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ABSTRACT 

Handwriting Analysis or Graphology is a scientific method of identifying, evaluating and understanding 

personality through the strokes and patterns revealed by handwriting. Handwriting reveals the true personality 

including emotional outlay, fears, honesty, defences and many others. Professional handwriting examiners 

called graphologist often identify the writer with a piece of handwriting. Accuracy of handwriting analysis 

depends on how skilled the analyst is. Although human intervention in handwriting analysis has been 

effective, it is costly and prone to fatigue. Hence the proposed methodology focuses on developing a tool for 

behavioural analysis which can predict the personality traits automatically with the aid of a computer without 

the human intervention. It is real time and involves less image preprocessing. The proposed system is 

calibrated with manual analysis. The results obtained through the system are in good agreement to more than 

80 percent of the cases with ideal manual analysis.  
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1. INTRODUCTION  

 

Handwriting is often referred to as indication of personality trait represented by neurological patterns in the 

brain. In other words our brain or subconscious mind actually forms the characters as a result of habit. 

Handwriting analysis also known as Graphology, which is a pseudoscientific study of handwriting in relation 

to human psychology. Graphology can be used for identifying, evaluating and understanding personality of a 

person through the strokes and patterns revealed by handwriting. The main applications of Graphology 

include behavior analysis, forensic evidence and disease diagnosis. Handwriting reveals the true personality 

including emotional outlay, fears, honesty, defenses and many other individual personality traits [1].The 
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authenticity of a person’s signature or handwriting in the suicide note is frequently subjected to forensic 

document examination during investigation in order to determine authorship. [2-4]. In the medical field, it can 

be used as an aid in diagnosis and tracking of diseases like Parkinson’s disease, Alzheimer's disease, and even 

cancer through Kanfer Test’s [5-7].  

Handwriting analysis done by a computer is fast, accurate and indentifies the handwriting better than visual 

inspection. Moreover computer assisted handwriting analysis is automated, efficient and devoid of human 

errors. Behavioral prediction by handwriting analysis with the aid of a computer has been studied previously 

by various researchers [9-15]. 

 The present work focuses on development of an automated technique for determining the 

characteristic traits of a person through Image Processing called AHWAS (Automated Handwriting Analysis 

System). The proposed work involves lesser image preprocessing of the image as it crops the given sample 

automatically and uses a RGB filter to 

extract the text in the handwriting and identifies eight features in the handwriting simultaneously. The features 

identified are: size of the letters, baseline, and pressure of the writing, slant of the handwriting, number of 

breaks, spacing between the words, margins and speed of the writing in the sample. The system is designed to 

directly indicate the behavior of the person from the above features. The system can be used in various 

applications such as detection of diseases like Parkinson’s disease or Alzheimer's disease, forensic document 

examination and lie detection. 

 

 

2. PROPOSED METHODOLOGY 

 

Handwriting analyst called graphologist analyzes the handwriting on a piece of paper written by the individual 

writer which is very time taking. And the level of accuracy in the result is totally depending on the knowledge 

and experience of the graphologist. There were many works in this proposed field [7, 8, and 9] which has 

three main steps: pre-processing, feature extraction, and classification. Following the same to atomize the 

procedure the various steps needed to be followed as mentioned in Figure 1. 

http://www.ijcrt.org/


www.ijcrt.org                                                           © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882 

IJCRT1135928 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 483 
 

 

Figure 1. Block Flow Diagram of proposed system. 

 

2.1. Image Handwriting Acquisition and 

Database 

Handwriting image samples of different individuals are used in this research which is digitally collected by 

scanning the handwritings of 100 different writers. Each of them was asked to write a text document of simple 

70-80 words in running hand. Most of the handwritings are cursive but few of them are printed handwriting. 

The samples were written on a plane paper without any margin. 

