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Abstract- Offline recognition is most popular technique which is generally used when user tends to write down a personality 
in many alternative ways. Whereas, in on-line recognition, the hand movements of the writer are tracked. In offline 
recognition the difficulty of differentiating similar characters is found where as in Online recognition the difficulties of hand 
movement dependencies are found. So that these are the draw backsoccured if both these techniques are applied individually. 
So as to beat these issues, we have a tendency to propose Integrated Offline-Online Character Recognition technique in 
specific manner to acquire optimum results out of them. For offline technique, feature vector is found by vertical and 
horizontal scanning technique. For on-line technique, it's found by x-y concatenation technique. In this paper, we proposed 
an improved algorithm for character recognition. Using chalk isn't only laborious; however it additionally produces a heap of 
chalk mud, polluting the air and adversely affecting the health of the scholars and academics. Here we can use ARM board 
as a hardware and embedded real time operating system as software, for hand held terminal. So that the handwritten signal is 
transferred to the pc terminal by RF wireless transmission module and the signal will be processed and displayed in larger 
form by the projector. 
 
Keywords- Handwritten Character Recognition; Offline Recognition, Online Recognition; Integrated Online-Offline 
Character Recognition, Wireless Electric Board. 
 
 
I. INTRODUCTION 
 
High character recognition performance for hand-
printed character pattern could be a salient subject 
within the pattern recognition field. A tool with this 
ability is required to take the notes in correct format 
with minimum effort as rather than typewriting, 
writing aids may be used for writing purpose. This 
system has applications in numerous areas like 
maintaining the information in digital format rather 
than having a heap of papers, serving to deaf persons 
communicate, boosting kids kill, etc. This device can 
eventually replace the keyboard. At present, such 
transmission is wide lyutilized in room teaching. The 
recent, outstanding progress of data technology and 
also the severe business atmosphere have been 
forcing several firms to use mobile computers and 
customer-direct operation systems (or self-service 
terminals) to save lots of time and personnel 
expenses. peninput is commonly used rather than a 
keyboard. In general, for pen-based computers, 
handwriting character recognition is one in all the 
foremost ways used for character input. There are 
different ways for pen 
input, for example, 1) software package Keyboard, 
2)T-Cube, and 3) Quick writing, however, character 
recognition is the most natural technique. Also, we 
have a tendency to believe it's the most effective 
technique for primitive users, 
provided that the popularity accuracy is satisfactory. 
Finger bit operation is widely used on self-service 
terminals, and handwriting character recognition is 
anticipated to expand the applying area of those 
terminals However, it can't fulfill the wants of 

teaching. Teachers still got to write the sheet with 
chalk. Using chalk isn't solelytoil some, however it 
additionally produces lots of dust, polluting the air 
and adversely poignant the health of the scholars and 
academics. These few years, many prominent 
companies are dedicated to developing the 
technology of electric board such as: Hitachi, 
Panasonic. However these companies simply replace 
ancient black-boards with larger electric boards 
thatvaluequite10 thousand Yuan. At the same time, 
these electrical boards are ineffective. In this design, 
Wireless electrical Board prices simply fifth part of 
the ordinary electrical board. Additionally, it makes 
room teaching be a lot of economical. 
 
On-line handwriting recognition may be adrawback 
to rewrite a time consecutive pattern of pen 
movement, that may be considered, because the same 
drawback as speech recognition. HMM(Hidden 
Markoff Model) is that the hottest technique for 
speech recognition and, in recent years, has been 
successfully applied to European and yankee on-line 
character 
recognition. During this case, every whole letter of 
the 
alphabet is sculptured usually by one HMM, and 
every one words are pictured by using just some 
dozens of HMMs 
at most. On the opposite hand, applying HMMs to 
Japanese characters isn't a straight forward drawback 
as they embody additional than 6,000 Kanji (Chinese-
original) characters similarly as Hiragana, Katakana, 
numerics and different character sets. Inpast studies, 
HMM was introduced into Hiragana recognition with 
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forty six classes, and academic Kanji character 
recognition with 881 classes, during whichever 
character was severally sculptured by AN HMM. 
During this simple approach, the overall size of 
models was proportional to the number of characters 
to acknowledge.  
 
Even covering a small set of Japanese characters, one 
study needed the model size of roughly 2MB and 
thought of to 
be already large for small-sized applications, such as 
PDAs. Moreover, the desired model size would 
increase if we have a tendency to take into 
consideration variety of potential variations of stroke 
orders of writing Kanji, since they're composed ofup 
to thirty strokes for every and will be written in 
writer’s own stroke orders. 
 
The next section II we have introduced literature 
survey based on Hand written character recognition. 
In section III, the proposed approach and its system 
block diagram is shown. In section IV 
implementation and receive results are given. Finally 
the conclusions and future work is given in section V. 
 
II. LITERATURE SURVEY  
 
H.Kamada described Fujitsu’s latest interactive (i.e., 
online) handwriting character recognition (OLCR) 
technology. To compensate for stroke order and 
stroke connection variations of handwritten Japanese 
characters, we have developed a hybrid character 
recognizer which integrates an online and an offline 
(OCR) recognition module. 
 
