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ABSTRACT: Graphology includes handwriting analysis which is a pseudo-scientific study of handwriting in relation to
human psychology. It also includes signature analysis which describe specific behavioral feature of a person. By
examining the modalities like handwriting, signature, hand geometry or fusion of these modalities can generate a sketch
of writers personality traits, social style and many more. Implementation of pattern recognition system will play an
instrumental role in evaluating these modalities. The investigation revealed that personality identification can be
presented Unimodally with handwriting, signature and hand geometry and Biomodally through Palm lines and fingers,
signature and handwriting etc. It is observed that Image processing and neural network are the computational
techniques which are widely used for such type of research.
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I. INTRODUCTION

In the modern world, human personality recognition is becoming more and more important. As it solves many
important and complex tasks and thus helps in simplification in jobs or in other relevant opportunities.

When we used to describe personality, we focus on how individuals stand out as above or below average in their
mental and behavioral characteristics. In general one can say, personality is a dynamic and organized set of
characteristics possessed by a person that uniquely inferences by a person whereas trait is a distinguishing
characteristic, feature and quality of a person. The personality traits is mirror of people’s distinguishing features of
thoughts, feelings, and behaviors. Neurological brain pattern represents the personality trait of a person which implies
consistency and stability [1].

Scientific psychology has developed a high level vision of personality encompassing traits, sets of stable dispositions
towards action, belief and attitude formation.

A well-known and very influential example of this approach is the Big Five personality traits, which debt its name to
the five traits it takes as constitutive of people’s personality: Extraversion vs. Introversion (sociable vs. reserved);
Emotional stability vs. Neuroticism (calm vs. anxious); Agreeableness vs. Disagreeable (cooperative vs. faultfinding);
Conscientiousness vs. Un- conscientiousness (organized vs. careless); Openness to experience (intellectual vs.
unimaginative) [2].

Personality identification can be reflected by patterns of signature, hand writing, face, speech, hand and palm,
walking giant and sleeping style. This research article focuses on the work done with signature and palm geometry with
respect to behavior prediction.

Il. WORK DONE SO FAR
Automatic recognition of characteristics such as face, voice, finger prints, iris, etc. referred as biometrics. The
recent work has been done in biometrics using the concept of pattern recognition for identification and verification for

authentication purpose. There are enormous systems has been designed and implemented for authentication but there is
a scope for personality prediction and identification system.
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Most of the researcher focused on unimodal pattern and few on bimodal. For instance, in unimodal- signature,
handwriting, face, hand analysis, palmistry and many more is applied. In bimodal, the combination of signature and
handwriting, palm and finger print are considered.

A. Unimodal Traits

The handwriting is used for identifying personality traits, by most of the researcher, among them only few analyzed
the traits using signature.
[3][4] focused on the features such as size, baseline, pen pressure, slant of words and letters, breaks, word spacing,
margins, speed of the writing using support vector machine (SVM) with Radial basis function (RBF) and got 90%
accuracy result. In similar manner [5][6] considered baseline, letter slants, pen pressure, formation of letter such as f, i
and t by using Artificial Neural Network (ANN). [7] used same type of features but calculated the result by using
AHWAS (Automated Handwriting Analysis System) and got more than 80% accuracy rate. Different features such as
base line, pen pressure, slant of letters, spacing in letters and the formation of letter t for handwriting has been
described by [8] using fuzzy logic and got 94% result.
Using Artificial Neural Networks (ANN), the personality of the person can be predicted from the features extracted
from his handwriting using three parameters baseline, size of the letter and slant of the letter has been proposed by [9].
Few researchers focused on forgery or original signature verification of the person’s signature. [10] described a process
of handwritten signature verification with the help of neural network approach which could classify all genuine and
forged signature correctly with accuracy rate of 82.66%. Similarly [11] and [12] considered Off-line Signature
Recognition and Verification System based on image processing, moment invariants, some global properties and neural
networks and demonstrate 100% success rate by identifying correctly all the signatures that it was trained for. [13] got
80% success rate by recognizing all signature patterns correctly for all the signature of training for signature
verification using pixel based approach, here researcher considered the stored image and entered image are matched
and if the matching factor is high or nearer to threshold value then the signature is accepted otherwise rejected.
A novel approach has been introduced by [14] to extract features from handwritten signature and recognition of
handwritten signature which helps in the field of signature verification, signature analysis and signature recognition
using image clustering process based on k-nearest neighbors approach enables to handle clusters of different sizes and
shapes. This method can indeed differentiate forgery with actual ones and got result of 70% cluster acceptance
percentage. [15] implemented multi structural algorithm for the features such as extreme margin, dot structure,
separate, streaks disconnected of the signature for identifying different traits with the accuracy of 100%, 100%, 100%,
87% respectively. And also considered Artificial Neural Network (ANN) using Back-propagation approach for Curve
starts, end streaks, middle streaks, underline, shell of the signature and got 63%, 58%, 75%, 70%,56% accuracy rate
respectively. [16] considered whole signature and extract different traits such as Good, normal, aggressive, emotional
using back propagation neural network, and uses mean square error for recognizing the accuracy.
The science of the hand is based on the shape of the hand and this concept had been illustrated by [17]. They also
focused on medical assessment on the basis of the hand analysis which includes nail, Dermatoglyphic, fingers, hand
lines. And concluded that hand analysis can be used to identify the personality.

