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 االهداء
نمضت من عمرنا بدأناها بخطوة وها نح أيام  

اليوم نقطف ثمار مسيرة أعوام كان هدفنا فيها واضحا وكنا نسعى في كل 

كان صعبايوم لتحقيقه والوصول له مهما   

وها نحن اليوم نقف أمامكم وها نحن وصلنا وبيدينا شعلة علم وسنحرص 

 كل الحرص عليها حتى التنطفئ

 ونشكر هللا أوال وأخير على أن وفقنا وساعدنا على ذلك

ثم نتقدم بالشكر إلى القلب الحنون من كانت بجانبنا بكل المراحل التي 

لتنير دربنامضت من تلذذت بالمعاناه وكانت شمعه تحترق   

 إلى أمهاتنا الحبيبات

وإلى من علمنا أن نقف وكيف نبدأ األلف ميل بخطوة إلى يدنا اليمنى إلى 

  من علمنا الصعود وعيناه تراقبنا ....والدنا

لمن أمسك بيدينا وعلمنا حرفا ..حرفا ..سنهدي له نجاحنا اليوم إلى من 

 كانوا سندا لنا

يق العلم والمعرفه إلى أساتذتنا إلى من لهم الفضل بإرشادنا إلى طر

  األفاضل كم نحن فخورون بكم

أصدقائنا وأحبتنا ومن سهروا معنا في مسيرتنا العلميه إلى من مدوا 

 أياديهم البيضاء في ظالم الليل

 وكانوا عونا لنا
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 شكر و تقدير
مهما بلغ االنسان درجة في العلم فال بد له ان يعلم ان فوق كل ذي علم 

 عليم . 

فانه ال يسعني و انا اقدم هذا المشروع المتواضع اال ان احمد هللا و اشكره 

......... 

 نتقدم بخالص الشكر و االمتنان الى :

 )رئيسة قسم علوم الحاسوب الدكتورة هالة بهجت (

ذا القسم لما قدمته من جهد في ه  

 و الشكر الكبير الى :

 )االستاذ محمد غني (

خلق رفيع و مميز و توجيهات دقيقةلما قدمه من  جهود مخلصة و صادقة و  
   و مقترحات مناسبة .
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The goal of this project is to  recognize digits and\or letters 

drawn manually. the system is based on a string representation 

of the digits using cods and on the use of an edit-distance-based 

K-Nearest Neighbors classifier.In addition to the 

machainlearning knowledge about the KNN classifier (and its 

optimization to make it efficient).Shape of object representation 

has always been an important topic in image processing and 

computer vision. In order to detect theshape of the 

object,Contour plays a key role.and,we propose an effective 

chain codealgorithm detecting contour for the binary object and 

also this chain code is used for machine learning i;e; the system 

canrecognize the input digit. 
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A human being can differentiate between variouse objects 

byobservingtheiShape,color,texture and feature.To important 

this intelligence into system,we need to implemat techniques 
like counter detection to help the system in recognizing the 

shapes of objects.here we apply this to digits or character 

recognition. The term contour can be defined as an outline or a 
boundary of an object. counter detection deals with detecting 

various object in an image.Boundary detection plays a key role 

in the area of image processing and computer vision.  
   

The ML course covers topics related to supervised clas-

sification. The introductory part of this course (_15h) covers the 

general definition of supervised clas-sification, the error 
estimations, the non- The Machine Learning (ML) course is 

given to the 1styear Master students at the University Jean 

Monnetin Saint Etienne. The course’s duration is 60 hoursfor 
which 45 hours are dedicated to theory and deskexercises and 15 

hours are dedicated to lab sessions onWEKA1 or R2 and on 

starting (_ 8 hours) the studentproject on handwritten 

digit/letters recognition whichalso requires about 12 hours of 

personal work at home.These students already have a bachelor 
in computer science and thus have reasonable programming 

skills(for example they know how to use Java SWING3 tocreate 

a nice GUI) and some experience in workingin small (4-8 

persons) groups. They had a few hoursof mathematics and in 

particular of statistics (_ 60h)since high school but they cannot 

be considered ashaving a very strong mathematical and, 

igeneral,theoretical background. 

