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1. Introduction:-Tissue culture could be defined as 
the method of ‘in Vitro’ culture of plant or animal 



cells, tissue, or organ on nutrient medium under 
aseptic conditions usually in a glass container. It is 
also sometimes referred to as ‘sterile culture’ or ‘in 
vitro culture’. The culture media is provided with 
water, minerals, vitamins, hormones, carbon 
sources, and certain antibiotics depending upon the 
plant being cultured. It should be noted that most 
plant cells are totipotent and scientists use this 
characteristic to manipulate plant cells by genetic 
engineering to regenerate an entire plant. Tissue 
culture techniques are used to generate large 
numbers of genetically identical plants for 
agricultural applications and also grow rare plants. 

 
2. Selection Of Explant :-A suitable explant is 

chosen and excised from the donor plant and the 
explant is sterilized using disinfectants. 

 

3. Nutritional Requirment:-The culture media for 
plant tissue culture consists of various nutritional 
components to sustain the plant’s growth. Different 
plants do need different media, however, specific 
media have been devised for specific tissue and 
organs. Some of the important media are:- 



❖ MS (Murashige and Skoog) Medium 
❖ B5 (Gamborg’s) Medium 
❖ LS (Linsmaier and Skoog) Medium 

 

• Some of the Organic Nutritional Components are: 
❖ Vitamins like thiamine (B1), Pyridoxin (B6), 

Nicotinic Acid (B3), etc. 
❖ Antibiotics like Streptomycin, Kanamycin 
❖ Amino Acids like Arginine, Asparagine 

 

• Inorganic Nutrients that are added are: Macronutrients- 
This includes elements like nitrogen (N), phosphorus 
(P), potassium (K), calcium (Ca), sulfur (S) which is 
required for proper growth and morphogenesis. 

• Micronutrients –Elements like iron (Fe), manganese 
(Mn), zinc (Zn) etc., which are also crucial to the 
growth of tissues. 

• Carbon or Energy source– This is one of the most 
crucial ingredients of the nutrient media. Sucrose is 
the most widely used carbon source among other 
carbohydrates that serve to provide C, H, and O. 

 



• The Components that are used as Carbon and 
Energy Sources: 
❖ Lactose 
❖ Maltose 
❖ Galactose 
❖ Raffinose 
❖ Cellobiose 

 

• Growth Hormones: 
❖ Auxins-Generally used to induce cell division. 
❖ Cytokinins- Used for modifying apical dominance 

and shoot differentiation. 
❖ Abscisic Acid (ABA)-Used occasionally. 

❖ Gibberellins-Used occasionally 

 

4. Sterilization  :-Sterilization is a process used for 
elimination of any contamination or microbial 
agents and to maintain an aseptic environment 
during the in-vitro culture of plants cells or tissues . 
In Tissue Culture Laboratory includes different 
kinds of materials like vessels, instruments, 
medium; culture room, etc., used in culture work 



must be freed from microbes to achieved success in 
plant tissue culture.  

 

• Sterilization of Explant :- 

 

❖ In the sterilization process, first of all, surface 
sterilization of the explant is done. 

❖ In surface sterilization, the explant is first placed in 
running tap water for 2 to 3 hours. 

❖ Surface sterilization is done with a mild detergent such 
as soft shampoo,wimliquid,bodywash,t-pol,labolene, 
quine 20. 

❖ After surface sterilization, it is washed with distilled 
water 2 to 3 time. 

❖ Then the explant is kept for 10 to 15 minutes in 2% to 
3% Bavistin solution to remove the fungicide Then again 
it is washed 2 to 3 time off with distilled water. 

❖ Now wash the explant back with 2 to 3% HgCl  for 5 
minutes.  and again wash it off with distilled water.Now 
the explants is ready for inoculation. 



                                                                                                                                                                                                                     

…………… ………… ………                                                                                                                                                                                                                                                                  ……  

Fig : Surface sterilizatin of explant 

 

• Srerilization Of Instrument:-Sterilization of lab 
instrument is done in hot air oven. 

5. Media preparation:-  
 

• Requierments:-  
 
❖ Mutashige and Skoog (MS) medium (Powdered 

form)  
❖ 800 ml of distilled water  



❖ 30 g of sucrose 
❖ 20ml Cytokinin (coconut water) As favourable 

hormones. 
❖ 20ml NAA (auxin) As favourable  hormones. 
❖ 1 Multi-vitamine tablet. 
❖ 10 ml Iron (apple juice). 
❖ 1 Calcium tablet. 

