better understanding of the different methods, the main character features are
described. Although hardly ever all of them are taken into account in the same method, some of them, such as contrast
or colour homo geneity, are always present. Some of the main caption text features are the following:
Contrast between text and background — Contrast is an important feature since in most images text must be readable, it
cannot be blurred or occluded. Very often a high contrast is required as well as a steady brightness. Spatial cohesion —
All the features included in this point are related with geometric aspects. Textured appearance — The two previous
features, contrast and spatial cohesion, can cause that the text detection turns into texture segmentation. Considering
text as a whole entity, it has enough features to be detectable as a texture. Mismatching problems can appear when
image textures and text features are very similar, like the leaves of a tree. Strokes thickness and its density — It
contributes to the textured appearance of the text because stroke is almost ever uniform. Thickness usually remains
constant, except for some typography. Other attributes related to stroke are its number in the character and its density.

B. Fast Fourier Transformation

A principal analysis tool in many of today’s scientific challenges is the Fourier Transform. The Fourier
Transform is essentially a universal problem-solving technique. Its importance is based on the fundamental property
that one can examine a particular relationship from an entirely different viewpoint. Simultaneous visualization of a
function and its Fourier Transform is often the key to successful problem solving.
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Fourier Transform has the ability to examine a function or waveform from the perspective of both the time and
frequency domains. The Fourier Transform defines a relationship between a signal in the time domain and its
representation in the frequency domain.

The standard strategy to speed up an algorithm is to divide and conquer.
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The Fast Fourier Transform is used to find the Fourier Transform using that method. The terms in the following
equation are rearranged in some manner.

V[k] = £n=0..N-1 WNkn v[n]
The odd numbers are separated from the even numbers.

The Fast Fourier Transform (FFT) is a fundamental problem-solving tool in the educational, industrial, and
military sectors. The FFT is simply an algorithm that can compute the discrete Fourier Transform much more rapidly
than other available algorithms.

C. Cross Correlation Coefficient
Cross correlation is a standard method of estimating the degree to which two series are correlated. Consider
two series x(i) and y(i) where i=0,1,2...N-1. The cross correlation r at delay d is defined as

Where mx and my are the means of the corresponding series. If the above is computed for all delays d=0,1,2,...N-1 then
it results in a cross correlation series of twice the length as the original series.

There is the issue of what to do when the index into the series is less than O or greater than or equal to the number of
points.

II. RELATED WORK

FROM FFT TEXT DETECTIONI1 Those methods that work with the pixel values and positions are called
methods in the spatial domain and
they can be classified according to the following image features:

Edge-based [1],[2],[6] and [21]. Methods in this group are focused in the search of those areas that have a high
contrast between text and background. In this way, edges from letters are identified and merged.

Once these regions are recognised, spatial cohesion features are applied in order to discard false positives.

Connected Components-based [13] and [15]. These methods use a bottom-up approach by iteratively merge
sets of connected pixels using a homogeneity criterion leading to the creation of flat-zones or Connected Components
(CQO). At the end of the iterative procedure all the flat-zones are identified. Also in this case spatial cohesion features
are applied.

Both edge-based and CC-based methods could be included under the same group, region-based methods.

Texture-based [8],[10],[12],[25] and [26]. In this group we can include many of the existing methods:

they use the property that text in images has distinct textural characteristics that distinguish them from the
background. For example, those methods which use the Gabor filter [8], Gaussian filter [26] or those based on the
colour and shape of the regions [25] and [10]. If we had not classified into spatial and compressed domain, those
methods based on wavelet or FFT would accomplish this textural properties.
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Correlation-based [24]. These methods are those that use any kind of correlation in order to decide if a pixel

belongs to a character or not. Others [22]. All the methods that have been mentioned don't use temporal information or
use it as a complementary tool. In [22], temporal information is the main feature. After applying a shot detection
technique, for each image pixel a vector collects its temporal value along a fixed number of frames. The authors prove
that, computing the PCA for each vector, feature vectors related to the background can be separated from those related
to text. The main problem of this method is that it only can be applied when the sequence has static text and a moving
background.
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