 
***parametricBayesian methods and their link to the class 

estima-tions using Parzen windows and K-nearest 
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neighbors(KNN). When focusing on the KNN part, a coupleof 

hours are spent on the possible distances used tocompare two 
instances and, in particular for string-based data, on the edit 

distance. The other partsof the course cover different symbolic 

and numeri-cal algorithms andmodels from Inductive Logic 
Programming to Hidden Markov Models through 

DecisionTrees, Neural Networks etc. Given their 

background,this course is usually perceived as theoretical and 
theproject is usually very well welcomed by the students.The 

project is proposed to groups of up to 5 stu-dents. The goal of 

the project is to make studentswork on data acquisition and data 
storage, the im-plementation and optimization of a machine 

learningalgorithm (here KNN and its cleaned and 

condensedversions), the evaluation of the parameters (e.g. 
theweights of the edit distance, the number of nearestneighbors, 

etc.) and of the system (cross validation,test set, etc.). A nice 

Graphical User Interface (GUI)is required to be able to give a 
live demo of the system at the end of the project. 
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1.1  
The terms pattern recognition, machine learning, data mining 

and knowledge Discovery in Database Knowledge Discovery in 

Database(KDD) are hard to separate, as they largely overlap in 

their scope. Machine learning is the common term for 

supervised learning methods[dubious – discuss] and originates 

from artificial intelligence, whereas KDD and data mining have 

a larger focus on unsupervised methods and stronger 

connection to business use. Pattern recognition has its origins 

in engineering, and the term is popular in the context of 

computer vision: a leading computer vision conference is 

named Conference on Computer Vision and Pattern 

Recognition. In pattern recognition, there may be a higher 

interest to formalize, explain and visualize the pattern, while 

machine learning traditionally focuses on maximizing the 

recognition rates. Yet, all of these domains have evolved 

substantially from their roots in artificial intelligence, 

engineering and statistics, and they've become increasingly 

similar by integrating developments and ideas from each 

other.[1][5] 

 

Pattern recognition is a branch of machine learning that focuses on 

the recognition of patterns and regularities in data, although it is in 

some cases considered to be nearly synonymous with machine 

learning.[6] 

 Pattern recognition systems are in many cases trained from 

labeled "training" data (supervised learning), but when no labeled 

data are available other algorithms can be used to discover 

previously unknown patterns (unsupervised learning). 
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Pattern recognition is generally categorized according to the 

type of learning procedure used to generate the output value. 

Supervised learning assumes that a set of training data (the 

training set) has been provided, consisting of a set of instances 

that have been properly labeled by hand with the correct  

output. [1] 

 

 
The face was automatically detected by special software. 

Within medical science, pattern recognition is the basis for 

Computer Adided Diagnosis (CAD) systems. CAD describes a 

procedure that supports the doctor's interpretations and 

findings.Pattern &Shape Recognition Technology (SRT) in a 

people counter systemOther typical applications of pattern 

recognition techniques are automatic speech recognition, 

classification of text into several categories (e.g., spam/non-

spam email messages), the automatic recognition of 

handwritten postal codes on postal envelopes, automatic 

recognition of images of human faces, or handwriting image 

extraction from medical forms.[5]  

The last two examples form the subtopic image analysis of 

pattern recognition that deals with digital images as input to 

pattern recognition systems.[1] 
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1.2  

Digital Recognition aspires to become the on-demand brand-

safety solution provider of choice for demanding brands and 

corporations engaged in social media marketing worldwide. 

Digital Recognition ensures the safety of clients, their business 

partners, and users against all types of inappropriate content, 

across branded social media properties and platforms.[3] 

Digital Recognition already offers sustainable brand-safety 

solutions, over branded social media channels, to more than 2.1 

million end users, leveraging the power of mass processing on 

the cloud. 