 
• APPARATUS:- 

❖ Sodium hydroxide  (NAOH) 
❖ Hydrochloride acid (HCL) 
❖ Breaker and test tubes  
❖ Spatula  
❖ Volumetric flask   
❖ Autoclave  
❖ Sterile tube 
❖ Electronic balance   
❖ magnetic stirrer   
❖ PH meter or paper 
❖ Cotton 

 
• Preparation of MS basal medium (without hormone):- 

❖ 800 ml of distilled water is filled in a beaker. 



❖ 4.4 g of MS powdered medium (slowly added), 30 g 

of sucrose, and 8 g of agar technical are added 

accordingly to the beaker. 

❖ The medium is made up to 1 litre using volumetric 

flask by adding 200 ml of distilled sterile water. 

❖ The PH of medium is adjusted to 5 by using sodium 

hydroxide or hydrochloride acid. 

❖ The medium is then autoclaved. 

❖ The melting medium is dispended into sterile 

culture tubes for about one-third tubes’ height, in 

laminar flow and each tube is labelled. 

❖ The condition of prepared medium is observed and 

used for culture a week later. 

 

• METHODS:- 

 

❖ A packet of MS medium (in powdered form) is used 
for preparation of 1 litter medium.  

 
❖ 800 ml of distilled water is filled in a beaker. 

 
❖ MS powdered medium is slowly added into the 

beaker. 



 
❖ 30 g of sucrose is added. 

 
❖ PH is set at 5.8. 5. 8 g agar technical is added to the 

beaker. 
 
❖ Hormone is added. 

 
❖ The media is made up to 1 litre by using volumetric 

flask by adding 200 ml of distilled water. 
 
❖ The media is autoclaved. 

 
❖ The melting media is dispensed into sterile tubes. 

Each tube is labeled. 
 

6. Instruments:- 
 

❖ Hot Air Oven :-Hot air ovens are electrical devices 
which use dry heat to sterilize. They were originally 
developed by Pasteur. Generally, they use a 
thermostat to control the temperature. Their double 
walled insulation keeps the heat in and conserves 
energy, the inner layer being a poor conductor and 
outer layer being metallic. There is also an air filled 
space in between to aid insulation. An air circulating 
fan helps in uniform distribution of the heat. These 



are fitted with the adjustable wire mesh plated trays 
or aluminium trays and may have an on/off rocker 
switch, as well as indicators and controls for 
temperature and holding time. The capacities of 
these ovens vary. Power supply needs vary from 
country to country, depending on the voltage and 
frequency (hertz) used. Temperature sensitive tapes 
or biological indicators using bacterial spores can be 
used as controls, to test for the efficacy of the device 
during use. 

              
                               
                                 Fig: Hot air oven 

❖ Autoclave:- An autoclave is a machine that provides a 
physical method of sterilization by killing bacteria, viruses, 
and even spores present in the material put inside of the 
vessel using steam under pressure. Autoclave sterilizes the 
materials by heating them up to a particular temperature 



for a specific period of time. The autoclave is also called a 
steam sterilizer that is commonly used in healthcare 
facilities and industries for various purposes. The autoclave 
is considered a more effective method of sterilization as it is 
based on moist heat sterilization. 

 
(A) (B) 

 
Fig: (A)-   A vertical autoclave                                                            

                 (B)–Working digram of horizontal autoclave 

❖ Laminar Air Flow:- A Laminar flow cabinet or hood is an 
enclosed workspace that creates an environment free of 
contaminants by using filters to remove all particles that 
enter the cabinet. 

They are made to shield the work from the elements and              are         
suitable for the aseptic distribution of certain media as well           as          
pouring plates. Laminar flow cabinets can be compared to biosafety            
cabinets, with the only difference being that in these flow                  
cabinets, the air that is emitted is drawn directly into the person’s 
face. In a biosafety cupboard, both the user and the test sample are 



protected ,while in a laminar flow cabinet only the sample is secured 
but not the user. 

               
Fig: laminar air flow 

 
(A)                                 (B)                                  (C)                             (D) 

 
 

      Fig:    A-D   Aceptic manipulation in a  laminar airflow cabinet 



7. Inoculation:-The sterilized plant is inoculated on 
the culture medium under aseptic conditions. 

 

8. Incubation:- The cultures are then incubated in 

the   culture room with appropriate 

       conditions of light, temperature, and humidity for         

successful culturing. 

