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Nowadays, the high volume of archival documents masle it exigent to
store documents in electronic databases. A text tegresents the ownership
of the text, and different texts can be categoribgdit; for this reason,
different methods have been presented for extigetivd recognizing logos.
The methods presented earlier, suffer problems @asherror of logo
detection and recognition and slow speed. The m@gpmethod of this study
is composed of three sections: In the first secttha exact position of the
logo can be identified by the pyramidal tree suetand horizontal and
vertical analysis, and in the second section,dlye kan be extracted through
the algorithm of the boundary extension of featgetangles. In the third
section, after normalizing the size of the logo atighinating the skew angle,
for feature extraction, we first blocked the regamtompassing the logo, and
then we extract a particular feature by the parameftthe center of gravity
of connected component each block. Finally, wethseKNN classification
for the recognition of the logo.
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1. INTRODUCTION

One of the needs of the world today, is the meaasioin of document classification in order to save
time. Logo is one of the most important elementbusiness and government documents by which one can
recognize the organization to which the documetdrgs [1]. Correct recognition of Logos is depertdam
an appropriate detection of it. Logo is usuallyombination of text and graphics, which can influerie
detection [2]. Among the other issues of logo didacis the variety of document layouts and thelityuaf
scanned images [1, 3]. Researches on logo carnvizediinto two categories: logo detection [1, 46571,
and logo recognition [8, 9, 10]. A method [5] haseb presented for logo detection in grayscale isyage
which acts based on logo spatial density. In thagvit is assumed that the spatial density of dg® lis more
than other sections of the image. One of the wessaseof this method is the erroneous detectioronf n
logos as logos. In [4], we have used the segmentati hierarchical top-down decision tree classifig/ to
investigate the documents. After image segmentali6rfeatures are extracted from each segment sind u
a decision tree classifier, non-logo is separatethflogo. Since x-y tree algorithm does not alweysk
well this method is not reliable. In [7], the tweatures of spatial compactness and color uniforimétye
been used for logo detection. First, the image $zeeduced and the gap between text and graphic
components of the logo are reduced by morphologiparations. Then logo region is extracted by apati
and color density. This method is specific to catoages. In [1], using the algorithm of boundaryeasion
of feature rectangles, any connected shape isotattdrom the text image. Then non-logo is sepdrétam
logo through the trained decision tree classifiarthis method, separated part logos cannot beaebeil;
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also, the speed of this method is very low. In @]new method has been proposed for measurin
similarity betwea shapes and extracting it for recognizing objetisthis methodthe measurement of
similarity is preceded by: (1) solving for corresdences between points on the two shapes; (2) tsé&
correspondences to estimate an aligning transforiorder tc solve the correspondence problem, we atts
descriptor, the shape context, to each point. Tlapes context at a reference point captures thetditon of
the remaining points relative to it, thus offeriagglobally discriminative characterizat. Corresponding
points on two similar shapes will have similar shapntexts, enabling us to solve for correspondensear
optimal assignment problernthe dissimilarity between the two shapes is compate a sum of matchir
errors between correspondingimts. In [10], to develop a recognition method which@sistant to a varief
of conditions such as scale variation, directioniateon, broken curves, added noise, and occlusioa
modified line segment Hausdorff distance (ML} has been proposed. i§hmethod has the advantage
structural and spatial information to compute thgsichilarity between the two sets of I-segments. The
proposed method has been applied to thesegments of the logo and the results are shows.pitoposec
in this pger that, firstly, to extract the logo out of texintent, different levels of resolution are obtdiméth
the help of the pyramidal tree structure; then bytigal and horizontal analysis, the document page
recursively segmented in horizontal avertical directions. After page segmentation, thgpi@dthm of the
boundary extension of feature rectangles was addagn the segments and was applied to extracobtie
By doing so, many regions on which the algorithraudth be applied to find the lo, will reduce, and as
result, the detection speed increases. Also in miéthod, due to the reduction of the original im
resolution, the separated segments of the logoameected together and the logo can be extractedraily.
In the second age of this paper, to recognize the logo, we ex@afew features from the logo obtainec
the previous stage. For extracting feature, firstbdock the region including the logo, then usihg tente
of gravity of the connected component of eachk, we extract a specific feature from each blodkaly,
we use the k nearest neighborhood classificatmmthie recognition of the logo. The structure a$ fmaper is
as follows: in 2 sections we introduce the propossethod. In section 3, the prcsed algorithm for
recognizing the logo extracted from section 2 igestigated, and in section 4, the practical resaift
analyzed, and finally in section 5, the conclusiarefinalizec