S.N.Srihari described in High Performance Reading 
Machines that, their approach to developing reading 
machines for the postal domain: for finding address 
text on mail pieces and reading ZIP codes in 
handwritten and poorly printed addresses. For each 
subsystem a computational model was developed to 
demonstrate the competence. The design was then 
modified to achieve real-time performance. 
G. Seni, focused on the problem of recognition of 
Cursive Word. They recognized the traditional 
sizable lexicons, feature analysis model plus dynamic 
incorporation of context role, letter of information 
and avoidance of script error-prone and post 
processing stage with efficient use of transaction 
information in domain check. 
Akiyama Nakagawa, K. M. [5] using the described 
dynamic on-line handwritten character recognition 
method for match points along the way this feature, 
Quill Pen-extracts from the bottom up, then feature 
adds a template pattern for each class of character to 
match with points feature uses the DPM and each 
class receives a likeness of the character is recognized 
as a result of the biggest similarity with character 
class. We also use with DPM By linear-time elastic 
matching (LTM) compare the validation method. Lao 

character pattern database an evaluation shows that 
the results achieved by short LTM and DPM brings a 
better more accuracy recognition rate. 
 
K. Akiyama [6] to an on-line handwritten Japanese 
text writing-box-free method to identify the proposed 
method is achieved by the following procedure. first 
of all, the average size of the handwritten character 
input text is obtained. 
Second, candidates for character segmentation are 
detected using geometric features between two 
adjacent strokes. Finally, a search is performed by 
dynamic programming (DP) for the string that 
maximizes evaluation score (acceptability as 
Japanese text). The evaluation score reflects the 
likelihood of character segmentation, recognition, 
context and the size of each character. The size is a 
newly introduced factor since alphabets, numerals, 
symbols, Japanese phonetic characters, simple 
Chinese characters and compound Chinese characters 
are all written in different sizes even in a single line 
of text. 
M. Nakai proposedA new Kanji characters on the line 
of handwriting recognition is proposed for Japanese 
Kanji of HMMs substroke employment law at least as 
characters and uses the direction of the pen speed. 
Main inspirations sentence speech-related Kanji 
character, substrokes to clear the phonemes, grammar 
and Kanji structure by continuous speech recognition 
algorithm to fully use. These are proposed to 
facilitate analysis, system input HMMs substroke, a 
character structure dictionary and a conventional 
current approach forms the decoder.That the entire 
character has the following advantages over 
employment HMMs. 1) dictionary requires very little 
memory and models. 2) is increasingly recognized by 
network discovery skilled employment substroke. 3) 
characters training data if a sequence of substrokes in 
the Dictionary defined as the ability to identify 
excluded. 4) with multiple definitions in the 
dictionary one character per various different strokes 
by order of ability to recognize letters. 5) some 
sketches Data with ease in the HMM adaptation. 
Miao Liu, adressed real-time operating systems 
(RTOS) are able to analyze the characteristics and 
their advantages in embedded computer numeric 
control (CNC) systems are designed with common 
operating systems, according to the study, µC/OS-II 
RTOS CNC system based on arm and motion control 
chip's embedded hardware platform in besides 
constructed of CNC system architecture, software and 
CNC system is given the task of analyzing the PRI 
and work schedule. 
 
III. PROPOSED APPROACH 

FRAMEWORK AND DESIGN  
 
3.1 Problem definition 
Characteristics of each type of identifier are almost 
symmetrical.Weak points can be complemented by 
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integrating, then hybrid systems came together that is 
online and offline both. But these methods 
givesreduced accuracy.In some systems,for character 
recognition, a feed forward back propagation neural 
network is implemented, but ANN is difficult to 
implement. 
 
In this paper we have introduced the combination of 
offline and online handwritten character recognition 
for which we have used a specialized algorithm.This 
system is then successfully implemented on 
ARM.Then by using RF module we have send the 
signal to PC where the signal is processed and the 
handwritten character is displayed in the large form  
by the projector. 
 
3.2Proposed Architecture  

 
Figure 1: Block Diagram 

 
IV. WORK DONE  
 

 
Figure 2: Simulation of ADC 

 
4.1 Input: 
For the practical experiments we take character as 
input for testing purpose. 
4.2 Hardware and Software Configuration 
Hardware Requirements:  

 ARM 7 
 Graphical LCD 

 Touch Screen I/F Max 232 for wireless RF 
module. 

Remote Unit: 
 ARM 11 
 Max232 for RF Module 
 Pen Drive I/F, HDMI projector I/F. 

 
Software Requirements: 
Front End               :  Matlab  
Tools Used             :  Matlab 2012 
Operating System :  Windows 7/8 
 
4.3 Metrics Computation:  

The recognition accuracy obtained by using the 
integrated method. 
 
4.4 Results Obtained  
We tested many characters in this project. The 
integrated approach of offline-online character 
recognition gives more accuracy. Also here we used 
new improved algorithm. The main aim of project to 
implement it on ARM has been fulfilled successfully. 
By using wireless electric board we also displayed the 
handwritten signal in larger form by projector. 
 
CONCLUSION AND FUTURE WORK  
 
Thus, in this paper we propose an integrated method 
of handwritten character recognition as discussed 
above where the character recognition algorithm is 
improved. Then we have processed the signal at the 
terminal of software PC and displayed handwriting as 
a big or large in size on the projector. Integrated 
offline-online character recognition method is used  
in order to obtain optimal accuracy .For offline 
handwritten character recognition we applied  a new 
vertical and horizontal scanning algorithm. The 
methods which are used in the earlier years gives less 
accuracy as compared to the method used by us. 
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