9. Sub-Culturing:- Cultured cells are transferred to 

a fresh nutrient medium to obtain 

the plantlets. 

10. Transfer of Plantlets:- After the hardening 

process (i.e., acclimatization of 

plantlets to the environment), 

the plantlets are transferred to 

the greenhouse or in pots. 

   



      

               

                     Fig : Inoculation , Primary and Secondary Hardning 

11. Application of Plant Tissue Culture:-The uses of 

tissue culture are:- 

❖ In-plant biotechnology, the useful product is a 
plantlet and they are used for many purposes. 

❖ All the cells in callus or suspension plant tissue 
culture are derived from a single explant by mitotic 
division. 

❖ Hence, all plantlets regenerated from a callus or 
suspension culture have the same genotype and 



constitute a clone. These plantlets are utilized in 
rapid clonal propagation. 

❖ A genetic variation that is observed amongst plant 
cells of culture is called somaclonal variation. 

❖ A gene that is transferred into an organism by 
genetic engineering is known as a transgene and it 
can be introduced into individual plant cells. 

❖ An organism that contains and expresses a 
transgene is called a transgenic organism. 

❖ The plantlets can be generated from these cells and 
give rise to highly valuable transgenic 
plants.Mutagens are added to single-cell liquid 
cultures for the induction of mutations. 

❖ Tolerance to stress like toxins, salts, drought, 
pollutants, flooding, etc. can also be obtained by 
providing them in a culture medium by increasing 
dosage. The surviving healthy cells are taken to a 
solid medium for raising resistant plants. 

 

12 CONCLUSION :- After reading this write-up you are in 

a position to answer any question asked in the exam 

related to Plant Tissue Culture - Nutritional 

Requirements, Culture Steps, and Application. Here 



we have discussed the definition of plant tissue 

culture, its requirements, steps of growing such a 

culture, and its applications.After learning so much 

about plant tissue culture and its impact on various 

developing nations, one can easily say that this new 

development in the field of biotechnology is here to 

stay. It can help in increasing the productivity of 

various crops thereby meeting the demands of an 

ever-increasing population. Also, it is understood that 

there is a large scope of further research and 

development in this field and a lot remains to be 

discovered. 

 

13 Refrence:-               

https://www.vedantu.com/biology/plant-tissue-
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CHAPTER 1                                                                    

ABSTRACT AND INTRODUCTION 

1.1 Abstract: In this digital world, although all documents are digitized with almost very 

less use of paper, still paper writings and handwritten documents hold a precious value in the 

criminal justice system. Documents and writing when see from a forensic perspective 

determine the authorship and ownership of documents based on individual and class 

characteristics of the writer. This research paper discusses such unique characteristics among 

comparison of handwriting samples written from 2 different hands of an author. It also focuses 

on deriving a conclusion for the same based on study of these characters and properties. 

Keywords: Unaccustomed, class characteristics, individual characteristics, alteration, spacing, 

metrics. 

1.2 Introduction       

Questioned documents are an ancient science dealing with examination of documents that are 

unsure of the author who composed them or lack authenticity of data enclosed in them over a 

period of time. It entails the facts and art of matching the documents with scenarios and cases 

of past and present to verify sequence of events in accordance with creation, circulation 

dissemination and preservation of such documents. 

 

1.2.1 What is handwriting Identification and its Principles?  

The identification of handwriting takes great importance in the courts of law where the 

authenticity of the signature is disputed. Even when the text itself is in doubt, the circumstances 

under which it was written sometimes become a great moment. Questions such as whether the 

author's hand was compelled or directed and whether changes made after the text was 

completed should usually be answered by an expert. One of the first steps in investigating a 

suspected or controversial text is to find out the actual text of the object being challenged for 

comparison. The writing features used by experts in determining authenticity suggest that each 

handwriting has certain permanent features where the available handwriting sample may be 

different, and the question is whether the observed differences are within the expected limits 

or above them. Many ingenious methods have been developed to verify the authenticity of a 

particular text: to compare the dates and years of a paper, to determine whether side-by-side 
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writing preceded or followed design, and to chemical and physical examination of paper and 

ink to determine. its origin, date of production, and date of writing. The presence of vibrations, 

types of final punctuation marks, and other aspects of handwriting are also used by handwriting 

professionals for diagnostic purposes. However, handwriting experts are often limited to 

diagnostic questions and do not begin to analyse the type of human speculation seen in 

graphology. 