B. Bimodal Traits

[18] and [19] considered palm lines and fingers square measure which are helpful for identifying the characteristics
of a person and to predict his future. These papers focused on Automatic Medical Palm System (AMPS) as an
application of digital image processing and analysis technique. AMPS allow users to diagnose the various diseases in
human body by considering image of users palm as input. Paper, prediction is made on several symbols for 100 palm
images. Among 100 images, 94 images predicted correctly, thus got accuracy rate of 94%.
[20] emphasized that palmistry can be applied in order to recognize human nature, behaviors, one’s personality, health,
emotions and some of the special situations of the person. Researcher considered the hand prints of famous Adolf
Hitler and obtained results on the basis of Chirognomical Observations, Chiromantical Observations, Dermatoglyphic
Observation, Gesture Observation and Other Observation which actually focused on Signature and handwriting.
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1. ASSESSMENT OF PERSONALITY WITH HANDWRITING, SIGNATURE AND HAND GEOMETRY

A. Handwriting:

Handwriting is a skill that differs from person to person. It helps in understanding personality character through the
various strokes and patterns revealed through handwriting. Many aspects belongs to handwriting can serve as
scheme to predict personality traits such as baseline, size of letters, loop formation in letters, connecting strokes,
space in between letters, lines and words, start strokes, end strokes, word-slant and speed of handwriting, width of
margin and many more[21].

Some letters which describes different personality traits and are shown in Table 1 below [22]:

Table 1. Personality Traits related with Handwriting

Sr. Formation of Letters Personality Explanation
No. Traits
. Aggressiveness Shown by hard right upstrokes t_hat replace a lower Ipop. '_I'he
1. Y Y } aggressive person pushes forward into the future asserting himself

physically.

L Revealed by the dots on the i and j being placed close to the stem.
2. /0!" L /6{/ J Attentive to details The closer the QOt is to the_ stem, 'ghe more attention the writer pays
to details. This trait contributes to a good memory.

Down slanted humps toward the right on m’s and n’s. This person
has the ability to say things in a way that other people want to hear.
_— . Down slanted t-bar, to the right, with a blunt ending. The dominant
4. A ? + Z‘ /\X Dominant person tends to be in control and likes it. He takes charge, making
people follow directions without angering them.
Shown in the letter o that has no inner loops and is relatively wide.
"N This person will be honest and blunt when asked her opinion. If the
5. U‘ Z/ O & rr Frankness 0 is open, then she will volunteer her frank opinion without being
asked.
, . Shown when the lower loops of y’s, g’s, and sometimes j’s are
retraced completely. The anti-social person does not trust anyone
6. 7 7 / ? 7 / Lack of trustifear | rarely lets people get close enough to really know him. He fears
getting hurt emotionally.
g e Strokes that double back over the letter and end toward the right.
A o )f’ YA T Persistence Usually located in the t and f. This person has the quality of not
giving up when confronted with temporary setbacks.
A t-bar that is curved in a concave shape. The stronger the curve,
8. T 2 2 A Self Control the more self-control is being implemented. An umbrella shape
signifies the person is obsessively controlling an action.
Long, narrow loops usually in the y or g. The narrow loop reveals
Socially Selective | some trust, but they are very selective of whom they allow in their
inner circle of friends.
Shown by a down-turned y or g that doesn’t cross the baseline. The
g 5\ ;( j) closer it comes to the baseline, the closer the person will come to
10. Fear of success -
success, then turn away. This person gets very close to success, then
fails.

