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Abstract: In this paper we present an idea of using character recognition for sorting the handwritten postcards in postal service. The Indian postal letter 
sorting system has been made to recognize the postcards based on PIN codes by using Barcode approaches. The objective of the project is to provide 
an alternative mean to the traditional sorting system which consumes more time for processing and sorting the postcards based on their respective 
areas. It also aims at eliminating the human errors which may occurs during manual sorting. This can be achieved by character recognition for 
segregating the postcards based on their respective district. The character recognition process is carried out by taking the postcard images as input and 
the addresses are converted into string of pixel values. The string of pixel values is processed with the datasets. As a result, the characters are 
recognized for each input image. When the entire recognition process is completed, the addresses are sorted based on their district and the addresses 
are uploaded to the corresponding excel sheet based on their district. This provides a solution to the existing problem in spending more time for 
processing and sorting the postcards and also helps to avoid human errors during manual sorting of postcards.  

 
Index Terms: Character recognition, Python, OpenCV, Postal Address Sorting. 
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1. INTRODUCTION 
The postal system is important in the development of mail 
transportation. But most of the postal systems in India are 
manually operated for sorting and processing. It has been 
observed that the manual sorting and processing leads to 
many disadvantages such as human errors, more processing 
time and manpower required. So, it is required that the manual 
sorting or processing of the mails must be transformed into 
fully automated processing method. The emergence of this 
method using OCR provides a solution of recognition of the 
handwritten text which leads to the automatic postal address 
recognition. Handwritten character recognition is an area of 
pattern recognition which defines the ability of the machine to 
analyse patterns and to identify the characters. The basic 
function of the recognition system is to detect and extract the 
data from the pattern of describing the object to the same 
pattern class and recognize the pattern. Handwritten character 
recognition is one such area where it is used to preserve the 
information to retrieve it at a later stage.  A camera is used to 
capture image of the mail items and then the postal address is 
recognised with the help of OCR. Every individual human 
being has its style of writing. Sometimes even it is difficult for a 
human to identify and read the handwritten text of another 
human. However, text extraction in handwritten documents is 
becoming a challenging one while considering the scale and 
orientation of the characters because it spatially varying, 
moreover the distance between the lines are irregular and 
character may touch across words or text lines. 

 
 

2      LITERATURE REVIEW 
A webcam-based optical character recognition using MATLAB 
[13] takes the image as the input, gets text from that image 
and then convert it into characters. Each character gets 
segmented and the resulting character image is applied into 
the pre-processor for noise reduction and normalization. The 
feature vectors are then extracted from these characters for 
further classification. After classification, the identified 
characters are organized to recreate the original symbol 
strings and context may then be used to detect and correct the 
errors. OCR is a method to scan the document and create the 
document editable by converting the text into the machine-
encoded form. The OCR system [14] consists of three major 
subphases namely pre-processing, segmentation and 
recognition. Image pre-processing is a sorting process that 
takes the input images resembling a photograph and the 
image process output could be a picture or a sequence of 
characteristics or parameters associated with the images. 
Segmentation contains three major steps like line 
segmentation, word segmentation, and character 
segmentation. After segmentation, the text is recognized using 
the machine-encoded formats of images. A handwritten text 
recognition based on Neural Network involves the processes 
of pre-processing, segmentation, feature extraction. This 
system [15] takes the handwritten characters as inputs, 
process the inputs, extract the feature vectors from the inputs. 
This system utilizes the 3-layer Artificial Neural Network using 
a supervised learning approach. The feature vectors are 
applied to the ANN along with the generated target vectors. 
The text is recognized based on the input samples of English 
Alphabets used in the ANN training process to make the 
applicability of system towards the new inputs. The trained 
system provides an average accuracy of more than 95% with 
the test images. The main purpose of this system is to 
increase the accuracy level of the test images. Segmentation 
Methods for Handwritten Character Recognition implemented 
using the pixel counting algorithm [16]. It is only focused on 
preprocessing and segmentation techniques. The 
preprocessing includes several steps such as digitization of 
input image. Then Segmentation can be implemented into its 
subcomponents. Segmentation of words, lines, and characters 
plays a major role in the recognition rate of the script. But it 
fails to provide satisfactory results while working with 
handwritten text images. The information of the printed or 

———————————————— 
  V. Mekala is an Assistant Professor in Kongu Engineering College, 