The handwriting identification is the most important branch of the questioned document. It 

may be necessary to identify signature or the handwriting in the document is genuine, traced, 

or disguised. However, before identifying the handwriting, you should know about its 

principles as well. In this article, we will be discussing the principles of Handwriting 

Identification. 

The three main principles of handwriting identification are:- 

1. No two skilled writers can exhibit identical handwriting even after giving them sufficient time 

and handwriting. 

2. Even the same individual cannot write identical handwriting. There is some presence of 

variations that occur naturally and is called “natural variation.” 

3. No writer can exceed their skills level. It means that we cannot expect a perfect form of 

handwriting even from a person who knows about the basics skills of handwriting. 

Along with the principles of handwriting, we will also cover a detailed version about natural 

variations to ease the level of understanding of the principles of handwriting identification. 

1.2.2 Factors Affecting Handwriting  

 Vision: Visual impairment will interfere with the child's hand-eye interaction required 

in the area of motor and motor control. Visual impairment is often the cause of many 

learning disabilities, so adults should be sensitive to emerging patterns. 

 

 Visibility / Location: Handwriting has many local requirements such as direction, size, 

shape, slope, and position. Local problems can make it very difficult for children to 

make legible writing. Visual discrimination is necessary to distinguish between the 

same characters and mirrors. Sound discrimination is required to associate oral 

information with explicit forms. 

 

https://forensicyard.com/general-individual-handwriting-characteristics/
https://forensicyard.com/nature-of-questioned-documents/
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 Attitude: A negative attitude and the inability to care or respond to one's actions are 

undoubtedly the main reason for children's poor writing. Children should be trained to 

take responsibility - and parents and teachers should expect it. Lack of self-help is the 

behaviour of some children who grow up writing handwriting and elsewhere if they are 

not encouraged to take responsibility for them. The boys seem to be the biggest victims. 

 

 Visual Vehicle Integration: This refers to a child’s ability to reproduce situations 

accurately. It is a process that combines what the eye sees with what the hand produces. 

Without adequate development in this area, the child will have difficulty reproducing 

the complexity of letter formation and their local needs. 

 

 Attention / Memory: Without paying attention to a task, the child will remember little, 

if any, and any learning efforts are in vain. It is well-known that young children respond 

well to new and colourful rejuvenation. Because of the shortness of their focus time, it 

is important that our efforts to teach children to write are enjoyable and short. 

 

 Emotions: Our emotional state can affect our handwriting in an amazing way. For 

example, if a child feels strong and stressed, it is reflected in his handwriting. We cannot 

expect children to be robots and produce the same quality of everyday written work. As 

their emotional state fluctuates, so can their writing. 
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CHAPTER -2 

                                                                  LITERATURE REVIEW                                                    

 

2.1A Review of the authorship of disguised handwriting written with the unaccustomed hand: 

A preliminary study 2021 

Anita Rani (Formerly Senior Research Fellow, Department of Forensic Science Punjabi 

University, Patiala) , Mohinder Singh (Formerly Government Examiner of Questioned 

Documents Central Forensic Science Laboratory, Hyderabad, India) Om Prakash Jasuja 

(Department of Forensic Science, Chandigarh University Gharua, Punjab, India) 

Sometimes, a writer may try to disguise their normal handwriting to hide their identity. One of 

the most effective and less frequent modes of disguise is to write with the unaccustomed hand. 

In this type of disguise, due to a sudden loss of pen control, pictorial appearance of handwriting 

changes to such an extent that the writer assumes success and gets convinced that the disguised 

handwriting they have produced cannot be attributed to them by comparison with their normal 

writing style. In the present study, handwriting samples of several persons, both with the 

normal hand and the unaccustomed hand, were obtained and an attempt has been made to find 

out and identify those features that survive the hazards of disguise and could be helpful to 

accurately determine the authorship of such disguised handwriting in comparison with one’s 

normal handwriting samples. A detailed study of letter-forms, the connecting strokes between 

letters, and t-crossing written by several persons has been carried out. It has been found that, 

despite pictorial dissimilarities, there are certain unconscious features that are rarely disguised 

which could either form the basis for their association with a particular writer or indicate its 

probability for further investigation. The analysis, comparison, and evaluation of features 

unconsciously left by the writer, including the parameters selected for the present study, can 

be carried out by a trained forensic document examiner; and they can give whatever opinion is 

possible and justifiable in facts and circumstances of a case. 