2. THE PROPOSED METHOD FOR THE DETECTION OF LOGOS
The proposegrocedure for detecting the logo is as follows. phecedure will be described bel

in the relevant sections.

Step 1: Recognizing and correcting the image skeglea In this study, the algorithm of reference][il
used to detect the skew angl

Step 2: segmentation of document imay, into a set of images (i = 0, 2, 3, ..., N) using hierarchical tr
structure. The main document image is in the highesolution, and document imagy is in the
lowest resolution.

Step 3: vertical analysis ondlimage; (i = 0, 1.., N), and horizontally segmentation it into sieaftegions

Step 4: horizontal analysis on the image (i :1..., N) |, and vertically segmentation it into smaller rets

Step 5: Repetition of steps (3) and (4) until theageregions are segmentation into visual and te»
homogeneous regions.

Step 6: Boundary extension of feature rectanglésarupper sections to extract the logo f

Step 7: investigation of candidate logos by thediec tree classifie

Document
image

preprocessing
the correction of
the image skew

conversion of the
original image
into pyramidal

vertical and
horizontal
analysis and
segmentation of

T t i -
angle structure images image
application of
. the algorithm of
d logo recognition the boundar
extracte - by means of c v
logo L extension of the
decision tree
rectangle and
logo extraction

Figurel. stows the overall procedure of the proposed method
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2.1 Pyramidal tree structure

Pyramidal image structure is a simple and strongcttre for displaying images in several differ
resolutions [12]. A pyramidal image is composedaddet of images whose olution and size reduce in
pyramidal manner. Figur2 shows the hierarchical tree structure; in Figurethe base of the pyramid is t
original image with the highest resolution andapex is the approximate image with the lowest resni.
To obtain the pyramidal sulrages of a binarized image, we use the diagramT(@)compute the imac
pyramid at i+1' level, first we separate the odd and even colurfiiseoimage ; and segment them into tv
images of;} and |,, then we click OR the imagil;; and |,, and the imageslis obtained. In the next step,
separate the even and odd rows of the im;; and segment it into two images @fdnd |s. The image i is
obtained by clicking OR the two images i; and |s.

Even extracted ! Even extracted
columns rows
L — (D GO
I.

0Odd extracted B 0Odd extracted iy

. columns rows

N2 x N;Z /7 Level 1 IiZ I|4

\ Figure3.Diagram of the computation of --images of the

evel 0 (b .
Nx Ny Level 0 bass) pyramidal tree structure [1

Figure 2. Pyramidatee structure [1.

Figure (4) shows different levels of the pyramidal imades a document image with a logo using
diagram (2).

PHILIP MORRIS

B
Tampa, FL 33509
Re: PRODUCT LIABILITY CLAIN
Harlboro Light.
Claimanc: Robert Auch
oz
LARS/Locacion Code: C8100
Dear Mr. Wade
This will confirs my telephoned axsignment of che above to your
we d1s.

office. As od, Hr. Much informed us that he ls be u.;
represanted ny cowmsals bur identiry of couss] s toe yer_known

E )
PILIP MORRIS

" A~
L menr o0inn
o e, oo

R R AN ™
e

Figure4. Images of pyramal structure for a document page

2.2 Vertical Analysis
To carry out the operations of vertical analysis, start from the images of the top of a pyramic
case an image of a pyramid level lack horizontabges, the vertical analysis of the pyraiimages is done
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in the lower levels of the pyramid. In the vertialalysis, the vertical projection of the regiorfsttee
pyramid image is obtained with coordinate (1, (n) is the mean of the black points in a columntHis
coordinate, I(X,Y) is pyramid image at the™ level, and WxH denotes the size of pyramid imagthet"
level.

