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Abstract— In the contemporary study a method has been suggested for the behavioral prediction of a person through automated script 
analysis. The current work classifies the psychological individuality in the writing namely size, slant and pressure, baseline, number of 
breaks, margins, speed of writing and spacing between the words. The script is analyzed through Image Processing in MATLAB. The 
behavioral pattern of the person is predicted from the above individuality of the script. The developed system identifies handwritten script 
strictly which may not be attainable by a graphologist. It is real time system and involves less image preprocessing. The proposed system 
is calibrated with manual analysis. The results obtained through the system are in good concord to more than 80 percent of the cases with 
ideal manual analysis. 

Index Terms— Script analysis, MATLAB, image processing, handwritten script, Personality attributes, predict behavioral, graphology. 
 

——————————      —————————— 

1 INTRODUCTION                                                                     
andwritten script is habitually referred to as indication 
of personality attribute represented by neurological pat-
terns in the brain. In other words our brain or subliminal 

mind actually forms the characters as an outcome of habit. 
Script analysis also known as graphology, which is a pseudo-
scientific study of script next to human psychology. Graphol-
ogy can be used for identifying, evaluating and understanding 
personality of a person through the strokes and patterns re-
vealed by script. The main applications of Graphology include 
behavior analysis, forensic evidence and disease analysis. 
Script reveals the exact personality including emotional status, 
fears, honesty, defenses and much other individual personali-
ty attribute [2]. The authenticity of a person’s signature or 
script in the suicide note is frequently subjected to forensic 
document examination during investigation in order to verify 
authorship. [1-3]. 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 [6-
5].  

Person’s script analysis made by a computer is fast, accu-
rate and indentifies the script superior than visual inspection. 
Moreover computer assisted script analysis is automated, effi-
cient and devoid of human errors. Behavioral prediction by 
script analysis with the help of a computer has been studied 
earlier by various researchers [7-10].  

Proposed methods in literature involve the prelude process 
of text extraction from the sample and then application of var-
ious method / techniques to determine the characteristic 
traits. Polygonalization method is one such technique which 
involves a closed polygon produced around a line in the 
scanned image of the script text. The slope of the alphabet/ 
text is found via the coordinates of the polygon. Generalized 
Hough Transform is a second method used to detect any ran-
dom shape in an image by creating a table for storing all the 
edge pixels of the target shape. Template matching with cer-
tain predefined templates is also used as a method for behav-
ioral analysis [2]. Segmentation method splitting up of the 
script sample into individual letters is one more work availa-

ble in literature [18]. Discussed methods are not very simple to 
automate and therefore require exists for a simple method 
which could be automated effortlessly.  
The existing work focuses on development of an automated 
method for determining the characteristic individuality of a 
person through Image Processing called Automated Script/ 
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 script and identifies eight features in the script parallely. 
The features identified are: size of the letters, baseline, pres-
sure of writing, slant of the script, number of breaks, spacing 
between the words, margins and speed of the writing in the 
sample. The system is designed to straight indicate the behav-
ior of the person from the above mentioned features. The sys-
tem can be used in various applications such as detection of 
diseases like Parkinson’s disease or Alzheimer's disease, lie 
detection and forensic document examination. 

2 METHEDOLOGY 
The block flow diagram of the proposed method is shown in 
Figure-1. It has mainly three steps specifically image prepro-
cessing, feature extraction and prediction.  
The persons written script image is taken from a Sony cyber-
shot DSC H55 camera. The image is stored in JPEG format. 
The region of interest is cropped and the image is the input to 
AHWAS. The region of interest is seperated from the overall 
handwriting sample after applying an adequate RGB (Red, 
Green Blue) threshold. The characteristic attributes are quanti-
fied by comparing them with extremities.  
The cropped image from the handwritten script sample is 
shown in Figure-2. As blue ball point pen is used for all sam-
ples, the threshold for blue is diverse slightly for each sample. 
The image is subjected to a threshold to highlight the ink im-
age from the background. 
 

H 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 5, Issue 10, October-2014                                                                                                    1158 
ISSN 2229-5518   

IJSER © 2014 
http://www.ijser.org  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.   Block Flow diagram of the proposed system. 
 
 
 

 
Figure 2.   Cropped image from the writing sample. 