 

2.2 Comparative Study of Habitual with Left and Right Handwritings 

Anongnath Soison-, Dr. Montip Tiensuwan Dr. Suda Riengrojpitak, Pitsanu Fupleum  in 

April - June 2008n for Handwriting document examination is one of the important knowledge 

in forensic science. Forensic Handwriting features examination is feature comparison between 

question and known documents. One method that suspects use to change their handwriting 

habitual is to disguise by unaccustomed handwriting. By researcher observation, there was 

stability in some feature. In this study, researcher collected accustomed and unaccustomed 
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handwritings from the elementary school teachers in Bangkok. The examined features were 

slant, size of wide letter, size of narrow letter, size of normal letter, space, alignment and height. 

These features were measured by video microscope. The data was analyzed by two independent 

t-test and the percentage of each feature similarity was computed. The result was shown that 

75% of the subjects have similarity in narrow-size letter. 

 

2.3 The authorship of disguised handwriting written with the unaccustomed hand: A 

preliminary study 

Anita Rani Mohinder Singh (Central Forensic Science Laboratory), Hyderabad, O P 

Jasuja (Chandigarh University) . In the present study, handwriting samples of several 

persons, both with the normal hand and the unaccustomed hand, were obtained and an attempt 

has been made to find out and identify those features that survive the hazards of disguise and 

could be helpful to accurately determine the authorship of such disguised handwriting in 

comparison with one’s normal handwriting samples. A detailed study of letter-forms, the 

connecting strokes between letters, and t-crossing written by several persons has been carried 

out. It has been found that, despite pictorial dissimilarities, there are certain unconscious 

features that are rarely disguised which could either form the basis for their association with a 

particular writer or indicate its probability for further investigation. The analysis, comparison, 

and evaluation of features unconsciously left by the writer, including the parameters selected 

for the present study, can be carried out by a trained forensic document examiner; and they can 

give whatever opinion is possible and justifiable in facts and circumstances of a case. 

 

2.4 Disguised handwriting. A statistical survey of how handwriting is most frequently 

disguised 

The authorship of disguised handwriting written with the unaccustomed hand: A 

preliminary study Rani, Mohinder Singh, O. Jasuja Psychology 2021Sometimes, a writer 

may try to disguise their normal handwriting to hide their identity. One of the most effective 

and less frequent modes of disguise is to write with the un-accustomed hand. In this type of 

disguise, due to a sudden loss of pen control, pictorial appearance of handwriting changes to 

such an extent that the writer assumes success and gets convinced that the disguised 

handwriting they have produced cannot be attributed to them by comparison with their normal 

writing style. In the present study, handwriting samples of several persons, both with the 

normal hand and the unaccustomed hand, were obtained and an attempt has been made to find 

out and identify those features that survive the hazards of disguise and could be helpful to 

accurately determine the authorship of such disguised handwriting in comparison with one’s 

normal handwriting samples. A detailed study of letter-forms, the connecting strokes between 

letters, and t-crossing written by several persons has been carried out. It has been found that, 

despite pictorial dissimilarities, there are certain unconscious features that are rarely disguised 

which could either form the basis for their association with a particular writer or indicate its 

probability for further investigation. The analysis, comparison, and evaluation of features 

unconsciously left by the writer, including the parameters selected for the present study, can 

be carried out by a trained forensic document examiner; and they can give whatever opinion 

possible and justifiable in facts and circumstances of a case.  

 

 

https://www.researchgate.net/scientific-contributions/Anita-Rani-2206733635
https://www.researchgate.net/profile/Mohinder-Singh-2
https://www.researchgate.net/false
https://www.researchgate.net/profile/O-P-Jasuja
https://www.researchgate.net/profile/O-P-Jasuja
https://www.researchgate.net/institution/Chandigarh_University
https://www.semanticscholar.org/author/A.-Rani/145808331
https://www.semanticscholar.org/author/Mohinder-Singh/2110447935
https://www.semanticscholar.org/author/O.-Jasuja/5949165
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CHAPTER -3 

FEATURES OF HANDWRITING                                                                                

3.1 Features of Handwriting 

Class and individual handwriting  

The interviewed document specialist examines two aspects, namely, the category and 

individual aspects of handwriting in order to draw conclusions about the identity of the 

handwriting. Let's learn more about what these things mean. 