 

2.2. Image Handwriting Pre-Processing 

In pre-processing stage, the handwriting image is pre-processed to remove the noise by applying local 

thresholding and followed by resizing the sample to the correct orientation. The pre-processing involves 

opening of the digital image and then smoothing it. Opening removes the unwanted characters (dots, etc.) in 

the digital document. The next process is to segment the digital document in various segments, such as word 

segments, letter segments, and line segments. In Figure 2, the word segmentation in the document is shown 

clearly. 
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Figure 2. Image Handwriting pre-processing. 

 

2.3. Image Handwriting Segmentation 

In Handwriting image segmentation digital handwriting is segmented into three different types of segments, 

i.e. word segmentation, letter segmentation and line segmentation, each used for different processing. 

2.3.1. Word Segmentation 

This segmentation process is used to segment the words in digital handwriting document to calculate different 

features related to words indicating the disposition towards criticism, and towards argument. 

2.3.2. Letter segmentation 

Here segmentation is performed on each letters in the word in digital handwriting document of each 

individual.This segmentation is used in feature calculation related to letter for the prediction of the personality 

of individuals. Figure 3, shows the letter segmentation which is future used to calculate various slants in 

letters indicating the openness of sentiment and consequently of the intelligence. 

 

 

 

Figure 3. Letter segmentation after word segmentation. 

 

2.3.3. Line Segmentation 

This line segmentation is used to find baseline features to judge the writer’s emotional stability and 

dispositions in the baseline of the writing. Segmented image is then processed to calculate some numerical 

values mathematically to classify the personality of writer’s on psychological factors 
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Figure 4. Segmentation and feature extraction. 

 

2.4. Feature Detection and Psychological 

Representation. 

Feature extraction is a technique of dimensionality reduction from a high dimensional input data. This 

reduced output data is a transformation of the high dimension input data represented as feature vector. In our 

case, features are the six important factors on which a graphologist predicts the behavior of human being. 

These features are explained in more detail below. 

2.4.1. Size of the Letters 

The size of the letters in a document represents the author’s desire to be noticed. In handwriting, large and 

bold writing indicates that the author wants to say “notice me”. While in case of small writing author is less 

desired to be noticed. Middle writing is the normal writing indicating the desire to be fit in the running world. 

The size of handwriting is judged by a benchmark of 3mm as normal writing and full height of 9mm. Other 

than this writing is classified as large or small writing. The letters are divided into three zones: lower case or 

zone (e.g. g, y), upper case or zone (e.g. b, I, t), middle case or zone (e.g. a, c, e). Figure 5, explains the 

same more clearly. 

 

Figure 5. Different zone of letters 

 

2.4.2. Slant of Words and Letters 

Slant in handwriting indicates the emotional interactions of the author. There are three classes in this, right 

slant, left slant and vertical. Along with this some authors handwriting are varying. To calculate the slant in 

world and letter we use simple trigonometric formula, as below: 

http://www.ijcrt.org/


www.ijcrt.org                                                           © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882 

IJCRT1135928 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 486 
 

 

Figure 6. Slant of Letters (a) right slant, (b) leftslant, (c) vertical. 

Here is the calculated angle for points (x1,y1 ) and (x2,y2 ). We considered a standard reference angle to find 

the slant. In simple words, is 90 . 

 

2.4.3. Baseline 

The emotional stability and disposition of writer is judged by the baseline in the handwriting as in Figure 7. 

To calculation this equation (1) is used. In this, line spacing is also considered, which shows that the author 

wishes to stand back and take a large view of the life. 

 

Figure 7. Type of baselines (a) rising, (b) straight, (c) falling, (d) erratic. 

2.4.4. Pen Pressure 

Pen Pressure in handwriting shows the physical and mental levels. Heavy pressure indicates commitment and 

taking things seriously. Light pressure shows sensitivity to atmosphere and also empathy to others. To 

measure this simple thresholding technique is used. The documents darker than the threshold value, , the 

document 

is heavy pressure else it is light pressure. 

2.4.5. Spacing between Letters 

Letter spacing in handwritten documents represents the openness of sentiment and consequently of the 

openness of intelligence. 

2.4.6. Spacing between Words 

Similar to letter spacing word spacing also indicates the disposition towards criticism, and towards argument. 

