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ABSTRACT 

Bank cheques are used not only in our country but also all 

over the world for financial transactions. Still now Bank 

cheques are processed manually everyday in both developed 

and developing countries. The proposed system presents a 

recognition system of both handwritten courtesy amount and 

signature .To read the courtesy amount and signature, the 

system uses the scanned image of Bank cheque. The proposed 

system divided into several stages that focus on: Image 

preprocessing; the detection of block of courtesy amount and 

signature; the post processing; the segmentation of string into 

characters; Feature extraction of courtesy amount and 

signature; Neural Network recognition. At first, scanned 

image is converted into gray image and then it is filtered. 

Then detection of the courtesy amount and signature is 

performed using image cropping method. The cropped images 

are post-processed to ensure correct recognition. Then 

courtesy amount is segmented using the segmentation method. 

The segmentation module has been implemented as a 

recursive process. Then segmented digit and binary image of 

signature are passed through the feature extraction process. A 

rotation, translation, scaling and orientation invariant feature 

extraction method has been used to extract the features of the 

input images based on moment feature extraction method. 

And finally, a back propagation learning algorithm is used to 

train up the network and tested the performance. Overall 

success rate of the system is tested in different sorts of 

numeral and the experimental result shows satisfactory 

performance. 

Keywords 
Bank Check, Courtesy Amount, Signature, Segmentation, 

Neural Network Recognition. 

1. INTRODUCTION 
Now a day, automatic bank check processing is an interesting 

field in banking industry. As a large number of bank checks 

are still processed manually that involves the manual reading 

of the checks and inputting their respective values into the 

computer, this manual procedure involves high cost due to its 

labor-consuming operation. Handwritten text and signature in 

the bank check is an important obstacle towards the 

automation of the bank check processing. So the proposed 

system has been design to recognize handwritten text and 

signature from bank check. 

In Bangladesh, author’s information on bank check is 

frequently handwritten. Extraction of this information 

involves detection, localization, tracking, enhancement, and 

recognition of the text from a given image of bank check. A 

system that is able to read check automatically would be very 

helpful, especially if it is fast and accurate. Even if 

misclassification occurs, the mistake could be detected 

potentially during the recognition process; however it is more 

desirable that the system rejects a check in case of doubt so 

that it can be directed to manual processing from the 

beginning. All these factors motivated us to carry out an 

experiment for automatic recognition of handwritten courtesy 

amount and signature on bank checks. 

The recognition of machine-printed documents has been a 

very successful application. In contrast, it is more difficult for 

computer systems to read handwritten texts and numbers. In 

the processing of handwritten fields, computer systems are 

generally slower and yield less accurate results than humans 

[2], [5]. Segmentation of the courtesy amount into individual 

digits is the most critical task in check processing [18]. This 

includes the separation of touching characters and the merging 

of character fragments with other pieces. The segmentation of 

connected numbers is the main bottleneck in the handwritten 

numeral recognition system [17]. There are studies in the 

literature on locating the courtesy amount and signature block 

on bank checks [7-9], [11], [16], and [20]. Several researches 

have been carried out in the field of character recognition 

system [12], [14]. However, there are no precise methods to 

recognize handwritten courtesy amount and signature 

simultaneously from bank check. For this reason, we attempt 

to make a system for bank management to make their daily 

management flexible and faster through automated 

recognition of handwritten courtesy amount and signature on 

bank checks. 

The structure of the paper is approximately as follows: 

Section-2 describes the problems or methods to be solved. In 

Section-3 discusses about the proposed system. In section-4 

discusses the Implementation, Results and Performance of the 

proposed system. And finally discuss the conclusion in 

section-5.  

2. THE RESEARCH METHOD 
Bank check is consisted of many fields which may be 

handwritten or printed. Courtesy amount block contain the 

total amount that is written in numbers. The bank check also 

contains the name of the recipient, the date, the amount to be 

paid (textual format), the courtesy amount (numerical format) 

and the signature of the person who wrote the check as well as 

symbols and graphics [18]. The official value of the check is 

the amount written in words which is often called as the “legal 
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amount”. However, the courtesy amount is more effective in 

the automation of bank check processing. There are many 

types of bank check used in Bangladesh one of them are 

shown in Figure 1. 

 

Fig 1: General format of Bank checks used in Bangladesh. 

3. THE PROPOSED SYSTEM 
The proposed system is designed for automatic detection and 

recognition of courtesy amount and signature from bank 

check. The system consists of five modules: (i) Image 

Preprocessing (ii) Extraction of courtesy amount and 

signature (iii) Binarization of courtesy amount and signature 

(iv) Segmentation of digits (v) Recognition using artificial 

neural network. Figure 2 shows the overall system 

architecture. 

 

Fig 2: Block diagram of the proposed system. 

