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CHAPTER-1 

INTRODUCTION 

 

 

HANDWRITING: 

 
Handwriting is the way of writing of an individual which is done with a writing 

instrument, such as a pen or pencil, in the hand. Handwriting includes both printing and cursive 

styles and is separate from formal calligraphy or typeface. Because each person’s handwriting 

is unique and different, it can be used to verify a document writer. 

Each person has their own unique style of handwriting, whether it is everyday 

handwriting or their personal signature. Even identical twins who share appearance and 

genetics do not have the same handwriting. The place where one grows up and the first 

language one learns melt together with the different distribution of force and ways of shaping 

words to create a unique style of handwriting for each person. 

Uniqueness: 

 
Handwriting is unique as such as fingerprint of an individual that is each person will 

have their own uniqueness in their handwriting. A person will not have similar handwriting of 

another which will differ in any of the characteristics features of handwriting. 

Characteristics of handwriting include: 

 
 Specific shape of letters, e.g. their roundness or sharpness

 Regular or irregular spacing between letters

 The slope of the letters

 The rhythmic repetition of the elements

 The pressure to the paper

 The average size of letters

 The thickness of letters

https://en.wikipedia.org/wiki/Pen
https://en.wikipedia.org/wiki/Hand
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GRAPHOLOGY 

 
Graphology is the analysis of the physical characteristics and patterns of handwriting claiming 

to be able to identify the writer, indicating the psychological state at the time of writing, or 

evaluating personality characteristics. It is generally considered a pseudoscience. The term is 

sometimes incorrectly used to refer to forensic document examination, due to the fact that 

aspects of the latter dealing with the examination of handwritten documents are occasionally 

referred to as graphanalysis. 

 

HANDWRITING ANALYSIS 

It is a projective technique like body language which can profile human behaviour in 

the areas of social skills, thinking styles, work habits, and possible ways of dealing with stress. 

It is a system of studying the frozen graphic structures which have been generated in 

the brain and placed on paper in the form of handwriting. 

It is a method to view the emotional development of an individual relative to maturity 

and consistent actions. 

Handwriting analysis is a standard forensics practice to assess the identity of a person 

from written documents. Forensic document examiners consider different features related to 

the motion and pressure of the hand, as well as the shape of the different characters and the 

spatial relationship among them. While examiners rely on standard protocols, documents are 

generally processed manually. This requires a significant amount of time and may lead to a 

subjective analysis which is difficult to replicate 

The science of handwriting analysis is based on the premise that no two individuals can 

produce exactly the same writing and that an individual cannot exactly reproduce his own 

handwriting, otherwise known as variation. Variations are natural deviations that occur in a 

person’s handwriting. 

HISTORY 

 
Handwriting analysis is incredibly important in identifying forgeries. Checks and other 

important documents that requires handwriting are mostly been forged, but forensic 

handwriting analyst can judge their authenticity and therefore prevent criminals from getting 

away with their misdeed. 

https://en.wikipedia.org/wiki/Handwriting
https://en.wikipedia.org/wiki/Pseudoscience
https://en.wikipedia.org/wiki/Questioned_document_examination
https://en.wikipedia.org/wiki/Graphanalysis
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Handwriting analysis, sometimes called graphology was first proposed in 19th and 20th 

century by Abbe Jean Michon, Alfred Binet and Milton Bunker. However, graphology has 

more to do with the relation of handwriting styles to psychology and personality of the writer 

than actual forensic examination. 

Forensic handwriting analysis wasn’t actually used or introduced in criminal 

investigations until the beginning of the 20th century. Most notably, the kidnapping of Charles 

Linbergh’s baby in the 1930’s marked the beginning of handwriting analysis in forensic 

investigations. 

 

 
SIGNIFICANCE OF HANDWRITING ANALYSIS IN FORENSIC SCIENCE: 

 
 The graphological studies plays a very important role in the forensic science for dealing 

with the cases related with psychiatric activity of any criminal or the cases related with 

any suicide notes, anonymous letter etc. 

 Graphology in forensic is the study of handwriting especially that found in ransom notes, 

poison pen letters or blackmail demands. 