3 FEATURE DETECTION  
Once the certain image of the script sample is preprocessed, 
eight characteristic attributes of handwritten script are deter-
mined. Features detection is nothing but a reduction of high 
dimension data input. 

3.1. Size of the Letters 
Size of the letter is judged by the vertical height. The size of 
handwritten script is judged by a benchmark of 3mm as nor-
mal writing and full height of 9mm. If we found the bold let-
ters, author wants to notice me. The letters in a script are di-
vided 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). 

3.2. Baseline 
The emotional steadiness and disposition of writer is judged 
by the baseline in the handwritten script as in Figure 3. To 
calculate this equation (1) is used. In this, line spacing is also 

considered, which shows that the writer wishes to stand back 
and take a large view of the life. 

 

Figure 3.   The size and the baseline of the writing. 

3.3. Pressure of the writing 
Usually it is understood that the pressure of the script in the 
image can be determined by the width of the stroke, this is in 
line with what graphologists would do when analyzing the 
script, especially when written from a fountain pen. As ex-
plained in the algorithm for size of the writing, a line (green) 
which cuts across the word is obtained. The amount of black 
pixels at each intersection with the letters is calculated and 
divided by the amount of intersections to give the pressure of 
the writing; this is shown in Figure-4. 

 
 

Figure 2.   Pressure determination of the writing. 

3.4. Slant of the writing 
The slant is typically obtained for letters like t, h, d and l 
which have upper zones. The slant is obtained by joining the 
highest and lowest point surrounding a given point in the let-
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ter, and determining the slant of the line using Equation 1.  

 
The group of black pixels at the top and bottom of each word 
is plotted to get the curve of word. The highest and lowest 
black pixel of near every point along the x axis is obtained and 
connected as shown by the black line in Figure-5. The slope of 
the line is obtained as a group and this gives the slant at every 
point in the word. The slope is classified into six subdivisions 
with angles varying from less than 90o to 180o.  
The mean of the slopes gives the average slope of the word in 
a script and the distribution of the slopes in the above sectors 
gives the erratic movements if any in the writing. 

 
Figure 5. Method adopted to determine slant of the writing. 

 
3.5. Breaks in the writing 
Breaks represent the connectivity within a word in the script. 
It is signified by blob analysis. The amount of breaks in the 
sentence is identifies by assessing the amount of blobs, which 
are white patches obtained in the sample. The total amount of 
blobs excluding the amount of words gives the amount of 
breaks in the sentence. 

 
 

Figure 6. Breaks in the sentence. 
 

3.6 Spacing between the words  
This feature in a sample of handwritten script is obtained by 
the amount of pixels between the end of the one word and the 
start of the next word. 
 

 
 

Table-1. Handwritten script attributes and behavioral explanation. 
 

3.7 Margins  
The amount of space the writer leaves before the start of the 
writing from the edge of the paper or the amount of space left 
between the end of the last word and edge of the paper is 
nothing but the margin. The margins are obtained by the 
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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. 
 
3.8 Speed of the writing  
How fast the writer has written the script sample is the speed 
of writin. To efficiently asses speed of the writing we use two 
algorithms one for measuring the ink density and the behavior 
of stroke length at the last 20 pixels. The ink density is ob-
tained by assessing the amount of black pixels inside a box 
formed by the average upper and lower baselines of the word. 
This tells how densely packed the letters in the written word 
are the handwritten script attribute and their equivalent be-
havioral justification are shown in Table-1. The category for 
each attribute is explained based on information from [17-20]. 
It can be seen that for each of the eight attribute determined 
namely size, slant and pressure, baseline, number of breaks, 
margins, speed of writing and spacing between the words 
there are variations which are determined by Automated 
Script/ Handwriting Analysis System to effectively asses the 
characteristic behavior of the person. 

4 TESTING  
The Handwritten script samples were taken from 50 people 

of different ages between 20 to 40, belonging to both genders. 
The groups of writers selected were all right handed and were 
physically and mentally sound. These people were asked to 
write a given text of approximately 100 words which included 
almost all the English alphabets, which would ensure better 
analysis. The sample of the handwritten script obtained is 
shown in Figure-7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure-7. Handwritten script sample obtained. 
 
The handwritten script samples obtained are analyzed 

manually by a script analyst and the inferences are made. For 
the manual script analysis size and slant gauges are used.  