Digital Recognition is a privately owned company with a solid 

team totally engaged in delivering consistent product 

innovation, professional delivery and customer relationship 

excellence. 

Digital Recognition contains a wealth of knowledge and 

experience giving us the ability to tailor any solution from 

conception to completion.[3] 

 

1.3 Chain Code: 

A chain code is a more succinct way of representing a list of 

points than a simple [ , ..... ]. It may be defined either with 

respect to the pixels or the boundaries between pixels. A pixel 

in a rectangular grid has either 4(a) or 8(b) neighbours 

depending on the definition of connectivity, as represented in 

Figure( 1.1), below. The chain code is defined in this case by 

tracking around the white pixels in the outer boundary ( as 

opposed for example to tracking round the black pixels in the 
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inner boundary ).  

    

Figure(1.1) 

 

A chain code is a lossless compression algorithm for 

monochrome images. The basic principle of chain codes is to 

separately encode each connected component, or "blob", in 

the image. 

 

For each such region, a point on the boundary is selected and 

its coordinates are transmitted. The encoder then moves along 

the boundary of the region and, at each step, transmits a 

symbol representing the direction of this movement. 

Recently, the combination of Move-to-front transform and 

adaptive Run-length encoding accomplished efficient 

compression of the popular chain codes. Using numbers in 

writing chain codes Since chain codes provide an algorithm for 

representing the size and shape of an object, it is possible to 

build a machine that is capable of encoding that 

information..[4] 
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As computer technology and Internet technology are widely 
used, the transforma-tion of the traditional text information on 

paper to digital format is a main trend in the world today. Digits 

as a kind of universal symbol in the world, are widely used in 
the systems of bank check, postal service, online marking . In 

practical application, digits generally represent accurate data, 
and its recognition must be in high accuracy. Although the 

handwritten digit recognition research has been going on for 

decades, and get delectable achievements, the human ability to 
recognize there is a certain distance. Therefore, handwritten 

digit recognition is still significant in research.  

Feature extraction technology is an important part of 

handwritten digit recogni-tion. We must take peoples’ different 

writing habits into account when chose the features. A 
successful feature must be stable and easy to be 

distinguished.Chain Code Histogram (CCH) is a relatively 

successful and simple feature extraction technology. Freeman 
firstly proposed chain code in 1977. The CCH method has been 

successfully applied to handwritten Devnagari, Gurumukhi, 

Malayalam, Arabic  character recognition, and received high 
recognition rate. J. Jain et al. achieved accuracy of 96% by using 

CCH andDifferantioal Chain Code Histogram (DCCH) . This 

method needs more storage space while the speed of training 
and recognition slows down.  
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The chain code Freeman proposed is divided into 4-direction 

and 8-direction (Fig.1.2). This method extracts contour shape 

of the character pattern, and the con-tour is coded according 

to the direction change information of each point with the 

next one. Chain Code Histogram (CCH) is the statistical 

characteristics of chain code. Similarly, Differantioal Chain 

Code Histogram (DCCH) is the statistical characteristics of 

differential chain code.  

 

Figure.1.2 

The CCH feature extraction technology gets directional 

information from the pix-els of the extracted character 
contour. Subsequently, we count the different codes. The 

whole process of CCH feature extraction is showed as 

follows.  

1) Transform the image into binary format and extract the 

contour shape        of the character pattern.  
2) Resize the image to m*m, and divide it into m2/n2 blocks in 

the scale of n*n.  
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3) According to traversal sequence of top to bottom and left to 

right, each con-tour pixels direction was calculated, and the 
direction is marked as 8- direction as showed in Fig.1.  

4) Count the frequency of each direction appears in every block. 
 