3. //},1 //41, M N Diplomacy

o, | 4tit 1]

B. Signature Analysis

In Graphology theory, graphologists used to identify the traits, attitudes, qualities, sentiments or postures that can be
seen through handwriting and also it includes writing in the form of signatures too. These are used for recognizing the
personality of the writer which may include emotional outlay, fears, honesty, defenses and much other individual
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personality attributes. Graphology contains two major approaches, one is graphical analysis of the structure type of
writing and the second is analysis of the type of symbol or letter. The signature analysis includes the first [23].
Signature consists of minimum set of letters which gives maximum information about a person. It also shows the flow
and consistency of our thoughts. Signature reflects individual nature. This is unique to every individual as this is
indication of personality characteristic represented by neurological patterns in the brain which represents the mental
status, public character, self-possession, insensitivity, inflections, diversity and imagination of the person [24].
Signature actually gives idea of how one behaves in public, how one picture around people. It is said that while
lettering a sentence, we leave on the pages our information and belief. But whenever we sign, we represent our name,
our self, and our public character on the page. By matching one’s signature with the rest of writing, we can notify
whether one is the same in community as well as in personal life [25].

The use of signatures is usually used to identify certain personality with formation of dots on the letter i and j, streaks,
shapes or shell, thickness, orientation, letter spacing and ascending or descending bottom line has described by [26] and
[27]. The handwriting and signature trait goes hand in hand for identifying human personality. Table 2 presents
different types of signature with related personality traits:

Table2. Personality Traits with Signature

Sr.No Sample Type of Signature Personality
S . . Optimism has Ambition. Most mental energy in regard to his/her
L < “/ Ascending Signature public self-image. Feels good about his/her public character.
ﬁg . . Depression, pessimistic, fatigued, disappointment, negative
2. [7‘2,7 Descending Signature feelings associative with public image
3 Sinale underscore Have unique ideas and thinking, need support to make decisions,
' \SodrAhe 9 and have reliability in the lead.
4 / Double Underscored Healthy self-confidence, Reaffirmation. The more underscores the
: L /k = Signature more the person is lacking in self public worth.
. /
ARY . Defensiveness, insecurity with the public self image. Egotistical
N e ) y ne p ge. Eg
5. /,A Over scored Signature type of signature.
ﬂ /// . ,/77’ Such kind of person says in a shrill voice that also implies that
6. ' A period after Signature | “the final word has been said and there is no more” means, the end
or word stops here.
7. A~ : _/>, Z Creative Signature Creative, smart and active, dramatically express him / herself.
. . Wants to hide or shelter from society, protective behavior, not able
8 ‘ Encircled Signature to utilize entrepreneurship.
—
9 &P Streaks Disconnected Don’t want to take any risks, often discouraged and hesitated to
' /@\\ / take decisions.

C. Hand Geometry

Chiromancy is another name of Palmistry and is defined as a study of the characteristics of the hands, including lines,
markings, skin tone and fingernails in order to tell the truths and myths about the past, present and future. These
characteristics can be able to diagnose latent health problems, expose character traits and guide future actions [28].
Palm gives us a step by step movement for the individual’s life from birth to death. Palm has unique characteristics
such as the shape, the color, the texture, the size and the eminent of the knuckles, plays an important role in personality
identification [29].

The Fig.1 below describes the information about finger. The fingers are like antennas. They both send and receive
information by feel and touch. They also point and gesture to signal information to others.
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Mercury Set Point

Fig. 1. Finger and Finger Set

The point where the finger meets the palm is called the set point. Locating the set point is somewhat arbitrary because
the set point may or may not fall exactly on an actual crease line on the skin. Jupiter and Apollo set points usually are at
the same level, and are set slightly lower than Saturn’s set point. Mercury’s set point is slightly below the Apollo and
Jupiter set points [30]. Each finger’s length shows some characteristics of a person as described in Table 3 below:

Table 3. Finger length and related Characteristics

Name of the Length
Finger Long In Excess Short Crooked
. Love of power . - P
The finger of ' . Non-aggressive, Dislike of Lack of principle in rule
Jupiter Command over people, Tyrannical responsibility and ambition
Extreme egotism
The finger of Prudence, Love of . - Frivolity (Especially if . .
Saturn solitude Morbid desires pointed) Morbid Sensitiveness
The finger of Love and worship of Desire of speculation, Dislike to publicity, Less Lack of principle in their
Sun Art, Desire for celebrity | craving for notoriety love of art desire for notoriety
Extreme diplomacy, A - -
The finger of 21‘:)?22'5% %V\gée%?:{f; iOrT desire to cover actions ﬁ:;;\év|lonvgr§:2r?f IIE(:Z?IS)} Lack of expression, Easily
Mercury speech by decepté\tlg language failed in plans influenced by people