Emn)=

|

H
Z(IL (ny)) 1<n=W
y=1 @

Signal values of fn) are normalized between 0.0 and. The coordinate (2) shows t
binarization relation of the ordimensional signal (n). If the value of §n), which is the mean of the bla
points in a column, be less than 0.05, we igngreetause it cannot represents the a section ddgioebut it
is the noise of the scanning. The threshold 0.@5be®n obtained when carrying out eiments on different
images.

t,r m) = {10 Py (n) = 0.05@0  other wise ) @)

Binary signal analysis,(m) is a good measure for page segmentation irzdwotal direction. If the
signal T,(m) be a fixed value with level 1, that is, it doet have an edge, the pyramid image at " level
cannotbe segmented into several regions. If the binamyas T,(m) has one or more zero levels, the :
levels of the signal and the ascending and desogretiges of the signal will determine the segmint:
points of the region of the pyramid image inorizontal direction.

2.3 - Horizontal Analysis

At this stage, the segmented regions of the véréinalysis are segmented in vertical directior
being horizontally analyzed. To expedite the precebe horizontal analysis on the regions is ¢
recussively. For each segmented region in the pyramiages, at first, its horizontal projection is obeal
using coordinate (3).

W
Py(n) = %Z(rl(x, n)) 1<sn=H
x=1

5 .
PHILIP MORRIS ]

®3)

v .
e 8. e [ LU

This will confirs sy celephoned assignmenc of che above maccer o pour " '
office. As we discussed, Br. Auch informed ws thac he is being
represanted by coussel; bur idencicy of coumsel s mor yec knows. |

FHin) [

Figure5. a) original image in the pyramid; b) image & thurth level of pyramid; c) horizontal projectiof
image at the fourth level; D) horizontal binary jeetionof image at the fourth lev

In this coordinate, (X, Y) of the pyramid image is at the" level, and WxH denotes the size
pyramid image at the"Llevel. Signal values oP,(n) are normalized between 0.0 and. In the second
stage, by applying a fixed threshold (a value 6flGobtained experimentally by carrying out experitaeon
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different images), the signal,(R) is convertd to a signal at the level of 0.0 or 1.0 or aabjin The
coordinate (4) shows the relation converting tigaai into binary mod
_ {10 FPygim)=00
tPyn) = {{] otherwise (4)

The threshold value is different in the verticaldamorizontal analysis because the English
Persian writings written horizontally and there are horizontadift spaces between the lines. If the thresl
value of horizontal analysis is more than 0.01, gbats which are scanned as noise within thedpéce:
when the image is scanned, are segmentedhe writings.

Figure 5shows the horizontal analysis on a document imagkiding a logo. As can be se
Figure 5, the signal /fn) in the fourth level of the pyramid has five adevels, and this image has be
segmented into five horizontal regs. Figure 6 shows the signal(BR) for adocument image including
logo.

In the third stage, to obtain the signéey(n), we examine the ascending and descending «of the
above binary signals. The horizontal analysis isedioa the following modes on a regi

Mode 1: If the signal 14(n) is related to a uniform region, that is, it masedge (the i, (n) value be
0 or 1 for all Ns), in this case, if the signay (n) be related to the images of the top levelpyoémid, the
horizontal analysis is done recursively on the esponding region in the pyramid image at lower e

Mode 2: The region is not homogeneous in this m@dethe signal ty(n) has both zro points and
points of 1) and this region should be separat¢nl two or three other regions. Separation algoriiki
applied recursively. Separation process continugs the signal tiy(n) related to the segmented regi
become symmetrical or italue become uniform (1 Figure 7 shows the segmentation of the English
image into text regions and lo