 

 

The DCCH feature only represents the directional information 

of handwritten digit, without any features on directional change. 
However, completely different characters may have the same 

characteristics DCCH can solve this problem by providing the 
variations in thedirectionalinformation. The first DCCH can be 

obtained by computing the difference between two neighbor 

pixels. In general, we use the suc-ceeding one minus the 
preceding one. The DCCH also can be calculated by count-ing 

the steps of the first chain code turning to the succeeding one in 

clockwise or counterclockwise. For example, a chain code of 4-
direction is 10103322, con-versely its differential chain code is 

3133030 in counterclockwise. There will be not negative values 

in the differential chain code which obtained through this 
method.  

Supporting Vector Machine has been successfully applied in the 

field of pattern recognition, such as text recognition, face 
recognition and so on. It shows good performance in 

applications . So this part we utilize Support Vector 

Machain(SVM) to train and test. The Radio Basis Function 
(RBF) is chosen as the kernel.  
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In this paper, we improve the combination of CCH and DCCH 

by using Direction Turnning Point(DTP) feature instead of 

DCCH. In order to demonstrate the effectiveness of this method, 
all the experiment data are from MNIST handwritten digit 

image standard database. This database has 60000 training 

samples and 10000 testing samples. In the expe- riment, all the 
character images are scaled in size of 28*28 and the block size 

is set to 7*7. Firstly, 60000 training samples and 10000 testing 

samples are prepro-cessed, extracted feature vector, and 
prepared in different required matrixes. Se-condly, we gain a 

classification model by training 60000 samples in the training 

set. At last, we use the model recognize the 10000 testing 
samples.  

This experiment is conducted in Widows XP operating system 

and Mat-lab.R2010.version. To verify the effectiveness of DTP 
feature, we have done four groups of experiment involves CCH, 

DCCH, CCH+DCCH and CCH+DTP. The penalty parameter C 

is set to 20 in the experiment. We take the dimensions of fea-
ture as the value of γ.  
 

 

.

 

We suggest the students to use the K-nearest neighbors 

algorithm for the digit recognition. From experience,we know 
that this is a simple yet effective method to automatically 

identify the drawn digit independentlyof the writing style or the 

scale (but the digit has tobe drawn in a bounded-size 
window).The KNN algorithm is presented during the 

lecture.Algorithm 1 explains how to classify an unknown ex-

ample x using a dataset S[8] 

the k-nearest neighbor algorithm (k-nn) is a method 

for classification based on the nearest 
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training objects in the feature space. when k=1, 

the class of the nearest training objects becomes 

the class of the test object. when k>1 the class of 

the test object is determined by the majority 

vote of its neighbors. a weighted version of the 

algorithm is used in this paper. each of the 

neighbors are assigned a weight equal to inverse of 

distance to test object. this ensures that closer 

neighbours contribute more to the decision than 

distant neighbours. 
 

 

Algorithm 1 KNN algorithm 

Input:x,s,d: class of x 

for (x0, l0) 2 S do 

Compute IOutput the distance d(x0, x) 

end for 

Sort the |S| distances by increasing order 

Count the number of occurrences of each class lj 

among the k nearest neighbors 

Assign to x the most frequent classes 

 

Algorithm 2 Step1 : Remove from the originaldataset S the 

outliers and the examples of the Bayesian 

error region 
Input:S 

Output:Scleaned 

Split randomly S into two subsets S1 and S2 
repeat 

Classify S1 with S2 using the 1-NN rule 
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Algorithm 3 Step2 : Remove the irrelevant examples 
 

Input:S 

Output: STORAGE 

STORAGE    ; DUSTBIN   ; 

Draw randomly a training example from S and put 

it in STORAGE 

repeat 

for xi 2 S do 

if xi is correctly classified with STORAGE us- 

ing the 1-NN rule then 

STORAGE DUSTBIN   xi 
STORAGE   xi 
end if 

end for 

STORAGE   STORAGE \ DUSTBIN 

until stabilization of STORAGE 

Return STORAGE 

 
 