The hand, according to palm reading is made of different temperaments or elements that rule the happenings of a
person’s life. The hands are a reflection of the mind. By the time the child is born, it brings a map of the life in its
hands. This map is a recording of the life till death. Hand reading is divided into two separate branches that make up
the whole study

1. Chirognomy — This deals with size and shape of palm

2. Chiromancy — This deals with lines on palm

Basically hand is divided in to four types major types, sometimes corresponding to the classical elements or
temperaments. Variations may abound. Generally we consider four types:

a. Earth hands are wide/broad:

They have ruddy and coarse skin. The length of the wrist to the end of the fingers is usually equal to the length of the
fingers.

b. Air hands are Square:

They have long fingers. They also tend to have knuckles that protrude and have low set thumbs. They usually have dry
skin.

c. Water hands are Oval:

They have short and stout alms. They have sometimes oval shaped hands. They have likewise different traits as well.
They have traits like cool nature and a relaxed attitude.
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d. Fire hands are rectangular:
They have short fingers. They have flushed hands. Their length from the wrist to the end of the palm is usually smaller
than the length of the fingers. They have the traits like ambition, creativity, short temper and energy.

Each human hand consists of Mounts namely, Venus mount is under Thumb, Jupiter mount is under Index Finger,
Saturn mount is under Middle Finger, Sun mount is under Ring Finger, Mercury mount is under Little Finger, Moon
mount walk along the outside of palm. Hand also has six chief lines and fourteen main lines like Life line, Head Line,
Heart Line, Fate Line [31]. The number and quality of lines, the mounts in the palm can also be included in the hand
shape analysis for predicting human behavior.

IV. COMPUTATIONAL TECHNIQUES

Various computational techniques have been implemented to predict the personality based on signature and
hand geometry.
A. Atrtificial Neural Network

The central nervous system of human brain theme has been utilized in Artificial Neural Network (ANN) sometimes
called as biological neural networks. The nervous systems are capable of machine learning as well as pattern
recognition. The system of interconnected neurons is one of the main aspects of the ANN.

Acrtificial Neural Network can be created by using different algorithms, among them Back Propagation Neural
Network, Feed forward Neural Network and Multilayer Perceptron Neural Network are commonly used.

Most of the researcher chosen Back Propagation Neural Network because it is probably the easiest to implement as
it uses more than one input layers. It consists of three layers input, intermediate hidden, target output layer. Each layer
is fully connected to each other i.e. input layer to hidden layer and hidden layer to output layer. The connection weights
and thresholds of a network are initialized randomly. The MSE is the difference between target output value and actual
value. When the MSE achieves the goal that has been set by user, the connection weights and thresholds are
determined, the iteration is continue until the value of error reaches to its MSE value and the training process of the
network completes. To minimize the mean square error (MSE), the connection weights and threshold value of the
network are adjusted by considering training sample values.

[8] and [33] considers scanned images of signature and applied Back Propagation Neural Network (BPNN) for
training. The calculated MSE value in between 0 to 1 for training and testing of samples are used for prediction of
personality.

B. Image Processing

Image Processing is the learning of the algorithm that considers an image as input and returns an image as an output.
It includes image display, image printing, image editing and manipulation, image enhancement, image compression,
edge detection and feature detection. In real time applications this technique is used in Biology, Astronomy, Medicine,
Security, Satellite Imagery, Personal photos and many more. Image Processing includes some feature such as noise
removal, contrast adjustment, detection of an edge, detection of the region, compression of an image, segmentation of
the image, and restoration can be done by using mathematical concepts. This includes probability and statistics,
differential equations and differential geometry, harmonic analysis (Fourier Transform, Hough Transform, wavelet
etc.).

Using Image Processing and Analysis (IPAA) techniques, [18] and [34] developed a system to overcome the
limitations of palm reader. Image processing is able to detect the line and curve by using Hough Transform algorithm.
Because this easily extracts outlines of hand and lines on palm from the hand print with the help of Canny-Edge
Algorithm. They match input palm image pattern with the palm image templates those are present in the database and
taking difference between both the images pixel by pixel. The result is in the form of match that can be categorized
less, more and exact match. The pattern matching has been done for finding the boundaries of palm. The ratio of palm
width- palm length has calculated for positive and negative characteristics, and the finger length to predict various
types of personality of a person those are ruled by planets.
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V. CONCLUSION

There are various handwriting and signature styles which describes various personality traits of an individual. In similar
manner, the Hand Geometry also reveals some important aspects of personality. This investigation revealed that there is
a wide scope for research in the area of bimodal personality prediction and identification.
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