_ PHILIP MORRIS

Dr. M.A. Manzelli,
PHILIP MORRIS INC.,
Research Center,

Please find enclosed a proposed program for your ¥isit 1o
Eivope. As you will see. This program contains twa major

A two-days meeting in Neuchatel with a1l people in
2 Eena iiwoluad in infestation control (proposed
program included).

by Wisit of all PM Europe production centers with the
purpo: :

- o ng people in charge of the imsect indenti-
S cati
nspection of the sanitary conditions

Figure6. Horizontal analys

Figure7. The segmentation of tl
English text image into te:
regions and log

2.4 Boundary extension of feature rectanglesfor finding logos

Since the position of the logo is usually at thp td the page, we investigate fifth of the up
sections of pages [1]. After separately finding t@ndidate regions of the logo, the algorithm shaém
Figure (8), is used for precise eaction of the logo. The general process of therdtlyo of the boundar
extension of feature rectangles is that, firstptigh a to-down sweep of the image, a 3x3 rectangl
formed around the first background (black) pixelttts found. This rectare is called the feature rectan
[1], and according to the definition, it is the dimst box that encompasses the candidate logojtaridur
corners include background (white) pixels and is e lowest region. This rectangle is enlargec
extendingthe boundary region of the logo candidate so asrtcompass the entire region. One of
advantages of this method for extracting the lagthat this method is independent of the logo shbpthe
proposed method, instead of an entire sweep, tioned algorithm is applied only on the regions otste
from of stage 2. Thereupon, the application speed of algorithresgap fast. On the other hand,
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segments obtained in sectior82en which the algorithm is applied, are intercaeted segmenttherefore,
separate logos are also extractable in this me

Node 1

Spatial density
of logo

BEGIN { Initial 3x3 rectangle J
%[ Renovate rectangle } Node 2

The ratio of width
and height of the
candidate logo to
the whole image

Top boarder moves

All pixels of top boarder
1 pixel upwards

= background

Y
All pixels of bottom boarder
= background .
candidate logo
Y
All pixels of left boarder
= background Non -logo @
Y
All pixels of right boarder Figure9. Classification of decision tre
= background classifier for selecting the logo regic

Figure8. Process of boundary extension of fea
rectangld1]

Node 3

width and height
ratio of the

Bottom boarder moves
1 pixel downwards

Left boarder moves
1 pixel leftwards

Right boarder moves
1 pixel rightwards

2.4.1 Discovering the selected logo

After doing the algorithm of the previous stagenuaber of candidate logos obtained among
which the main logo should be extracted. Decisi@e tclassifier is used for this procedure. Thig ti€
trained according to a series of logo attributeshsas: logo position, the ratio of size, lengthd andth of
the logo to the width of thentire image, and also the spatial density of tige.| Decision tree classifier
trained by a set of training logos. Tall shows the features from set of the training loiFigure 9 shows a
simple decision tree classifier which is used amoemgridate logos for logo recognitic

3. AN APPROACH FOR RECOGNIZING THE LOGOS

Figure10 shows the various stages of logo recognitiainénproposed method. In this met, after
extracting the logo boundary and normalizing thgolimage, the bonding box of the logo region idd#d
into blocks with equal size [1. Finally, for extracting features for each logo, tenter of gravity of th
connected component of each ck is computed. Finally, with the help of the k rest neighborhoo
classification, the logo corresponding to the expented logo is extracte

Input logo extraction of normalization of eliminating the

logo boundary the image size skew angle

J

the _ feature .
recognized KON extraction from blocking the
B classification logo frame
logo each block

Figure 10. The general procedure of the proposed method
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3.1. Extracting the boundary
At this stage, we extract the boundary of the logwe output of this stage shows the spatial pasitio
of the boundary pixels of the logo. Logo boundairels coordinates are defined as follows:

Pi(X1,Y1), Pa(X2,¥2), - .. Pa(Xn,Yn) (5)
In which R is the neighboring pixel of.R and we have i <n:
[X=Xis|<1, |y-yinal<1 (6)

And these two relations will never be simultanepustro. Figure 11 shows the result of logo
boundary extraction:

m{m‘ﬁ‘l}{l@m
@El'm}ﬂ@m Figure 13. The normalization of
E}E\\.\FE{]@m the size of a logo in relation to

the major axis

Figure 11. Extraction of the Figure 12. The major axis of logo
boundary of sample logo

3.2. Logo image nor malization

Normalization is considered one of the basic partsecognizing objects in images. The main
purpose of normalization is to obviate the senigjtiof logo recognition to transference, rotatiordaesizing
of it. It is obvious that in the proposed methdtk tensitivity of logo recognition to transferer@s been
obviated due to the use of the bonding box. Nozatbn in the proposed method includes the follgwiino
sections:

3.2.1. Normalizing the size of thelogo

Usually, the procedure of such normalization iséktraction of a specific feature of an object and
normalizing it in relation to a certain number.the proposed method for normalizing the size, tagomaxis
of logo [1] is considered as a special feature, after the computation, it is normalized in relatito a
certain number. The major axis of the logo mentibabove is a line-segment connecting the two paints
the logo boundary, which have the most Euclideatadte.
If (X1, Y1), (X2, ¥2), -.., Oy Yn) b€ the spatial positions of logo boundary pixtis, major axis of logo denotes
LMA and is defined as follows:

LMA= max [ (pi—p;) " (pi—p;)]°° 7

in which R of the I" pixel is obtained through the coordinatgyxand R of the " pixel through the
coordinate (xy;), and 1< 1, j <n and #j. Certainly the major axis of logo obtained frolne tabove coordinate
is not always unique, but is considered as a ugkfstriptor. The main reason for using the majas ak
logo is that by resizing the logo, the positiontlé major axis will not vary and only its size wilary.
Figure 12 shows the major axis of logo, and FidilBeshows the result of normalization.

3.2.2. Normalizing the direction of logo

In the second stage, we proceed with the normadizaif logo direction. At first, a few direct lines
are selected on the logo boundary, and these direesalled reference lines [13]. Then, the positbeach
reference line should be made zero in relatioméohiorizontal axis. As a result, we will have datiént view
of the logo per reference line. Obviously, the mtire number of reference lines is, the larger balthe
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database size and the volume of computations, Haufpossibility of logo recognition will also be maor
Figure 14 shows some samples of the logo viewtpeeference line.

)
= Y
%) T
e AN 2
= MARATHON <
(D) ) (B)

Figure 14. (a) The main logo. (b) - (c) some sasple

Xr
different reference logo view per different refezeitines. Figure 15. Blocking of the bonding box of the

logo region

3-3. Featureextraction
The main idea of the proposed method for logo reitimg is stated in this section including the
following steps:

3.3.1. Blocking bonding box of the logo region

In this stage, we block the bonding box of the loggion. Choosing the block size is a fundamental
parameter in this method. For example, if the blside is considered too small, an error will octuthe
noisy images, and if the block size is consideoedlarge, the frequency graph of logos will not makuch
difference. After different experiments, the resmdts that if the block size is proportional to #iee of the
bonding box of the logo region, the recognitionlwié most efficient. The ratio coefficient betweainck
size and the bonding box of the logo region isechdl. If we show the length and width of the bonding bo
of the logo region by and y, respectively, and the block length and width withand y, respectively, the
relationship between block size and the size obthrading box of the logo region is defined as falo

Xp=0a X X,
Yb=0 X Yr (8)

According to experiments, the bestalue is 0.16 [16].