Class Characteristics   are those typical features that are common in a group i.e. the usual 

pattern of handwriting, letters, their limited form in group, age or language. In simple terms, it 

is not a thing but a copy of a copy book that is the model we are taught when we read the 

writing process which is almost identical to the class of people (children in a particular district 

school.) 

Individual features, on the other hand, occur when a book is out of its ordinary copy form. 

These writing elements form the basis of all handwriting identification. Those are certain 

features or features of writing that are unusual for a particular author. 

 

Figure 1: Factors affecting handwriting by Kelly 

3.1.1 Class Characteristics: are those typical features that are common in a group i.e. the 

usual pattern of handwriting, letters, their limited form in group, age or language. In simple 

terms, it is nothing but a copy of the textbook format that is the model we are taught when we 
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study the writing process which is almost identical to the class of people (children in a particular 

district school). 

 Complete Form - Includes visual features of handwriting, namely, shape, inclination, 

strokes, and letter size. The inclination of the letters may be right, left, vertical, or 

horizontal. The lashes may be continuous, continuous, or nonexistent. Character format 

can be disabled, complete, or combined. Character size can be large, small, or a 

combination of both. 

 

 Line Features - Includes typing speed, pressure applied, punctuation and alphabetical 

order. Writing speed can be fast, slow, or medium. Speed depends on the length of time 

required for you to write. The pressure applied by our fingers when writing can be up, 

down, or between you both. High pressure causes retardation. The spacing between 

letters and words may vary or be incompatible. The connection between the letters 

indicates the connecting rods. 

 

 Margins and Formats - The space left when writing from the left and right edges can 

be rotated or inconsistent. It is clearly seen in the first test. 

 

 Line Quality - Shows how your Handwriting looks all the way. Your Handwriting 

Look is our line quality. We can check for this linear flow (lashes formation, free 

writing, common handwriting practice), tremors (presence or absence of tremors), and 

abnormalities (frequently written or not). Indicates your typing speed, copied, duration 

or modified writing. 

 

 Names and Character Spacing - Spacing between characters and words, i.e. the space 

between characters and internal characters, is variable or constant. 

 

 Size Consistency- A measure of length: the width of a letter formed while writing. It 

can be large, small, or medium. The counterfeit will never copy the similarity in size. 

If they try to do it, we can see the vibration of the lashes. 

 

 Pen Lifts- It is a pencil sharpener while writing on paper. A forgery document contains 

an unusual pen lift, that is, a pencil lift in an unexpected position. 
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 Connecting Strokes- The strokes that exist between the letters to merge. I may be upset 

or absent depending on the person’s writing. 

 

 

 Book Complete - Specialist checks whether the characters formed are complete or 

incomplete. It may also indicate the speed of writing. 

 

 Cursive and Printed Letters- The expert detects whether letter formation is cursive, 

printed, or combined. According to cursive, writing is continuous and makes writing 

faster. 

 

 Pen Pressure- The pressure applied by our finger while writing can be up, down, or 

between you both. High pressure causes back pain, which can be a stroke upwards, 

downwards, or both. 

 

 Slant- It is a letter guide when writing. The inclination of the letters may be right, left, 

vertical, or horizontal. 

 

 

Figure 2: Factors affecting handwriting by Haber 
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3.1.2 Individual characteristics: On the other hand, these occur when a book is out of 

its ordinary copy form. These writing elements form the basis of all handwriting 

identification. Those are certain features or features of writing that are unusual for a 

particular author. 

Individual features are deviations from the instructional writing system and are therefore 

strong identification factors when comparing handwriting samples. 

Individual features can be categorized as: 

 

 Consciously acquired habits  

 Subconscious acquisitions. 

 

 Flourisher and Decorations- Fine curls, loops, or any unusual character shapes can be 

in the first strokes or terminals. 

 

 Diacritic Placement- Minutes and outstanding book writing practices. The dot location 

in the letter “I” or the location of the bar that crosses the letter “t”. 

 

 Spelling and Grammar Errors- Not everyone is perfect with grammar. They make 

mistakes which are not uncommon for everyone. Spelling errors while not everyone 

writes. It differs from person to person. 