 The identification of a criminal on basis of its personality which are also helpful in finding 

the modus operandi of any serial killer or an insane criminal. 

 Handwriting analysis falls into the questioned documents section of forensic science. 

These documents are examined by expert questioned documents examiners or QDEs. 

 QDEs look for forgeries and alterations and make comparisons if there is an original 

sample of handwriting available. 

 Handwriting analysts say that people could have a few writing characteristics that are the 

same but the likelihood of having any more than that is impossible. The similarity in 

handwriting would be due to the style characteristics that we were taught when we were 

learning handwriting in school out of a book. Thus, handwriting is as unique as a 

fingerprint. 

 Handwriting analysis is looking for small differences between the writing of a sample 

where the writer is known and a writing sample where the writer is unknown. Instead of 

beginning to look for similarities in the handwriting a QDE begins to search for differences 

since it’s the differences that determine if the document is a forgery. A QDE is looking at 

three things: letter form, line form and formatting. 
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• Letter form– This includes curves, slants, the proportional size of letters (relationship 

between size of short and tall letters and between the height and width of a single letter), 

the slope of writing and the use and appearance of connecting lines (links) between 

letters. A person may form a letter differently depending on where the letter falls in a 

word – beginning, middle or end. So, an analyst will try to find examples of each letter 

in each placement. 

• Line form– This includes how smooth and dark the lines are, which indicates how 

much pressure the writer applies while writing and the speed of the writing. 

• Formatting– This includes the spacing between letters, the spacing between words, the 

placement of words on a line and the margins a writer leaves empty on a page. It also 

considers spacing between lines. 

Content, such as grammar, spelling, phrasing and punctuation should also be looked at. A 

problem that arises during handwriting analysis is simulation, which is the attempt to disguise 

one’s handwriting or the attempt to copy another’s. Simulation is a huge problem because it 

can make it much harder to make determination about a questioned document or it can make it 

impossible. It can be possible to determine simulation though. The following factors are to be 

looked at: 

 Shaky lines 

 Dark and thick starts and finishes for words 

 A lot of pen lifts 

All these factors are present when someone is forming letters slowly and carefully instead of 

naturally which is done quickly and without a second thought. Simulation is only one factor 

that could lead to a handwriting analysis being inaccurate. Some other factors include drugs, 

exhaustion and illness. Other factors are made by human error, like comparing uppercase and 

lowercase letters or by not having good exemplar (sample from the suspect). 
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CHAPTER-2 

LITERATURE REVIEW 

 

Amira E Youssef, Ahmed S Ibrahim, A Lynn Abbott 2013. 

 
This paper is concerned with off-line handwriting analysis for the purpose of identification of 

the writer's gender. Such identification is a useful tool in forensic handwriting analysis. 

Previous studies have indicated that handwriting by males and females tend to exhibit 

distinctive characteristics, even across different languages and cultures. We have investigated 

the hypothesis of language independence by applying machine-learning techniques to 

handwriting samples in two languages. The two languages, Arabic and English, are 

representative of other languages that use the same character sets. In particular, Arabic uses the 

same characters as Urdu and Persian, while English is based on the same character set as 

French, Spanish, Italian, and other Latin languages. Using a database in which 282 individuals 

provided handwriting samples in both Arabic and English along with gender information, 

several classifiers were implemented and compared. Each classifier utilized support vector 

machines (SVM) to identify the gender of the writer. For classifiers that were trained separately 

for the two languages, an accuracy of 68.6% was observed for Arabic, while an accuracy of 

85.7% was observed for English. When trained using handwriting samples for both languages, 

an accuracy of 74.3% was observed. These results indicate that language-independent analysis 

can eventually be employed in forensic analysis. 

 

 
Daxa J Shah, MS Dahiya 2014. 