3.3.2. The extraction of featurein each block and display of itsdiagram for comparison

In the second stage, the vector of the featureimedjdior classification is extracted. The method of
feature extraction is as follows: by the algoritbfrboundary extension of feature rectangles (reetbwm 2-
5) we obtain the connected components of each blbbkn, from among the connected components we
choose the connected component which has the highgisn density. Finally, the center of gravity tbe
largest connected component is considered as & fdature for each block. Figure 15 shows the bituglof
the bonding box of the logo region.

3.3.2.1. Algorithm of the boundary extension of feature rectangles for obtaining the connected
component for each block

The general procedure of the algorithm of the bamndextension of featureectangles was
investigated in section 2-5. One of the advantagfethis method for the extraction is that this noeths
independent of the shape of the connected compombatalgorithm of the boundary extension of featur
rectangles is shown in Figure (7). After that tlemrected components of each block was obtainedhdy t
algorithm of the boundary extension of featureangtes, we choose that connected component ofitic& b
which has the highest region density for obtainitsgcenter of gravity. It means that, at first, ngsithe
following formula for each connected component, riagion density of is computed, and then the coegec
component of each block is selected which hasitleekt region density.

IJECE Vol. 2, No. 5, October 2012 : 577 — 588
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p _REEE p(L)
U xp X 9)

In this formula, { is the region density of th™" component of thé"iblock of the logo, and, and y
are the block lengthnd width, respectively. P (i, j) is the pixel valat the position of i and j, which has t
zero values (for foreground pixels) and a 1 vafoe lfackground pixels). In this respect, since ribése of
the scanned image has a low region density,not considered for logo recognition and is exclu
Now from each block a connected component is sadeethose center of gravity should
computed. The center of gravity of each block insidered as a feature of that block. In other words,
center of gravity for each block logo is uniqueeTdenter of gravity for each block can be obtaiinedh the
following formula in which x and y are the centémoavity of each blocl
nom x=>> B, jl/A
A=>>"Hli, |l e (10)
i) - o
- y=>> iBli,jl/A
i=1 j=1
Finally, after obtaining the vector of logo featuvee use the KNN classification for classifying ¢
recognizing logos. Below, the diagram of featureaoted fromFigure 11 idisplayed

[1] 5 10 15 20 25 30
ks

Figure 16. Diagram of feature of Figure (15)

4. RESULTS
4.1. Results of the logo detection

For implementing the proposed method, we used #it@bdse Tobacoo 800 [14]. This databas
composed of 1290 scanned images, 416 of which logos. From among these images, 116 images
selected for training and 300 images for experimBased on the definition of the method [1], logaettion
will be successful when it includes 75 % of pixéltlee basic logo and more than 125% of pirof basic
logos. For evaluating the proposed method, we heséwto criteria of accuracy and precision statefljras
follows:

the number of accurately detected logos

accuracy =
<y the total number of detected logos (11)
. . thenumber of accurately detected logos
precision = the total number of detected logos (12)

Figure 17 A few samples of the logos correctly detectedhy method, which the method [1] was not ¢
to detect

A novel Method for Extractingna Recognizing Log (Nejad A. A.)
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First, the decision tree classifier is trained W6 logos. Then the main decision tree classifier is
extracted from among the candidate. Figure 17 shbgsumber of logos which are detected by thishoubt
properly. It should be noted that method [1] is abke to detect them due to the fact that the sestdf the
logo are separated. But the proposed method istal#gtract the entire logo uniformly because mmects
together the separate sections of the logo.

Table 2 shows the comparison of the proposed mdihgquemented with MATLAB software) and
the method [1]. The proposed method with a detecpoecision of 96/2% is more accurate than the
method [1].

