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Abstract – Handwritten digit recognition has a wide range 
of research in many fields like postal services, automatic 
bank cheques processing, license plate detection etc. In this 
paper , we explain about the offline Handwritten digit 
recognition system by using CNN(Convolution neural 
network) in object recognition and classifying them in a 
certain category. After all the recognition process is 
completed, training and testing the machine, data is taken 
from the MNIST database. The performance of the machine 
is measured in terms of accuracy, sensitivity and specificity.  
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1. INTRODUCTION 

For much of the 19th century, the addresses were sorted by 
hand using the “pigeon-hole” method, which means the 
addresses are manually read and slotted into the different 
compartments. To hand this difficulty a mechanical sorter 
machine is developed to reduce the time and to handle the 
rapidly growing volumes of data. 

For sorting purposes in a postal sorting system. The ZIP 
code information in the address block of an address card is 
referred. The first four digits in the ZIP code represents 
the country, state, city and the last two digits in the ZIP 
code represents the post office number of an area. The 
main difficulty arises in recognising the handwritten digits 
on the postal card. Firstly we deal with the difficulties in 
recognising the handwritten digits. After we test the 
algorithm, the postal card is scanned and ZIP codes 
written on it are identified. The main problem arises at the 
stage of city ZIP block extraction, should deal with the 
specifics in the address syntax. To counter this problem 
we train our machine to recognise and convert the 
handwritten digits and verify it by making an 
API(Application Programming Interface)call, which 
contains the details of all postal codes information, we get 
from the MNIST database. 

 

FIG 1: Flowchart representing the model 

2. LITERATURE SURVEY 

[1] In this paper, a new CNN-Based method for multi-
directional transactions on intelligent transportation 
systems car license plate detection is explained. The 
limitations of the proposed model can only be used for the 
detection of license plates and not for extraction of the 
relevant features from them such as the car’s digits. Thus, 
an end to end system has yet to be proposed. 

[2] This paper explains about low-quality license plate 
character recognition based on CNN(Convolutional Neural 
networks. The drawbacks are the training data set is not 
and accurate representation of the real-world scenarios 
and thus cannot be used in all instances of poor-quality 
images. 

[3] In this paper, a robust Real-time Automatic license 
plate recognition based on YOLO detector. The drawbacks 
of this model is the CNN used for character segmentation 
was trained and specialized only to work on a certain 
aspect ratio. Thus, it proved inefficient on license plates 
that were not standardized or having different aspect 
ratios. 

[4] This paper analyzes a mail sorting system based on 
handwritten Thai characters. This model is limited in ways 
as it works based on a specific template and doesn't work 
for others. The digits in the Thai zip codes represent the 
regions which are different compared to others. 
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[5] In this paper we discuss handwritten digit recognition 
with a back propagation network. The limitations of this 
architecture is they implemented minimal preprocessing 
techniques on low levels of data as opposed to elaborate 
feature extraction. 

[6] In this paper it describes the OCR and Image 
processing algorithms to read the destination addresses 
from non-standard letters. OCR scanning system is 
flawless, and poor quality documents can create enough 
errors to require lengthy and time-consuming proof 
reading. 

[7] This paper describes a real-time system intended to 
recognize the 5-digit ZIP code part of delivery point 
code(DPC). The drawbacks are the ZIP code recognition 
rate is only 73% which means the model is not accurate 
and the accuracy and efficiency was even lower during 
cross-validation. 

[8] This paper presents a cursive handwritten address 
recognition system which uses a hidden Markov model 
(HMM). This model is limited as it is built to recognize 
only cursive handwritten characters and wont recognize 
block or italics characters. 

TABLE: Comparison of results from different literature 
surveys. 

Author Network 
Architecture 

Data set Accuracy 

Lele Xie et al. 
2018 

CNN based 
method 

Image net  79.5% 

Liu pan et al. 
2015 

 CNN based 
method 

Image net 87.4% 

Rayson 
Laroca et al. 
2018 

YOLO detector 
method 

SSIG 93.5% 

K.Inthavisas 
et al. 2014 

BPNN THPO (Thai 
post office) 

87.45% 

Y.LeCun et al Backpropagation B.N.Y. Post 
office 

91% 

M.P Fister et 
al.1999 

TDNN MNIST 97.5% 

G.Dzuba et 
al. 1997 

DEC Alpha 
Server 2100 

ICDAR 73% 

Jianchang 
Mao et al. 

HMM MNIST 83.5% 

 

 

 

3. CONCLUSION 

This paper describes the various techniques used to 
implement models to recognize handwritten ZIP Codes in 
a postal sorting system. The results from multiple 
literature surveys were analyzed and compared for the 
best possible outcome.  
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