Erode, India. E-mail: mekalav.ece@kongu.edu 

 M. Manimegalai is an Assistant Professor in Kongu Engineering 
College, Erode, India. E-mail: manimegalai@kongu.edu 

 K. Sasipriya is a Bachelor Engineering student in Kongu Engineering 
College, Erode, India. E-mail: sasipriyakandasamy@gmail.com 

 K. Selvakani is a student in Kongu Engineering College, Erode, 
India. E-mail: selvakanisk37@gmail.com 

 J. Sriram Gautham is a Bachelor Engineering student in Kongu 
Engineering College, Erode, India. E-mail: 

sriram.gautham1999@gmail.com 

mailto:manimegalai@kongu.edu
mailto:selvakanisk37@gmail.com


INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 02, FEBRUARY 2020       ISSN 2277-8616 

1664 
IJSTR©2020 
www.ijstr.org 

handwritten documents is stored by scanning the documents 
and storing them as image files [17]. The OCR technique is 
used to get back and store the information in particular text 
from these images automatically. The main objective of the 
OCR technique is to achieve the modification or conversion of 
any form of text in the handwritten or printed documents 
images into editable digital format. Marathi script consists of 
13 vowels and 37 consonants making 50 alphabets [18]. Input 
handwritten document is scanned then these images are 
passed to the pre-processing stage. The colored or gray 
images are converted into Black and white images, then the 
noise gets removed. Then this cleared binary image is passed 
for segmentation The textual document is converted into a 
machine-readable format which uses a digital camera or a 
scanner to capture different types of documents and convert 
all these documents into machine editable format like ASCII 
code [11] where characters are captured by a tablet digitizer. 
Handwritten character is recognized by pre-processing, 
segmentation, feature extraction, and classification 
techniques. 

 
3    EXISTING SYSTEM 
Optical Character Reader reads the Post mail piece 
destination address, Pin code and prints a Barcode for further 
sorting. Initially, in the automation of the sorting process the 
destination address block (DAB) is segmented from the 
envelope image using the Zip code and it has been located. 
The recognition process is performed after the extracted Zip 
code is segmented into individual digits. After recognition, an 
appropriate bar code of the destination address has been 
printed. Destination Address Block Segmentation algorithm is 
based on feature selection using a wavelet space. Brazilian 
postal envelopes were used in a greater number of 
experiments. The images were decomposed into wavelet 
space using decomposition with a basis to identify the salient 
points. The features based on the frequency of low and high 
were obtained. The images have a different layout and 
different background has been used. About 85% of accuracy 
was achieved. Convolutional locator networks (CLN) were 
used to locate the address block on machine-printed mail 
pieces of the US postal service (USPS). The DAB was 
considered as varied shapes, sizes, and justifications. The 
address block (AB) was obtained by using CLN by obtaining 
low-level features and high-level abstract features. CLN are 
used to detect the corners of Address Block. The features 
were obtained from each pair of pixels for both the images. 
The classification of the array is used for storing the extracted 
features. Then the Destination Address Block (DAB) was 
segmented after the images were tested based on the stored 
classification array by using the K-Nearest Neighbor (KNN) 
and Euclidean distance measure. It classifies them into text 
blocks and non-text blocks based on the obtained features by 
using a connected component (CC). The address blocks were 
merged to obtain with the segmented text blocks 

 
4      PROPOSED SYSTEM 
Character recognition plays a major role for sorting the 
postcards based on the district. This System captures the 
image of post mails in real-time with the help of web camera. 
Then the captured image undergoes pre-processing which 
includes techniques like colour code conversion, binarization, 
thresholding in which the image is converted from RGB image 
into grayscale image. The converted image is now modified 

into white and black images by giving a threshold value to the 
image. Segmentation is used to segment each character of the 
handwritten image. After segmenting each character, the 
feature vectors for each character get extracted in the form of 
white and black pixels. The obtained pixels are then processed 
with the dataset of 28x28 pixels containing more than 60,000 
images of handwritten characters and digits. As a result of 
maximum accuracy, the characters are recognized. After 
undergoing all the above techniques, the addresses of the 
postcards are recognized and displayed. The displayed 
addresses are sorted based on their respective district. The 
addresses are uploaded to the corresponding excel sheet to 
have the database of collected postcards in postal service that 
is created to serve the purpose of sorting the postcards based 
on their district. The addresses are continuously uploaded to 
the excel sheet each time when the images are captured, 
recognized and undergoes the process of sorting. 
 