3.1 Image acquisition 
Image acquisition is the process of obtaining a digitized image 

from a real world source. Today, acquisition is usually done 

using different kinds of input devices such as scanner, digital 

camera, web camera, PDA, camcorder etc[15]. Here we 

proposed to use scanner to acquire the image of the bank 

check. The scanned image is shown in Figure 3. 

 

Fig 3: Scanned image of Bank Check. 

3.2 Image Pre-processing 
Images that are acquired from documents containing text and 

numerical string, passed through the preprocessing steps [20]. 

Figure 4 shows the block diagram of image pre-processing 

steps. This sub section describes each steps of image pre 

processing. 

 

 

 

 

 

 

Fig 4: Block diagram of image preprocessing steps 

3.2.1 Gray Scale Conversion 
RGB image is converted into gray scale image using NTSC 

gray scale conversion which is frequently used to convert 

RGB to gray scale conversion. The equation is given bellow: 

Grayscale value= 0.3×Red+0.59×Green+0.11×Blue  

Grayscale image is shown in Figure 5. 

 

Fig 5: Gray image 

3.2.2 Filtering 
A 3-by-3 median filter is used to blur the background. The 

characters are slightly blurred, but the background areas are 

more blurred in the image as in Figure 6. 

 

Fig 6: Filtered image 

3.3 Extraction of Courtesy Amount and 

Signature 
After filtering the image, both courtesy amount and signature 

is selected by manually from filtered image or set the 

rectangular area in predefined function to auto select the 

courtesy amount and signature. In Bangladesh, the courtesy 

amount is always located at the lower left corner and 

delimited by a rectangle box in the check. And the signature is 

always located at the lower right corner in the check. Since 

Input Scanned Image 

Gray Conversion 

Filtering 
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the size and the aspect ratio of this rectangle are fairly 

constant for a particular bank, the amount written in the box 

can be accurately determined and signature written above the 

line of signature block. Figure 7 shows the cropped courtesy 

amount and signature from the Cheque. 

 
(a)  

 
(b) 

Fig 7: Cropped image (a) courtesy amount (b) signature 

 

3.4 Binarization of Courtesy Amount and 

Signature 
The courtesy amount and signature are converted from Gray 

scale to binary image that is an image with pixels 0’s (white) 

and 1’s (black). This conversion can take place because it 

conveys proper information of Numeral Structure. Figure 8 

shows a binary image of the courtesy amount and signature, 

where the ones are drawn in white and zeros are shown in 

black.  

 
(a) 

 
(b) 

Fig 8: Binary image (a) courtesy amount (b) signature 

 

3.4.1 Remove unwanted portion of the cropped 

image 
Converting into binary image, we have to remove the 

unnecessary pixels (0) from original image. This is done 

because we need to develop size independent algorithm. 

Algorithm: 

i) Start from top-left corner; repeat for each column and row. 

    If  black pixels is encounter in row/column 

       Then save  column/row 

ii) Else don’t save column/row. 

3.5 Segmentation Procedure 
The challenge of a segmentation technique lies in the decision 

of the best cut path to localize an entity to be recognized as a 

correct isolated character by the recognition system. The 

literature usually shows three different strategies to perform 

the segmentation: Segmentation–Recognition, Segmentation-

based Recognition and Segmentation Free systems. 

Our works are based on the segmentation-based recognition 

strategy. The aim of this article is to show how we define a 

new segmentation algorithm taking into account to 

complementary sets of structural features.  

 

Fig 9: Segmented digits 

3.6 Feature Extraction 
To extract the feature of the segmented digit and signature we 

use a rotation and size independent feature extraction method 

and obtain 26 features for each digit and each signature [15]. 

Center of the image 

Center of the image can obtain by using following equation: 

Center_x = width / 2    

Center_y = height / 2   

Feature1    

The first feature is the relation between the height and the 

width of the image 

feature 1 = height / width  

 

 

 

 

 

 

 

 

Fig 10: Calculating height & width of the image 

 

Feature 2 - 26  

These features check how the black pixels are distributed in 

the image. First the number of pixels inside the image is 

calculated that is total_pixels of images. 

Total_pixel = height × weight   

The feature 2 and 3 are the percentage of black pixels located 

in the upper and lower areas of images, in other words, the 

pixels located up and down the central point. 

feature2 = up_pixels/ total_pixels    

   feature3 = down_pixels/ total_pixels   

 

 

 

 

 

Fig 11: Dividing the image into upper and lower area. 

The feature 4 and 5 are the percentage of black pixels located 

in the left and right areas of images, in other words, the pixels 

located in the left and right of the central point. 

feature4 = left_pixels/ total_pixels  

     feature5 = right_pixels/ total_pixels 

 

 

 

 

 

 

 

Fig 12: Dividing images into left and right areas. 