 
The study was based on class characteristics of Gujarati, and Malayalam linguistics groups in 

English handwriting. Investigation was carried out to identify the class characteristics of 

handwriting of the people from Gujarat and Kerala. The specimen samples of English 

handwriting were taken from the those who have studied their schooling in local language. The 

English handwriting samples of around thousand subjects were collected and their class 

characteristics such as writing movement, formation of letter, letter designs, pen-lifts, letter 

size, artistic ability, letter spacing and embellishments has been systematically examined to 
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study the impact of the regional language's script over English. In total, eleven features were 

identified that occurred in English of handwriting samples and therefore considered class 

characteristics. The results revealed that class characteristics frequently stem from the given 

writing system due to their local scripts. which plays a vital role in identification of the writer's 

geographical region of origin. 

 

 
Jim Cummins 1991. 

 
The study was focused on interdependence of first and second language proficiency in bilingual 

children. When children begin the acquisition of a second language (L2), whether in the home 

or at school, their cognitive resources clearly play a central role in the rapidity and ultimate 

success with which that language is acquired. Other individual factors, such as motivation, and 

contextual factors that determine amount and type of exposure to the second language, are also 

central to the acquisition process and in most situations are likely to interact with cognitive 

factors. I argue in this chapter that the process of second-language acquisition can be clarified 

by distinguishing between two dimensions of proficiency that relate in specific ways to 

determinants of the acquisition process, namely, attribute-based and input-based aspects of 

proficiency 

James W Pennebaker, Laura A King 1999. 

 
Studies examined the reliability, factor structure, and validity of written language using a word- 

based, computerized text analysis program. Daily diaries from 15 substance abuse inpatients, 

daily writing assignments from 35 students, and journal abstracts from 40 social psychologists 

demonstrated good internal consistency for over 36 language dimensions. Analyses of the best 

15 language dimensions from essays by 838 students yielded 4 factors that replicated across 

written samples from another 381 students. Finally, linguistic profiles from writing samples 

were compared with Thematic Apperception Test coding, self-reports, and behavioural 

measures from 79 students and with self-reports of a 5-factor measure and health markers from 

more than 1,200 students. Despite modest effect sizes, the data suggest that linguistic style is 

an independent and meaningful way of exploring personality. 

Murat Topaloglu, seher Ekmekci 2017. 

 
This study was based on gender detection and identifying one's handwriting with handwriting 

analysis. In terms of demographic properties, many statistical and mathematical analyses 
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investigate similar and different variables. Especially, differences regarding gender have 

become subject to research. Therefore, detecting gender through handwriting can give pace to 

research in other disciplines. Moreover, the research can be useful in any field where gender 

detection is needed. This study fulfils two objectives. The first one is to find out whether a 

writer can identify his/her own handwriting. The second objective is to detect the gender of a 

writer of a text with the help of graphology and computer sciences. The impact of the study is 

reflected in the fact that findings can be used in fields where gender detection is needed, and 

that the detection is done with the help of expert and intelligent systems. At the end of the 

study, gender detection was performed for the individuals by making use of 133 attributes. 

Then, a decision tree and lists of rules were created with some algorithms. The purpose was to 

detect the gender of the person by making a character analysis of the handwriting with the help 

of decision tree formation methods in data mining. The analysis showed that it is possible to 

detect the gender of a person with the use of the specified attributes. The study reached a 

success level of 93.75% with ID3 algorithm. 

Kinjal Chaudhari, Ankit Thakkar 2019. 

 
Personality is a combination of various characteristics and qualities of an individual. It may be 

affected by the growth and evolution of one’s values, attributes, relationships with the 

community, personal memories of life events, habits, and skills. Behaviours and decisions of 

an individual are largely directed by his/her personality. Identification of such a personality 

trait can be performed based on an individual’s handwriting features. Handwriting may be 

unique for each person and a person’s nature, behaviour, and certain psychological aspects can 

be inferred based on it. It is introduced as the field of graphology, also called graphoanalysis, 

to analyse personality based on handwriting. According to graphology, there is a vast range of 

features of handwriting strokes which carry psychological characteristics of the writer. In this 

survey, we present links between handwriting and personality psychology and examine 

different mechanisms for features extraction to predict a writer’s personality. Psychologically 

supported handwriting features help to understand personality traits. The paper relates these 

features and encourages the use of computer-based graphology for personality prediction. It 

also discusses applications of graphology in various fields. 

Akram Bennour, Tahar Mekhaznia 2019. 

