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Abstract— Earlier character of person is revealed by spending
lot of time with the person. As we know spending time with
person is very easier said than done. Referring to this problem, in
the present study a method has been proposed for the character
behavior prediction
ction of a person through automated handwriting
analysis. Handwriting analysis is a method to reveal character of
a Person .This is done by Image Processing in MATLAB. In order
to reveal the character we are going to take the writing sample
and from it we are going to extract different attributes i.e. slant of
letters and words, pen pressure, spacing between letter, spacing
between word, size of letters, baseline Segmentation method is
used to extract the attributes of handwriting which are given to
the SVM
M which reveals the character behavior of the writer
sample. This gives optimum accuracy with the use of Redial
Kernel function.
Index Terms—Support
Support Vector Machines (SVMs), Image
Im
processing, Segmentation, MATLAB, personal attributes,
Psychology.

I. INTRODUCTION
Handwriting analysis is also known as graphology which is
a method of identifying the character related to an individual.
Handwriting is a skill that differs person to person. It can
reveal character such as emotional and mental instability,
which can further lead an individual to engage in deviant
behavior [4]. It helps in understanding personality character
through the strokes and patterns revealed by handwriting.
Handwriting is often referred to as indication of personality
attribute represented by neurological patterns in the brain [2].
Handwriting is brain writing, representing the mental status of
the person [1]. Handwriting reveals the true personality
including emotional outlay, fears, honesty, defenses and much
other individual personality attributes [2]. Handwriting was
developed a long time ago as a means to expand human
facilitate communication.
Handwriting is unique to every individual regardless of the
word formation of an individual’s handwriting the shape of the
character is will remainn the same [4]. Handwriting analysis is a
projection technique as the body language that profiles the
human behavior in areas of the social skills, achievements,
thinking styles, or work habits. Handwriting also depicts the
possible ways of person’s transactions
ctions with stress [1]. Methods
proposed in literature involve the preliminary process of text
extraction from the sample and then application of various
algorithms or techniques to determine the characteristic
attributes [2]. For this the first step is to teach the computer
what handwriting is and how to segment it [1]. Segmentation
method which involves splitting up of the handwriting sample

into individual letters is another work available in literature [2].
Behavioral prediction by handwriting analysis with the aid of a
computer has been studied previously by various researchers
[2]. Handwriting analysis done by a computer is fast, accurate
and indentifies the handwriting better than visual inspection
[2]. Moreover computer assisted handwriting analysis is
automated, efficient and devoid of human errors. Handwriting
analysis is very fast and accurate as compared to manual
document handwriting analysis [1].
The automated pattern recognition system also may need
training on few samples so that they can get the scale and do
the analysis for the next available scanned samples [4].
Collecting digital samples of handwriting and computer
prediction is very low-cost
cost and convenient method. One can
easily give the digital sample of his/her handwriting to a
computer and it calculates the attributes using the image
processing techniques and reveals the nature of the writer [1].
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
attributes in the handwriting simultaneously [2]. The attributes
identified such as slant, size, pressure, upper zone or case (as in
I, t, h, S, etc), lower zone (as in g, q, y, z, etc), word spacing,
line spacing,, page margins, middle zone or case (as in a, o, c, s,
e, etc), arcade, garland, angle, thread. All attributes are
extracted automatically from the digital image of handwriting.
These samples are then input to the support vector machine for
classification. The algorithm proposed is simple and easy to
implement and use. MATLAB is the tool used for the same [1].
A. Literature summary and related work
Throughout history, scientists, philosophers, artists and
others have been interested in the relationship between the
handwriting and the writer. This interest appeared as early as
1622. Efforts at handwriting analysis began in 1872, with the
work of the French abbe, Hypolite Michon, who gave
graphology its name. Michon and his compatriot, Jules
Crepieux-Jamin developed
ped the school of isolated signs. The
foundation of Support Vector Machines (SVM) has been
developed by Vapnik and has gained popularity due to its
many attractive, analytic and computational attributes. But he
has used less attributes to reveal character or behavior because
of these result is very poor. Barrick and Mount summarized the
role of personality at work in seven divergent research streams
to demonstrate that character matters because it predicts and
reveals behavior at work. [5]
Shitala Prasad, et.al. used six attributes to reveal the character
or behavior of person, i.e. size of letters, slant of letters and
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words, baseline, pen pressure, spacing between letters and
spacing between words. With these attributes they did not get
the accurate resultt because of that they are unable to reveal the
character or personality of person. Accuracy of result is
optimum. [1]
Vikram Kamath, et.al. proposed a new method to reveal
character using Automated Handwriting Analysis System.
They have used eight attributes
utes to detect the personality i.e.
Size, Baseline, Pressure, Slant, Breaks, Word spacing,
Margins, Speed. With these attributes they did not get the
accurate result because of that they are unable to predict the
personality of person. Accuracy of result iss not optimum as
required. [2]
B. Improved working
In this paper we used handwriting image samples of different
individuals which is digitally collected by scanning the
handwritings of different writers. To each of them we told to
write a text document of simple 50-60
60 words in running hand.
The samples were written on a plane paper without any
margin. In this paper ,we have used more number of attributes
such as slant, size, speed, baseline, breaks, margin ,pressure,
upper zone or case(as in I, t, h, S, etc),
), lower zone (as in g, q, y,
z, etc), word spacing, line spacing, page margins, middle zone
or case(as in a, o, c, s, e, etc), arcade, garland, angle, thread,
wavy line (written by authors who are mentally mature and are
skilful), and many others. An automated
mated method is used to
reveal the character of an individual by his/her handwriting
sample using SVM machine learning algorithm. The various
parameters are calculated by simple use of trigonometry and
thresholding techniques. All these attributes are give
given to SVM
to get more accurate and correct result. This gives optimum
accuracy with the use of Kernel function i.e. (RBF).

