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Abstract—Handwriting is actually brain writing. The
subconscious mind comes into play, which reveals
the traits .A systematic approach is proposed
towards understanding the Human behaviors
through handwriting. The feature vector is built by
considering the distance between words, orientation and
alignment of the words right or left. The data set was
developed using 200 samples from people belonging to
different works of life. This system developed is mood
invariant since the samples were collected by different
people at different point of time and unconstrained
hand writing analysis. The handwriting of 100 adults
was submitted for graphological analysis. The
graphologist's answers to questions on the person’s
personality, her description of his character and her
assessment of his inclination towards past ,present and
current were checked by the person’s own answers to
the questionnaire, by the personality descriptions in the
case-sheets, and by the results of the Progressive
Matrices Test . Further SVM classifier was used. The
results were checked and compared with graphologist.
The result as high as 95%were obtained.

Keywords—cursive handwriting ;human behaviour; graphology
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I. INTRODUCTION

To understand this concept, one needs to understand the
difference between a trait and a state. A trait is a relatively
permanent individual characteristic. For example, most of
known people who are outgoing, friendly, confident, or shy
when we describe these people, we use these traits[1] to better
understand their personality; to better understand who they
are. A state, on the other hand, is a temporary change in one’s
personality. Examples of states might be angry, depressed,
fearful, or anxious. We typically use states to describe a
person’s reaction to something. To describe person’s behavior
traits are to be considered.

In order to quantify these traits, handwriting samples are
considered. In the proposed work cursive handwritten samples
were analyzed.  Handwriting is brain writing. Cursive
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handwriting necessitates physical sequential strokes. To form
just one letter massive regions in the brain are activated,
including areas of thinking, language, and temporary
information storage and management [2]. Today, keyboarding
is in, the common core standards and no longer requires
students to learn cursive, and some schools are dropping the
teaching of cursive, dismissing it as an ancient skill
[3]. Scientists are discovering that learning cursive is an
important tool for cognitive development, particularly in
training the brain to learn functional specialization, [4] that is
capacity for optimal efficiency.

Handwriting reveals hundreds of elements of the person's
"personality and character" which includes glimpses into the
subconscious mind, intellect, energy, fears, motivations,
imagination, integrity, aptitudes, etc. There are over 100
individual traits revealed and an unlimited number of
combinations. But, to accommodate all these traits in one paper
is not plausible. Hence, in this work proposed, | dots with
eighteen classes are considered for analysis.

Il. RELATED WORK

Margins [5] in handwriting reflect an individual’s
personality [6]. Margins could either be narrow or wide with
each showing certain personality traits about the writer. Narrow
left margin indicate writer is attached to his past than to his
future. Wide left margin indicates writer leaves behind ones
past and continue moving. A wide right margin indicates writer
may be afraid to take a future step. A narrow right margin
indicates writer may be willing to take a forward step and that
he may not be experiencing uncertainties at that period of his
life. Balanced sizes indicate the writer balanced person when it
comes to risk taking. In addition to margin the other work
carried out was on placing f | dots [7].Since the placing f I dots
reveal different traits. A dot placed exactly on the stem reveals
the person is very keen in his work; he pays attention to minute
details as well. The dots on the left and right indicate he lives
in the past and future respectively. The handwriting of 100
adults was submitted for graphological analysis. The
graphologist's answers to questions on the patient's personality,
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her description of his character and her assessment of his
inclination towards past ,present and current were checked by
the person’s own answers to the questionnaire, by the
personality descriptions in the case-sheets, and by the results of
the Progressive Matrices Test. In this work carried, the
performance was as high as 95%. The feature extraction was
done using Zernike moments [8].

I1l. METHODLOGY
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Fig.1. Architecture design of the proposed system

1) Initially the work begins with the pre-processing of
the given input image and their by performing the
color conversion as RGB to gray scale. Following the
pre-processing feature extraction and SVM training
are performed in the training phase. Having the
trained features in knowledge base the testing works
with segmentation and then performs the feature
detection and SVM classification for the given query
image and finally shows the results.

2) Images are provided the network. Words can be of
any length, complete or incomplete, left or right
inclined. Color conversion of all the images from
RGB color to gray scale is done in preprocessing
step. Following this the shape features of all these
images are extracted and trained using SVM
algorithm. And these feature vectors are stored in
database known as Knowledge base.

3) Testing query image is carried out for the unknown
data set. The distance between words is calculated
finally results are classified as “Left inclined,
complete words”, “Left inclined, incomplete words”,
“Right inclined, complete words.

A. Image Acquisition and Database Creation

Data samples of 500 in number were collected from people
belonging to different works of life both equally from males &
females. In order to make the results time and mood invariant

WWW.Asianssr.oryg

Yotume III, Issue IT

the samples were collected in different days at different points
of time. A4 paper with black ball point pen with a hard surface
was used for writing .Three paragraphs were given to write.
The images were scanned using laser jet scanner with a
resolution of 2528x3507 pixels and 300dpi.

B. Noise Removal & Image Handwriting Pre-Processing

Area based noise removal algorithm is used. OTSUREC [9]
returns a set of thresholds for the input image using the multi-
level otsu algorithm. OTSUREC computes a set T of
thresholds from the input image | employing the multi-level
Otsu algorithm. The multi-level Otsu algorithm consists in
finding the threshold that minimizes the input image intra-
class variance. Then, recursively, the Otsu algorithm is applied
to each image region until total thresholds are found.

C. Shape features

1) Area— Actual number of valid (pixel value=1) pixels
in the region.

2) Perimeter —Perimeter is the distance around the
boundary for region. Function region props will find
the perimeter through calculating distance among
each adjoining pair of pixels around border of the
region. When the image has any discontinuous
regions, region props will give unexpected results.

Form factor — is computed by utilizing Area and

Perimeter. Form factor = 4 x 1t x Area /Perimeter”

4) Major axis length — This will give the length for
major axis of the ellipse which has same normalized
second central moments as the region. The 2-D input
label matrices will only support this property.

5) Minor axis length — This will give the length of the
minor axis of the ellipse which have the same
normalized second central moments as the region.
The 2-D input label matrices will only support this
property.

6) Roundness — is computed using Area and Major axis
length.

7) Roundness =4 x Area/( 1 x Major axis length?)

8) Compactness — is computed as Compactness = 4 x

Area w IMajor axis length

Density — is formulated by utilizing Bounding Box. A

smallest rectangle which contains the region can be

defined as Bounding Box, a 1-by-Q *2 vector, where

Q is the number of image dimensions.

Black pixels each line — Considering each row and

each column of the binary image the number of white

pixels can be computed. And inverting this value
with the width of the image gives us the number of
black pixels present in each line. By efficient
utilization of content-based image features such as

3)

9)

10)
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2. | N9 balanced emotional
. . . complete words
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S.No Personality Trait Identification
3 Close space between indicates a ?ymbOI
“ | the words of cooperation
4 | Large gap through shows an individual
" | words being restful alone
5. | Incomplete words Loses energy at the end
Sustain energy till the
6. | Complete words end of the task
it is a sign of the
7 i dot is an arc that neurotic, untrustworthy
" | opens at the left side personality. He shies
away from the system.

V. RESULTS AND DISCUSSION

Table | shows different styles of handwriting with respect
to alignment spacing between words and their specific trait
associated with it. The work is ongoing for different styles in
which character O can be written and it reveals many
interesting traits. The system developed can be used in
recruitments, so that right person gets the right job.
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