 
Writer characterization from images of handwriting has remained an important research 

problem in the handwriting recognition community that finds applications in forensics, 
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palaeography and neuropsychology. This paper presents a study to evaluate the effectiveness 

of an implicit shape codebook technique to recognize writer from digitized images of 

handwriting. The technique relies on identifying the key points in handwriting and clustering 

the patches around these key points to generate an implicit shape codebook. A writer is then 

characterized by probability distribution of producing the codebook patterns. Experiments are 

carried out in text-dependent as well text-independent mode using the standard BFL and CVL 

databases of handwriting images. Promising identification and verification performance are 

reported in a number of interesting experimental scenarios. 
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CHAPTER-3 

 

AIM AND OBJECTIVES 
 

 

 
 

AIM: 

 
To compare and analyse the similarities in Malayalam and English writing. 

 

OBJECTIVE: 

 

 To collect number of samples from different individuals.

 To analyse and identify the similarities in Malayalam and English writing.
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CHAPTER-4 

MATERIALS AND METHODOLOGY 

MATERIALS REQUIRED: 

 
Paper, pen 

 
Specimen: Total number of samples used are 20 handwritten samples from different 

individuals. 

METHODOLOGY: 

 

 
The main methods and procedure that is used for this particular analysis and comparison 

between the Malayalam script and English script of an individual writings are: 

 

 20 samples are collected are from different individuals. 

 Primary examination is conducted for each and every samples that are collected. 

 Then the samples are analysed and compared properly with considering all the features 

such as: 

o Strokes: Stroke is a mark which is from the starting to the end of any writing which is 

made with any writing instruments such as pencil, pen etc 

o Pressure of the strokes: The pressure that is given to the particular writing instrument 

when he/she is making a stroke. 

o Slants of the strokes: The angle of the stroke is the slant of the stroke. The slant can 

refer to either upstroke or downstroke. 

o Spacing between the letters: Space or gap that are given between each and every letter 

of a word. 

o Spacing between the words: Spaces or gap that are given between each and every 

word. 

o Size of the letters and words: The measure or the dimension of the letter and word. 

o Shapes of the letters and the words: The particular shapes such as curved, linear etc 

of the particular letter and word or the external form or outline of the particular letter 

and word. 



11 
 

o Strings of the letters (the connections that are formed in the letters and the words). 

o Baseline and Alignments of the letter: Baseline is an imaginary line in which all the 

letters stands and the alignment of letters is position of the letter which can considered 

such as to the left, centre and right. 

o Height relationship between the letters: The variations that occur in length of each 

letters. 
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CHAPTER-5 

RESULT AND CONCLUSION 

Document examination: 

 
Handwriting analysis is an important part of document examination. The handwriting of any 

document can be examined or analysed in many different types of ways. In this study strokes, 

pressure of the strokes, slants of the strokes, size of the letter, spacing between the letters, 

spacing between the words, strings of the letter, base line and alignment of letters, shape of the 

letter and word was analysed to study the similarities and dissimilarities of Malayalam and 

English scripts of an individual. 

20 samples were collected from different individuals in which writings of their local 

(Malayalam) and standard (English) were written. 

Each and every sample was analysed and compared for the similarities and dissimilarities has 

been examined by observing features of that particular handwritings. 

Some of the samples and their observations are represented below:- 
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SAMPLE-1 SAMPLE-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
SAMPLE-3 SAMPLE-4 
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SAMPLE-5 SAMPLE-6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SAMPLE-7 SAMPLE-8 
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SAMPLE-9 SAMPLE-10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
SAMPLE-11 SAMPLE-12 
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SAMPLE-13 SAMPLE-14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SAMPLE-15 SAMPLE-16 
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SAMPLE-17 SAMPLE-18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
SAMPLE-19 SAMPLE-20 
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RESULT: 

The above shown handwriting samples, each samples are having common similarities in their 

characteristics features of Malayalam and English Scripts such as their pressure of the stroke, 

size of the letter, spacing between the letters, spacing between the words, strings of letter, 

height relationship between letter etc. 