 

 Content - At the time of writing, not everyone is used to adding punctuation such as 

commas, stops, colon, semicolon, etc. In fact, not everyone has a grammar. They make 

mistakes which are not uncommon for everyone. The use of words by the author also 

varies with the combination of preferences. 

 

 Initial and Terminal Strokes- The first and last strokes of any man-made book will 

never be the same. These passages describe a person's personality. There is always a 

difference in the design of these pieces with a different pen pressure and pen lift. 
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 Abbreviations- Most of us have a habit of writing short forms of some words while 

writing. The structure of those abbreviations varies from person to person. For example 

- 'and' can be spelled '&' or in a different style. 

 

 Character Structure - The style of writing different characters varies from person to 

person. Even if two people have the same style of writing a letter, the difference may 

continue in size, inclination, etc. 

 

Consciously acquired: The habits that are acquired consciously are those that the writer 

develops in his writing. Habits established consciously are easy to change, although the writer 

may forget to do so when trying to conceal his manuscript. 

  Obvious deviations developed by recognizing unusual letter designs, inclination, writing 

speed, and skill level acquired by the author. Authors will practice writing until they are 

satisfied with their progress. Authors often make changes without thinking about it. The use of 

space is such an example. 

    The author must edit his text to enter the available space. He may not think about this while 

doing so, even though the author can adjust the text size. 

 The subconscious habits creep into handwriting without conscious awareness. Because the 

author does not know these elements of ignorance, they cannot be changed or removed from 

his handwriting. The development of ignorance is very hidden. Many writers do not know that 

these elements are present in their writings. 

  Hooks and ticks can get into their ants. Pressure patterns grow without realizing it. The more 

unconscious the practice, the more convincing the object due to the author's difficulty in 

transforming the elements of ignorance. 

3.1.3 How does Handwriting become a natural one? 

 Form - A form not only consists of the letters of the alphabet but also includes the 

method of constructing and connecting letters, including the first and last strokes. 

 

 Character Designs - Letters incorporate lines and curves in different directions, 

forming the shape of each letter. Lines can be vertical, horizontal, or diagonal. Curves 

are traps, circles, or parts of circles. Character designs are an easily recognizable feature 
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of handwriting. The designers copied the letter designs while ignoring other aspects of 

writing. 

 

 Each letter has a distinctive feature that makes it unique. Many writers use more than 

one design for each book. It is not uncommon to see two or three different letter designs 

in individual writing and a slight variation in the style of each letter. 

 

 Diversity is in every author's handwriting. Everyone has a mental picture of the designs 

of the characters learned. 

 

 An author may experiment with a variety of letter designs until he finds the desired one 

or he may create a design that represents the type of character that is intoxicating. 

 3.1.4 How to Build - Designers will copy alphabetical forms, but fail to follow the same 

alphabetical form when doing so. Authors develop consistent practices regarding the 

construction of book forms. They start their letters almost in the same place or base, above or 

below it. They move the writing tool to the same direction and combine strokes in the same 

place each time. They cut their books the same way. The document examiner must carefully 

follow the line-of-writing instruction to determine the construction method. 

a) First Strokes - The first strokes are found at the beginning of letters and words. They 

may be straight, bent or tied, long or short. 

 

b) Terminal Strike - A terminal strike is the elimination of strokes on letters and words. 

He may also straighten, bend, or tie, long or short and correspond to the authors. These 

are also ignored by the designers unless the fatal stroke is very different. 

 

c) Medial Strokes - Intermediate strokes are found between the first and last strokes. They 

include the letters of the alphabet and the strokes used to connect the letters in the 

compound word. 

 

d) Connecting Strokes- Connecting strokes include letters in words. They are also called 

ligatures. Letters in the name may be linked or disconnected. Connectors may include 

arches, garlands, angles, or a communication cable. 
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e) Decorations - additional strokes are added to the books to enhance their appearance. 

These plants are curved and wave lines are added at the beginning or end of the letters. 

Small stroke hooks are made with a sudden turn of events, killed by the author 

unknowingly. Hooks can be found at the beginning or end of words, although some will 

appear in the middle. 

 

f) Grammar - Spelling and punctuation are important aspects of handwriting 

identification, as well as grammar rules. Spelling and punctuation can not only be used 

to identify handwriting, but can also be helpful in identifying. 