The testing is done in two steps namely calibration and ex-
perimental verification. Attributes/ features are extracted 
from the script as explained in the previous section.  
The initial 50 percent of the handwritten script samples ana-
lyzed are used for the calibration of the developed algorithm. 

For the purpose of calibration of pressure, people were asked 
to write with the identical blue ball point pen on an A4 size 
sheet of paper. 
The image of the script samples are photographed and stored 
in digital form. The very first step involved in calibration of 
the images to extract the maximum about of the handwritten 
script, is to use a RGB (red green blue) filter to have a clear 
image of the script. The A4 size paper is 8.27 inches in width 
and is used for size calibration. This was done via finding the 
edges of the paper and feeding the input to the program/ 
code. 
Letters Size is classified as small, medium and large based on 
the standard script intervals of less than 1/16” (1.5875x10-3 m), 
between 1/16” - 3/16”(4.7625 x 10-3 m) and larger than 3/16” 

respectively.  
The slope of the line connecting the word is decided by base-
line. A negative slope represents decreasing baseline and a 
positive slope represents increasing baseline. A slope around 
zero represents a straight line.  
Pressure intended for the handwritten script is calibrated by 
reducing the width of every stroke to millimeters. They are 
classified by setting pressure sample intervals as thresholds.  
Slant intended for the sentence is classified into FA, AB, BC, 
CD, DE, E+ as per 90o, 112o, 125o, 135o and 150o as the limits for 
each of the intervals respectively .The style of the slant in these 
intervals is taken as the slant for the handwriting. 
The amount breaks in the sentence is identified by blob analy-
sis; it is as explained in the previous section, so a limit of 5 
breaks per word is taken as peculiarity between connected 
and disconnected script.  
The spacing between words is regulated by the average width 
of the word. The spacing is classified as small if the spacing is 
less than the average width of the word, medium if it is in be-
tween average width and doubles the width of the word and 
wide if it’s greater than double the width of word.  
The left and the right margins are regulated by comparing it 
with a standard reference [16]. The speed of the writing is reg-
ulated by having a threshold value of 20% for the ink density 
and decreasing stroke width at the end of the word. 

3 RESULTS AND DISCUSSIONS 
The code/ program are executed for all the samples of the 
handwritten script when the calibration was finished and the 
outcomes are tabulated for evaluation with manual analysis. A 
sample set of results obtained through Automated Script/ 
Handwriting Analysis System for the handwritten script sam-
ple shown in Figure-6 are compiled in Table-2. It is examine 
that the features determined by the system are compared 
against a reference, which represent the criteria to classify var-
ious writing styles, which are preferred as explained in the 
previous section and the attributes category determined ap-
propriately.  
The calibrated algorithm is then used to analyze the remaining 
50 percent of the handwritten script samples. The percentage 
correct detection graph of the characteristic attributes obtained 
is shown in Figure-8. It can be viewed that the efficiencies of 
all the attributes acquired are above 80 percent. 

 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 5, Issue 10, October-2014                                                                                                    1161 
ISSN 2229-5518   

IJSER © 2014 
http://www.ijser.org  

Handwritten 
script attrib-

utes 

Features 
determined 
by AHWAS 

Reference Attribute 
category 

Size 2.368mm 1/16”-3/16” Medium 
Baseline 4.690 >00 Upward 
Pressure 0.0225mm >0.025mm Light 
Slant 1180 1120-1250 BC 
Breaks 33 >5 Discennected 
Word  
spacing 0.224 >twice width 

of word Wide 

Speed 0.3078 >20% Fast 
 

Table-2. Results of AHWAS and manual analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure-8. Percentage correct detection of the characteristic attributes. 

6 CONCLUSIONS 
A fresh method is proposed for the automated behavioral 
analysis using Automated Script/ Handwriting Analysis Sys-
tem. Eight characteristic features of the handwritten script are 
obtained to assess the personality of the writer. Behavioral 
analysis using proposed methods/ algorithms is compared 
with manual analysis. The result compares well with more 
than 80 % of the cases.  
The proposed automatic method is real time and can be ex-
tended to be used for different applications of handwritten 
script such as document authenticity and lie detection as the 
writer or the forger can never completely reproduce all the 
original attributes. Furthermore it could be applied in detec-
tion of viruses such as Parkinson’s virus and cancer through 
the deviation in features obtained over a period of time. 
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