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Abstract 
Signature is a behavioural characteristic which is 

unique to every person and is thus widely used for 

validating him/her. The frequent use of signature for 

authentication emphasises a need for an automated 

signature verification system to save time and money. 

Signature authentication can be offline or online. 

Offline authentication belongs to the two class pattern 

recognition problem. The features that have been 

used in this paper are normalized area, number of 

corner points, width to height ratio, centre of gravity 

of the signature image and the slope of the line 

joining centre of gravities of the two halves of 

signature image. Mean and standard deviation values 

are calculated for all original signature images. 

Euclidean distance acts as the measure of difference 

between claimed signatureand genuine signature. If 

Euclidean distance is greater than a predefined value 

then the test signature is detected as forged otherwise 

verified to be genuine. 

1. INTRODUCTION

Signatures are considered to be strong feature for 

authentication and are thus used in authenticating bank 

cheques, property documents and for monitoring 

attendance. Manual verification in these critical 

applications is tedious. This results in the requirement of 

an automated signature verification system which can 

provide a secure method for legal documents 

authorization.  

Automated systems for signature verification can be 

developed by using either of the two techniques: online 

or offline. Offline authentication works on scanned 

image and thus involves use of static features only in 

contrast to online authentication which uses dynamic 

information (pen pressure, velocity etc). Offline systems 

provide less accuracy but have certain advantages over 

online systems such as removing the need of presence of 

signaturer during verification process because test  

signature is compared with genuine signature already 

saved in database. 

This paper is organised in the following manner: section 

II presents the proposed signature verification algorithm. 

Section III describes the result and analysis of proposed 

method. Summary of our conclusions is in section IV. 

2. PROPOSED METHODOLOGY

This signature verification system includes three steps: 

signature image preprocessing, feature extraction and 

verification. 

2.1. PREPROCESSING 

Pre-processing is an important step to increase the 

efficiency of feature extraction and to lower the 

computational needs of the succeeding algorithm. 

Following steps are taken: 

 To make sure that all images have the same

size, resizing of images is done.

 Signature area is cropped out from the

background, (if present).

 Transformation from colour image to greyscale

image to facilitate corner point detection.

 Transformation to black and white image to

determine the occupancy ratio.

2.2. FEATURE EXTRACTION 

A proper feature extraction helps in developing a robust 

system by accurately retrieving the features from the 

dataset and thus increasing the recognition ratio. This is 

the most vital stage of offline signature verification 

system. Three groups of features that are used 

categorized as global features, grid information and local 

features. While global features describe the entire 

signature image (such as width, height, total area of 

black pixels in binary image etc), grid information and 
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local features take into account specific parts of the 

signature image. 

In this paper, the following features are extracted from 

the pre-processed signature image: 

Occupancy Ratio (f1): 

This feature allows us to know the signature density in 

the signature image. It can be calculated by the formula: 

f1= (number of pixels that belong to the signature / total 

number of pixels in image) 

Centre of Gravity (f2): 

This feature specifies the average coordinate point of all 

the pixels which belong to the signature in the binary 

image. It can be calculated as a two tuple (X, Y) given 

by: 

X = j=0∑
N-1

 PV(j)*j/

Y = i=0∑
M-1

 PH(i)*i/

Where PV and PH are the vertical and horizontal 

projections respectively. 

Slope of line joining the centre of gravities of 

two halves of signature image (f3): 

This feature divides the signature image within the 

bounding box into two equal halves vertically and then 

calculates the centre of gravity for each half individually. 

Let centre of gravity of each half be (x1,y1) and (x2,y2) 

respectively and slope be f3. Then the slope of line 

joining the centre of gravities of two equal halves can be 

calculated by: 

   f3=(y2-y1)/(x2-x1) 

Width to Height ratio (f4): 

This feature describes a proportional relationship 

between the width and height of the signature image. 

The coordinates of the bounding box of the pre-

processed/cropped image are computed as given by: 

 f4=Dx/Dy 

Where Dx,Dy are the coordinate representation of the 

height and width of the signature image respectively. 

Corner Points (F5): 

This feature is used to determine all the interesting edges 

of the signature image. A corner point is a point for 

which there are two dominant and different edge 

directions in a local neighbourhood of the point. Harris 

corner detector is used to calculate the corner points as 

given below: 

      f5=corner(I, method) 

Where I is the grayscale or binary signature image and 

method used is Harris corner detector. The Harris corner 

detector method returns the result in an M-by-2 matrix 

containing the x and y coordinates of the corner points 

detected in I. 

2.3. VERIFICATION 

The features F1 to F5 are extracted from sample 

signatures of a person. These feature values are used to 

calculate the mean and standard deviation values. Then 

the feature extraction is done for test signature to 

calculate the Euclidian distance against the mean 

signature values of genuine signature. If Euclidian 

distance of test signature is within a predefined range, 

then it is classified as authenticated else as forged. In this 

paper, the value 2 is chosen as threshold. 

3. RESULT AND ANALYSIS

The analysis of proposed system’s accuracy is done in 

terms of specificity and sensitivity. Three samplegenuine 

signature of a person were used for calculating mean and 

standard deviation values. Specificity is the proportion of 

forgeries which are correctly identified. Sensitivity is the 

proportion of actual genuine signatures which are 

correctly identified as positives. 

      Sensitivity=TP/(TP+FN) 

 Specificity=TN/(TN+FP) 

Where, TN=True negative 

    TP=True positive 

    FN=False negative 
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    FP=False positive 

Table shows the specificity & sensitivity of proposed 

signature verification system: 

Table 1: Specificity aand Sensitivty 

      Specificity        Sensitivity 

 78%      82% 

4. CONCLUSION AND FUTURE SCOPE

Signature verification is a challenging part of pattern 

recognition problem. Signature of same user tends to 

differ depending upon type of pen used, the writing 

surface etc. Moreover, signature is not a unique 

biometric property, rather being only a pattern associated 

with different users. In this paper, we have presented a 

brief survey of offline signature verification that uses 

local geometric features. The accuracy of the proposed 

system can be improved by using transformation 

invariant features. The system is robust and can detect 

random and simple forgeries. Inclusion of dynamic 

information gathered during signature acquisition can 

improve performance. The use of Mahalanobis distance 

may increase efficiency. Future scope of offline 

signatureverification system lies in extraction of more 

differentiating features and efficiency in supporting 

multiple applications. Although offline signature 

verification system proves advantageous due to non-

liability on user presence and freedom from restriction of 

carrying identity cards. 
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