 

Now split the image into 4 sub regions and calculate the 

percentage of black pixels located in every region. Again sub 

divides every region into four and calculates the percentage of 

black pixels of those regions. The features 6 to 9 are the 

percentage of black pixels located in the every sub areas of 

images.   
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featuren  = sub_area_pixelsn/ total_pixels  

Where n = 6 to 26     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 13: Split the image region 

 

3.7 Neural network Recognition  
Neural network is composed of a number of nodes called 

neurons connected by links. Each link has a numeric weight. 

The neurons are the basic building blocks of neural network 

[3, 5]. 

3.7.1 Neural Network Design 
A neural network is employed for courtesy amount and 

signature recognition. A multilayer feed forward neural 

network with supervised learning method is more reliable and 

efficient for this purpose. The network applies back 

propagation-learning algorithm that is a systematic method for 

training multiple layer ANNs.      

 

Fig 14: Network design for the system 

 

3.7.2 Parameters settings 
A Neural Network has several parameters i.e. learning Rate 

Parameter (η), Weights (w), and Momentum (α). A learning 

rate is design to determine how much the link weights and 

bias can be modified based on the direction and change rate. 

Its value should be 0 to 1. For a given neuron the learning rate 

can be chosen inversely proportional to the square root of the 

number of synaptic connection to the neuron.  

The weights of the network to be adjusted by using back-

propagation algorithm must be initialized by some non-zero 

values. Initialize weights are randomly chosen between [-0.5, 

+0.5] or [-0.1, +0.1]. The weight adjustment is performed 

using the following equation.  

∆w (n) = η . δ(n) . y(n) + α  ∆w (n-1) 

Momentum (α) range 0 to 1 but in 0.9, found to be most 

suitable for most application.  

Table 1. Initialize value of Network parameters. 

Parameter  Value  

 Hidden Layer  35 

Output Layer  10 

Learning Rate  0.0001 

Total number of epochs   500 

Performance Goal  0.00000001 

Momentum  0.9 

 

4. EXPERIMENTAL RESULTS AND 

PERFORMANCE 
Experimental result has been tested and also measured the 

performance or accuracy of the system. The proposed system 

has been implemented using MATLAB which is a high 

performance language for computing. MATLAB typically 

used in math and computation, algorithm development, 

modeling, simulation and prototyping, Data analysis, 

exploration, Scientific and engineering graphics and 

application development. The system was trained and 

evaluated with different forms of handwritten digits and 

signature provided by both male and female participants. So 

the overall performance of the system directly depends on the 

performance of the individual phases. The algorithms and 

techniques used to read the courtesy amount can be applied 

for the recognition of the legal amount as well as the signature 

within a Bank checks. The experiment results are summarized 

below:  

4.1.1 Training and Recognition: 
Experiment has been done to observe three things: the 

behavior of the neural network, signature recognition and the 

digit recognition accuracy. After extraction and segmentation 

of scanned image, each digit converted into 20 x15 binary 

images to be analyzed by the neural network. All the samples 

were split into two groups: the training set and the test set. 

The training set was comprised of 80% of the total genuine 

samples and rests are used for testing the system.  

The recognition method has been tested with 50 types of 

handwritten digit. And every digit has fifty samples. To test 

signature we collect signature from different persons. We use 

ten samples of signature to test for an individual. If the train 

and test set is same the recognition rate is100%, otherwise the 

results are above 93% for digit. For signature recognition the 

accuracy rate is above 96% and error rate is only 4%. The 

overall recognition rates of test data are given bellow. 

Table 2. Overall recognition for handwritten digits 

Types 

of 

Digit 

No. of 

Sample 

Correct 

recognition 

rate (%) 

Error 

rate 

(%) 

 

50 95 5 

 

50 95 5 

 

50 95 5 

 

50 90 10 

 

50 89 11 

 

50 95 5 

 

50 95 5 
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50 90 10 

 

50 95 5 

 

50 95 5 

Total 500 93.4 6.6 

 

Table 3. Overall recognition rate for Signature 

Type of 

Signature 

No. of 

Sample 

Correct 

recognitio

n rate 

(%) 

Error rate 

(%) 

 

10 94 6 

 

10 97 3 

 

10 95 5 

 

10 96 4 

 

10 98 2 

    10 96 4 

 
   10 95 5 

 
   10 98 2 

 
   10 95 5 

Total 90 96 4 

 

And finally the figure 15 shows the training performance of 

the system.    

 

 

Fig 15: performance of the system 

 

5. CONCLUSION  
The proposed system has developed a method for Recognition 

handwritten numerical characters and signature. The system is 

tested by 50 items for each type of numerical characters and 

10 items for signature and obtains the result where overall 

success rate of the system is 93.4% for courtesy amount and 

for signature the accuracy rate is 96% which meet the 

expectation of the thesis. So the system achieves its desired 

expectation. In future, we extend the proposed system to 

increase the accuracy and HMM will used to detect the hand 

written courtesy amount and signature.  
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