 
   

5 IMPLEMENTATION   
A handwritten postal card is converted into a binary image for 
digitalizing an input image by the computer technique using an 
image processing method.  A postal card of an input image is 
processed with a particular pixel size of 28x28 of handwritten 
characters and digits. The image acquisition is done by 
capturing the image and saving it in a particular location. The 
saved image is then undergoing further process by providing 
the path of the image to the software program designed to 
convert the image into pixels. Figure 5.1 shows the input 
image of the handwritten postcards and it is saved in a 
particular path location. 
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Figure 5.1 Image of postcard 

 
The saved image is then cropped or resized to a particular 
value for finding the delivery address in the postcards. Figure 
5.2 shows the cropped image after resizing the original image 
for finding the delivery address in the postcards. 
 

  
      Figure 5.2 Cropped image of the delivery address 

 
The resized image is then processed with the datasets of 28x 
28 pixels of more than 60,000 images of character and digits 
for the recognition of handwritten text in the postcards. Figure 
5.3 shows the text written in the postcard after undergoing the 
recognition process. 
 

  
Figure 5.3 Output of Recognized text 

 
The recognition of the text in the input image is done when the 
input image is captured using the web camera. In this system, 
the real-time image is captured and processed with the 
datasets and gives the corresponding text as the output after 
recognition within a fraction of seconds. 
 
 
  
 
 
                   
 
 
 

  
Figure 5.4 Test image 1 
 
 

     
Figure 5.5 Test image 2 

 
The Figure 5.4, Figure 5.5 shows the image captured in real-
time using a web camera and the output for the respective 
images after recognition. Thus, the text in the captured image 
is processed and the feature vectors are obtained from each 
character in the form of strings of pixels. 

 
Figure 5.6 Set of Images of Handwritten Postcards 

 
The Figure 5.6 shows the image of a set of 24 handwritten 
postcards. Initially, the count of the postcards need to be 
segregated are entered which will useful for sorting the daily 
postcards arriving the postcards. When the images of the 
postcards were collected, the character recognition process is 
initiated. This system is already trained with the datasets of 
characters and digits. First, the system detects the text in the 
input image and matches it against the trained dataset when 
the character is matched the handwritten text in the postcards 
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are displayed. 
 
 

 
   Figure 5.7 Image of Address Recognized 

 
The Figure 5.7 shows the text recognized after the images are 
captured. The postcard count is entered in the loop and the 
images are captured up to the loop and the text is recognized 
with the time and date of when the image was captured. In this 
system, the real-time image also contains cursive text which is 
captured and processed with the datasets and gives the 
corresponding text as the output after recognition. 
 

 
Figure 5.8 Cursive Test Image 1 

 
The Figure 5.8, Figure 5.9 shows the images of the cursive 
text and its corresponding output after recognition. 
 

  
Figure 5.9 Cursive Test Image 2 

 

6       RESULT AND DISCUSSION 
When the input image is provided, the system detects the 
address in the image and extract the feature vectors from the 
image in the form of strings of pixels. When the features are 
matched with the training dataset the address gets recognized 
and displayed. The recognized address in the postcard is then 
sorted in the excel sheet based on their district. 

 
 

 

 
Figure 6.1 Spreadsheet Result-1 of Sorted Address 

 

 
Figure 6.2 Spreadsheet Result-2 of Sorted Address 

 

 
Figure 6.3 Spreadsheet Result-2 of Sorted Address 

 
The Figure 6.1, Figure 6.2, Figure 6.3 represents the resultant 
spreadsheet where the address in the postcards is marked 
with the corresponding date and time of when the input image 
was captured. The Addresses are saved in their respective 
spreadsheet columns based on their district. 
 

7    CONCLUSION AND FUTURE SCOPE 
Thus, the system has proved to provide an alternative means 
for recognizing and sorting the postcards in the post office and 
also helps in avoiding human errors. It has put an end to the 
tedious process of sorting the postcards and at the same time, 
it has saved the time that is previously spent on sorting the 
postcards. The efficiency of the system depends on the 
resolution (density of pixels) of the input image and type of the 
image. The result showed that the proposed system requires 
recognition for cursive characters which can be implemented 
in the future to improve the system performance. This system 
can be implemented in the post office for the segregation of 
postcards instead of manual sorting. 
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