Table 1. The decision rules for each decision ¢tassifier nodes

Value limit feature Node number

[0.69,0.83] Spatial density Nodé h
rectangle width

[0.030,0.29] doiléggr;;:renﬁg%mdth Node 2

[0.025,0.18]

document image height
[0.28,0.85]  The ratio of length to width in rectééyg  Node 13

Table 2. Comparison of performance in the propasethod and in the method [1]

Detection accuracy  Detection precision Method
85% 96.2% Proposed method
81.1% 94.2% Method [1]

Table 3. Comparison of the application speed optioposed method and that of the method [1]

Processing time (ms) Method
3800 Proposed method
7200 Method[1]

Table 4. Comparison of logo detection rate of ttappsed method and that of the method [9]

Test logo type Number of Test logo  Detection rdtthe proposed method  Detection rate of the mefadd
Main logo 40 100% 100%
Strip corrupted logo 40 95% 93%
Partially occluded logo 40 92.5% 89%

As was said, unlike [1], in the proposed methodtead of sweeping the whole image — which is
time-consuming, the aforementioned algorithm isliadponly on the regions obtained from stages 2-3,
which helps speed up the application of the algonitThis issue is observable in Table 3.

4.1.1. Error Analysis

The proposed algorithm does not work well in imagéth noise; this issue to the fact that the
rectangle considers the noises around the logopastaf the logo. Figure 18 shows some sampldegufs
which have failed to be extracted due to excessiige.

i TS H
A ¥ t
ri“’ﬁ’%- %

b Al ot
:.:".";h.tﬁ;

840503 215

Figure 18. Logos which have failed to be extracted to excessive noise

4.2. Results of logo recognition
To evaluate the proposed algorithm for logo reciigmj we have used the University of Maryland
dataset [15]. In total, five experiments have beamducted to evaluate this database as follows:
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1) The experiment included 40 logo images withany variation in the size and rotation of images in
comparison with the images of the main model. Trappsed method accurately identified all the 40
logos and a detection rate of 100%was obtained.

2) This experiment included 40 logo images whigrevcorrupted by salt and pepper noise at theofate
0.09 and a black tape is broken. Recognition rate ebtained as 95%.

3) This experiment includes 40 logo images in Whagart of the logos is gone. Recognition rataioktd
is 92.5 %. The results in the experiments 2, 12ack shown in Table 4.

It can be seen at the end that regarding the atripupted logos and the logos with partial occlasio
our proposed method worked better than the met@pd [

Figure (19) shows the diagrams of the logo featbefere and after the application of noise, which
suggests that the applied salt and pepper noigbdatte of 0.09) in the proposed method has littlpact

on the diagram of feature, and this method of legmgnition suffers fewer errors.

-
15 o
+
+
14 e
+ - ¢* - -
12
*
*
= 0 i e %
-
+ -+,
8 *
- - *
-1 3 * -
[ -
4 +
2 . L - .
2 [ [ 10 12 14 1% T
®
(b)
18
15 * -
+
+
4 - * =
* - *
12 s ¥ .5
+
.
= 10 " -
* +
or +
»> * +
13 » *
+ o
oL ¥
*
2 . . . " M
2 4 ] 10 12 14 16 18
(d) >

Figure 19. a -logo without noise .b— diagram ofdeas; a logo without noise ,c - the logo after the
application of the salt and pepper noise at thee 80.09. D — diagram of features; the logo atter
application of the salt and pepper noise at thee 80.09

5. CONCLUSION

In this paper, a new method has been presentetkfection and recognition of logos, in which, to
segment the page for logo recognition accordinipeovertical and horizontal analysis in a recurshanner,
we segmented document pages in horizontal andcakdirections using pyramidal tree images. Then, b
extending the boundary of rectangles, the candittzges are found, and using a trained decision tree
classifier, the desired logo is extracted. Alsolémo recognition, first we normalize the size lo€ fogo, and
then the skew angles of the logo disappear. Fdurieaxtraction, first, we block the region encosgiag
the logo, and then we extract a specific featureutdh the parameter of the center of gravity of the
connected component. Finally, we use the KNN diassion for classifying the logo. This method piges

better accuracy than previous methods. And the tbggection rate is higher in this method comparét w
that of the other methods.
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