Therefore, the handwriting of Malayalam and English language writing of an individual will 

be similar with their characteristics features. It may be useful for collecting different language 

specimen or handwriting standards for the identification of handwriting. 

In the Handwriting analysis conducted for 10 male & 10 Female it is observed that, regardless 

of gender there is 80% of similarities in Malayalam & English scripts of individuals. 

80% - 84% of average similarities can be observed from the analysis for Bilingual individuals 

of Malayalam & English. 

 
Table 5.1. : Percentage of Similarities observed in Handwriting samples 

 

S.No. Sample No. Gender 
Percentage of 

Similarities 

1 1 Male 85% 

2 2 Male 80% 

3 3 Male 75% 

4 4 Male 77% 

5 5 Male 82% 

6 6 Male 90% 

7 7 Male 80% 

8 8 Male 75% 

9 9 Male 85% 

10 10 Male 75% 

11 11 Female 85% 

12 12 Female 90% 

13 13 Female 85% 

14 14 Female 75% 

15 15 Female 75% 

16 16 Female 90% 

17 17 Female 95% 

18 18 Female 90% 

19 19 Female 85% 

20 20 Female 70% 
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PERCENTAGE OF SIMILARITIES 
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CONCLUSION: 

 
 

We know that, there are many local languages in India. From this study we conclude that there 

are many similarities between the writing characteristics of an individual with multi- linguistic 

scripts. 

This could be helpful in future for handwriting experts to examine the similarities in different 

scripts and conduct hopeful handwriting examination when there is limited standards to rely 

on. 
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5.1. TABLE- Handwriting of 5 males. 
 

 
 

 
S.No 

 
CHARACTERS 

SUB 

CHARCTERS 

 
SAMPLE-1 

 
SAMPLE-2 

 
SAMPLE-3 

 
SAMPLE-4 

 
SAMPLE-5 

LANGUAGE ENG MAL ENG MAL ENG MAL ENG MAL ENG MAL 

 

1 

 

SIZE(mm) 

Upper zone 5mm 7mm 6mm 5mm 3mm 4mm 6mm 8mm 4mm 5mm 

Middle zone 2mm 2mm 2mm 2mm 2mm 2mm 3mm 3mm 2mm 2mm 

Lower Zone 8mm 6mm 5mm 4mm 3mm 3mm 6mm 3mm 3mm 2mm 

 

2 

 

SPACING 

Word(mm) 7mm 8mm 6mm 6mm 4mm 7mm 7mm 6mm 5mm 5mm 

Letter(mm) 1mm 1mm 1mm 1mm 1mm 1mm 1mm 1mm 1mm 1mm 

Line(mm) 7mm 7mm 8mm 8mm 7mm 9mm 9mm 8mm 7mm 8mm 

3 ALIGNMENT 
 centre centre centre centre centre centre centre centre centre centre 

4 BASELINE 
 straight straight straight straight straight down straight straight straight straight 

5 SLANT 
 vertical vertical right right vertical vertical vertical vertical vertical vertical 

6 PRESSURE 
 Medium Medium High High medium medium High High Low Low 

7 RHYTHM 
 uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform 

PERCENTAGE OF SIMILARITIES 85% 80% 75% 77% 82% 



 

 

 

 

 

 

5.2. TABLE- Handwriting of 5 males. 
 

 

 

 
S.No 

 
CHARACTERS 

SUB 

CHARCTERS 

 
SAMPLE-6 

 
SAMPLE-7 

 
SAMPLE-8 

 
SAMPLE-9 

 
SAMPLE-10 

LANGUAGE ENG MAL ENG MAL ENG MAL ENG MAL ENG MAL 

 

1 

 

SIZE(mm) 

Upper zone 6mm 6mm 6mm 7mm 5mm 5mm 6mm 5mm 5mm 7mm 

Middle zone 2mm 3mm 2mm 3mm 1.5mm 1.5mm 2mm 2mm 2mm 2mm 

Lower Zone 6mm 4mm 6mm 5mm 4mm 3mm 4mm 3mm 5mm 4mm 

 

2 

 