It adds totowards argument. 
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Figure 8. Represents word spacing in the document. 

 

Each steps or process explained above, gives some numerical value, which is -1, 0, or +1 depending on the 

threshold and the value obtained. Combining all these numerical values together in an SVM format and 

forwarded to the SVM classifier to classify the result and predict the personality. 

 

 

3. CLASSIFICATION 

The classifier here used is SVM as it gives good result with more accuracy. SVM is time efficient to than 

neural network as tested. It analyses the data and recognize patterns in the data. Multiclass- SVM aims to 

assign labels to instances by using support vector machines, learning algorithm, where the different classes are 

drawn from a finite set of elements to clearly separate them. SVM takes training data x, of some space, where, 

such that . We also give their class label as to which belongs to. In binary SVM 

while in case of multi-class SVM the y ranges 1 to N, where, N is the number of classes can belong to. The 

linear SVM classification function is represented by , which relates to a separating hyperplane.The 

hyperplanes separating the training data samples with the maximum margin such that the closest point to 

plane is [2]. 

 

 

Figure 9.Principle of Support Vector Machine (SVM). 

 

We have used RBF kernel as our features are non-linear and it results better than linear kernels and other non-

linear kernels such as polynomial kernel and sigmoid kernel. Radial Basis Function non-linearly maps the 

input space to higher dimensional unlike the linear kernel. RBF kernel is defined as:                                                                   

--- (2) 

http://www.ijcrt.org/


www.ijcrt.org                                                           © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882 

IJCRT1135928 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 488 
 

where, is a kernel function mapping of input space to high dimensional feature space and is the kernel 

parameter changing which may give better results [3]. It adds “bumps” with all input data sets which make it 

easy to separate the data. In Figure 9, is the mapping function of two different spaces as below:                                    

--- (3) 

where, D and D‟ are dimensions of the input space, I and the feature space, F respectively. The classification 

can be performed in following three steps: 

1. First, the input features are formulated as input vectors in some feature space. 

2. Map these feature vectors to the higher dimension feature space using RBF kernel function. 

3. Then a division global hyperplane is computed to separate the feature space optimally to the classes of the 

training vector samples. 

 

4. EXPERIMENTS AND RESULTS 

We conducted the experiments in two steps. The first step A, uses two-third of data samples as training data 

and one-third as the test data. And the second step B, involved one data as a test data and the rests where used 

to train the system. The result in both the cases is near about same with the difference of 3%. 

 In first step, each 100 writer’s where asked to write the test documents and were saved in digital form. 

Then each individual’s manual psychological analysis was made. The two-third of the handwriting data 

sample and its psychological results are used to learn the system and the rest one-third handwriting data 

samples are tested for the accuracy. It results in 90.3% of accuracy. While in the second step more or less we 

use the same technique to the same data sample to train the system but tested with only one sample as the test 

sample. In this case the accuracy graph jumped from 90.3% to 93.86% which is a very good result. 

 The Table 1 below shows the handwriting styles and its corresponding psychological personality traits 

the writer may have in more detail as Champa H. N. and K.R.AnandaKumar [4], predict the personality of an 

individual form the lette. 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                           © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882 

IJCRT1135928 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 489 
 

Table 1. Psychological personality traits predicted by various handwriting styles of writer. 

 

 

 

Table 2. Personality traits represented by different pen pressures. 
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5. CONCLUSION AND FUTURE WORK 

This paper proposes an automated method to predict the personality of an individual by his/her handwriting 

sample using SVM machine learning algorithm. SVM takes the size of the letters, pen pressure, baseline, 

letter spacing and word spacing and the most important slant of the letter and word in a document as an input 

and gives their psychological behavior as the output for each individual writer. The various parameters are 

calculated by simple use of trigonometry and thresholding techniques. This is a real-time handwriting analysis 

system which is writer independent. For future, the features can be increased for more correct results such as 

page margins, arcade, garland, thread, etc. We want to enhance the proposed system be used as lie detector on 

the basis of writer’s handwriting along with writer 

identification. 
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