II. METHODOLOGY
The level of accuracy of handwriting analysis in the result is
totally depending on the knowledge and experience of the
graphologist.
aphologist. Handwriting analyst called graphologist
analyzes. To reveal character of person, the handwriting on a
piece of paper written by the individual is taken and it is
analyzed by graphologist which is very time consuming. [1]
Hence Support Vector Machine
chine is used to reveal character of
person, which is not a time consuming method. SVM has three
main steps: pre-processing,
processing, feature/ attributes extraction, and
classification.
Following figure-11 shows different step to be followed while
revealing the character
acter and behavior of an individual.

Image Handwriting Acquisition

Image Handwriting Pre
Pre-processing

Image Handwriting Segmentation

Feature Extraction

Training and Testing SVM

Result and Discussion
Figure 1. Block Flow Diagram of system
A. Image Handwriting Acquisition
Detailed Image acquisition means to capture the image
digitally of related person whose character we have to reveal.
We have taken different handwriting of different person on
plain paper and asked to write 50-60
60 words on a plane paper.
The image is taken from a Sony Cybershot DSC H55 camera.
The image is stored in JPEG format. The region of interest is
cropped. [1-2]
B. Pre-Processing
Processing of Image Handwriting
As we know pre-processing
processing means sm
smoothing the image and
smoothing means removing the noise i.e. dots and other
parameter from the captured image. Thus we have to apply
image pre-processing
processing to the image for which personality
detection has to be done. [1-2]

Figure.2
C. Segmentation of Image Handwriting
Once the given image of the handwriting sample is
preprocessed segmentation is done. Segmentation means to
break the image in to number of parts. Digitally collected
image handwriting is segmented in to three parts i.e. line
segmentation, word segmentation, letter segmentation.
a. Segmentation of Line
To find baseline features line segmentation is used which
reveal the writer’s emotional stability and dispositions in the
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baseline of writing. [1-2]

Figure 3. Segmentation and feature extraction.
Segmentation of Letter
To In letter segmentation each letter is
segmented from the word to detect the future parameter. Figure
3, shows the letter segmentation whichh is future used to
calculate various slants in letters indicating the openness of
sentiment and consequently of the intelligence. [1
[1-3]
b.

Figure.4
c. Segmentation of Word of Letter
Word in the digitally collected handwriting image is
segmented to calculate different attributes related to the
human character.
D. Feature Detection
Once the given image of the handwriting sample is
preprocessed, eight characteristic traits of handwriting are
determined. Features detection is a reduction of high
dimension data input.
a. Pen Pressure
Mental and physical stress on writer mind can be identified
by the pen pressure. If the pen pressure is more, then he is
showing his mental stress otherwise he talking normal with no
mental stress. To determine the pen pressure some thres
threshold
value must be set (th0). If the pen pressure is more than the
threshold, then he has some mental stress otherwise it is
normal. [1-2]
b. Baseline
The baseline is an imaginary line on which the bottom of
the middle zone letters aligns. In this, line sspacing is also
considered which shows emotional stability. [1]

Figure.5
c. Size of the Letters
Size of the letter is judged by the vertical height. The size
of handwriting is judged by a benchmark of 3mm as normal
writing and full height of 9mm. If we ffound the bold letters,
author wants to notice me. The letters are divided into three
zones: lower case or zone (e.g. g, y), upper case or zone (e.g.,
I, t), middle case or zone (e.g. a, c, e). [1-2-4]
[1

Figure.6
d. Spacing between Letters
It indicates the openness of sentiment and consequently of
the openness of intelligence. [1-2]
e. Margins
The margins are obtained by the space between the
starting point of the sentence and the edge of the paper or the
last point of the sentence and the edge of the paper. [2]
f. Spacing between the words
It gives the same indication as like spacing betwe
between
letters. [1-2]

Figure.7
g. Slant of Words and Letters
The emotional interactions of the author are indicated by
Slant in handwriting. The slant is obtained by joining the
highest and lowest point surrounding a given point in the letter,
and can be determine
etermine by following equation. [1
[1-2-5]
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Figure.8
h. Speed of the writing
It is how fast the writer has written the handwriting
sample. If the writing speed is fast then author is smart an
uncommunicative otherwise he is lazy, clumsy, and dishonest.
[2] Each steps or process explained above, gives some
numerical value, which is -1,
1, 0, or +1 depending on the
threshold and the value obtained. Combining all these
numerical value together in an SVM format and forwarded to
the SVM classifier to classify the result
esult and reveal the author’s
character.

Table-1.
1. Handwritten script attributes and behavioral
explanation.

III. CLASSIFICATION
To reveal the character of human being we are going to use a
classifier named as SVM (support vector machine). As
compare to neural
al network SVM is more accurate and time
efficient. For revealing the character we have to train the
classifier. SVM can be used to classify the data of unknown
data class into the correct data categories. Suppose that we are
given a training data set
{xi, yi}, i = 1, . . . , n
;
xi∈ Rd;
yi∈ Rd
(1)
Where xi is a vector of input variables and yi represents the
corresponding scalar output (target) value. Now based on the
training data, the goal of SVM is to develop a function f(x) that
can predict output based on the training data. The linear SVM
classification function is represented by,
f(x) = ɷ • x + b
Where • denotes the dot product, ɷ is the weight vector, and b
refers to constant (bias). This relates to a separating hyper
plane ɷ • x + b = 0. The hyper plane separating the training
data sample with maximum margin such that closest point

plane is‖‖. [1-5-7]
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individual writer. SVM with use of RBF kkernel function gives
optimum accuracy.
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