 

 

 

 

 

 

 

The distance used to compare two Freeman codes inthe database 
is the edit distance (explained below).A variant of the project 

could consist in testing theperformance of other distances such 

as a L1, L2 or aMahalanobis distance on other types of image 
repre-sentation (quad tree, 0-1 pixel matrix, interest 

pointdetectors,...).Definition 1 The Levenshtein distance (or Edit 
Distance) 

between two strings x = x1...xT and y = y1...yVis given by the 

minimum number of edit operations 

needed to transform x into y, where an operation isan insertion, 
deletion, or substitution of a single character.Rather than 

counting the number of edit operations,one can assign an edit 

cost to each edit operation andsearch for the less costly 
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transformation: 
 
• c(xi, yj) is the cost of the substitution of xi by yj , 

• c(xi, _) is the cost of the deletion (xi into the 
empty symbol _), 

• c(_, yj) is the cost of the insertion of yj . 

 

Algorithm of distance: 
Input:Two strings x(T) and y(V ) 
Output: Edit Distance D(T, V ) between x and y 
D(0, 0)   0 

for r=1 to T do 

D(r, 0)   D(r − 1, 0) + c(xr, _) 

end for 
for k=1 to V do 

D(0, k)   D(0, k − 1) + c(_, yk) 

end for 
for r=1 to T do 
for k=1 to V do 

d1   D(r − 1, k − 1) + c(xr, yk) 

d2   D(r − 1, k) + c(xr, _) 

d3   D(r, k − 1) + c(_, yk) 

D(r, k)   min(d1, d2, d3) 

end for 
end for 
Return D(T, V ) 
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3.1 Project Description 

The goal of the project is to design a handwritten 

digitrecognition system based on a K-Nearest Neighbors KNN 

classifier. At the end of the project, each group of students 

should beable to present a GUI on which a user can draw (for 

example with a mouse) a black and white digit on ascreen. This 

drawing could be either, saved as an image (or directly as a 

Freeman code in a text file) to populate a database or, could be 

recognized online (andefficiently) by the system. 

3.2 The Steps of this project 

The first job of the group of student is to divide the different 

tasks: 

1.Write number in pattern Name. 

2.Draw number in picturebox by mousemove. 

3.Add drawing number to Trainning set. 

4.To recognize the number click identify. 
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3.3 The representation of the project  

We use Microsoft visual studio to running this project as show 

in figure(3.1) 

 

Figure(3.1) 

The interface of project as show in figure(3.2) 

 

Figure(3.2) 
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Now write the number in pattern name and draw it in 

picturebox by mousemove and we have width&heigh in current 

coordinates as show in figure(3.3) 

 

Figure(3.3) 

And we can write more than number in this interface as show 

in figure(3.4) 

 

Figure(3.4) 
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3.4 Explainning the interface of project 

We have the interface of project that contain some command 

enable us to excute the project as show in figure(3.5) 

 

Figure(3.5) 

We can write the number in pattern name and draw this 

number in picturebox by mousemove after this we add this 

number to trainning set . to recognize the number that we 

want from numbers in the list that  add to the training set we 

will draw the number in the picturebox and click the 

command identify to show the result . 

The command Number of K used to count howmany numbers 

that we put in pattern name . 

The clear all command used to clean the number from 

command number of k. 

The  result command  show the value of number that we drow 

in picturebox after compare it with numbers in training set. 
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3.5 The Execute Of Project: 

The interface of running the project as show in figure(3.6) and 

figure (3.7) 

 

Figure(3.6) 

 

Figure(3.7) 
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CHAPTER FOUR 

4.1 Conclusion 

1.The proposed project shows the whole process of supervised 

classification from the data acquisition to the design of a 

classification system and it evaluation. 

2.This project is usually extremely successful with the student.It 

is useful to recognize the digits. 

3.In future we can also extend this to the size variant inputs. 
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