SPACING 

Word(mm) 5mm 5mm 5mm 5mm 4mm 3mm 5mm 5mm 7mm 6mm 

Letter(mm) 1mm 1mm 1mm 1mm 1mm 1mm 0.5mm 0.5mm 1mm 1mm 

Line(mm) 11mm 11mm 12mm 12mm 7mm 8mm 9mm 11mm 12mm 10mm 

3 ALIGNMENT 
 centre centre left left right right centre centre left left 

4 BASELINE 
 straight straight straight straight down straight straight straight straight straight 

5 SLANT 
 vertical vertical vertical vertical vertical vertical right right vertical vertical 

6 PRESSURE 
 medium medium medium medium High High medium medium Low Low 

7 RHYTHM 
 Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform 

PERCENTAGE OF SIMILARITIES 90% 80% 75% 85% 75% 



 

 

 

 

 

 

5.3. TABLE- Handwriting of 5 females. 
 

 

 
 

 
S.No 

 
CHARACTERS 

SUB 

CHARCTERS 

 
SAMPLE-11 

 
SAMPLE-12 

 
SAMPLE-13 

 
SAMPLE-14 

 
SAMPLE-15 

LANGUAGE ENG MAL ENG MAL ENG MAL ENG MAL ENG MAL 

 

1 

 

SIZE(mm) 

Upper zone 4mm 5mm 6mm 6mm 7mm 8mm 5mm 6mm 7mm 7mm 

Middle zone 2mm 2mm 2mm 2mm 3mm 2mm 2mm 3mm 4mm 2mm 

Lower Zone 3mm 3mm 5mm 4mm 8mm 6mm 4mm 4mm 2mm 2mm 

 

2 

 

SPACING 

Word(mm) 4mm 5mm 5mm 5mm 7mm 7mm 8mm 7mm 7mm 6mm 

Letter(mm) 1mm 1mm 1mm 1mm 1mm 1mm 1mm 1mm 2mm 1mm 

Line(mm) 11mm 10mm 11mm 11mm 10mm 10mm 11mm 10mm 9mm 8mm 

3 ALIGNMENT 
 left left left left left left left left left left 

4 BASELINE 
 straight straight straight straight straight straight straight straight up up 

5 SLANT 
 vertical vertical vertical vertical vertical vertical left vertical right right 

6 PRESSURE 
 medium medium Low Low medium medium medium medium medium medium 

7 RHYTHM 
 Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform 

PERCENTAGE OF SIMILARITIES 85% 90% 85% 75% 75% 



 

 

 

 

 

 

5.4. TABLE- Handwriting of 5 females. 
 

 

 

 

 
S.No 

 
CHARACTERS 

SUB 

CHARCTERS 

 
SAMPLE-16 

 
SAMPLE-17 

 
SAMPLE-18 

 
SAMPLE-19 

 
SAMPLE-20 

LANGUAGE ENG MAL ENG MAL ENG MAL ENG MAL ENG MAL 

 

1 

 

SIZE(mm) 

Upper zone 6mm 7mm 4mm 4mm 5mm 5mm 5mm 5mm 5mm 6mm 

Middle zone 2mm 2mm 2mm 2mm 2mm 3mm 3mm 3mm 2.5mm 3mm 

Lower Zone 5mm 4mm 2mm 2mm 5mm 3mm 4mm 3mm 8mm 6mm 

 

2 

 

SPACING 

Word(mm) 8mm 8mm 4mm 4mm 6mm 5mm 5mm 4mm 7mm 8mm 

Letter(mm) 1mm 1mm 1mm 1mm 1mm 1mm 2mm 1.5mm 2mm 2mm 

Line(mm) 10mm 10mm 8mm 9mm 10mm 10mm 8mm 8mm 11mm 9mm 

3 ALIGNMENT 
 left left left left left left left left left left 

4 BASELINE 
 straight straight straight straight straight straight straight straight straight straight 

5 SLANT 
 right right vertical vertical right right right right right straight 

6 PRESSURE 
 medium medium Low Low medium medium medium medium medium medium 

7 RHYTHM 
 Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform Uniform 

PERCENTAGE OF SIMILARITIES 90% 95% 90% 85% 70% 
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