 

Effective scientific investigation of any subject depends upon the development of a highly 

reliable and differentiating set of measures which will form the means by which specified 

aspects of the problem at hand may be formulated and checked and gradually a body of 

dependable information can be accumulated. This is true of handwriting as of any other subject. 

It was felt to be necessary to examine the whole field by achieving some sort of systematic 

order. The routine work required to complete a classification for handwriting has taken years, 

but the results of such measures are beginning to show up and may be interesting to workers 

who approach handwriting from many angles. 

 

A classification is arrived at by determining, first of all, those things that -do not belong 

together. A process of analysis and separation has to take place, and for handwriting this was 

a prolonged and complicated task. Considerable experimentation showed that six major 

divisions, adaptable to measurement, but not necessarily always measured by a ruler, proved 

to be an adequate break down of the first set of graphic factors, which together make up any 

writing anywhere. These factors are speed, size, slant, spacing, pressure, and form. The method 

of comparison was resorted to, due to the limitation of experimental conditions. To set up a 

series of scales of millimetre measures would so enlarge the field as to make practical work 

impossible. 

 

3.2 HANDWRITING CLASSIFICATIONS 

1. Pressure 

a. Four categories of pressure strength-all even 

b. Four categories of pressures-all uneven 

 

2. Form 
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a. Ten simple forms 

b. Four variations of simple forms 

c. Three form-combinations 

 

3.3 DEVELOPED FACTORS 

3. Speed 

a. Excessively rapid 

b. Rapid 

c. Temperate 

d. Slow 

e. Drawn 

f. jerky (containing elements of both speed and slowness-four degrees of 

this measure) 

 

4. Spacing 

a. Perfect (too good to be true) 

b. Good (nothing touching anywhere) 

c. Fair (most common measure-four degrees) 

d. Poor (four degrees of this measure) 

e. Bad (four degrees) 

 

3.3 SURFACE FACTORS 

5. Size 

a. Large 

b. Medium (standard school copy size) 

c. Small 

d. Large ...... with extended long letters 

e. Medium ...... with extended size-ratios 

f. Small ...... with extended size proportions 

g. All Sizes 

 

6. Slant 

 

a. Forward (tipping to the right as in school copy) 
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b. Backward (tipping to the left, opposed to school recommendation) 

c. Upright (uncompromisingly perpendicular. Rare even in Manuscript print 

writing) 

d. All Slants (writing tips one way and then Another-Four degrees of this 

measure) 

 

Applying these 6 factors to any writing, and it will be possible to draw up some very positive 

codes. There will be formulas such as these: 

 

 light in pressure 

 round writing (clockwise) 

 extremely rapid 

 poor and ragged spacing 

 very large in size 

 exaggerated backhand 

 exaggerated pressure strength 

 arcade writing (counterclockwise) 

 temperately written 

 well arranged 

 medium in size 

 mildly all-slants 

 strong and reliable in pressure 

 angular writing 

 good normal temperate speed 

 ideal spacing 

 medium with extended size-ratios 

 normal forward slant 

 half-light and half dark in pressure 

 wavy- indistinct forms 

 made in jumps and starts 

 spacing badly confused 

 exceptionally small 

 tipping to the right abnormally 

 conflicting pressure strengths 

 angular writing 

 all sizes shown as if on purpose 

 drawn as for a poster 

 spacing measured by ruler 

 unfailing, rigid upright 

 weak pressure, weaker in spots 

 forms indistinct 

 slowly, lazily drawn out 

 lower loops pass through two lines 

below 

 all-size 

 all-slants 

                                                               

3.4 Study of writing habits based on biological factors 

Visual-Motor Integration (VMI) and Handwriting 
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Visual-motor integration and specific fine motor skills have found by various studies to be 

the most important factors affecting handwriting ability. Visual-Motor Integration (VMI) 

enables the hands to correctly replicate what the eyes see. This enables a person to be able 

to accurately copy numbers, and letters. 

During preschool days’ individuals need lots of practice in tracing and copying basic shapes 

such as diagonal lines, circles, squares, triangles and intersecting lines. This is an important 

foundation before learning number and letter formations.  

Fine Motor Skills and Handwriting 

People often think that a person’s pen grip affects handwriting. However, the actual position 

of the fingers on the pen could be less important than we think. 

Finger movements and in-hand manipulation skills are the important fine motor factors 

affecting handwriting. A poor sitting posture will also affect handwriting in individuals, as 

the smaller muscles of the hands are not freed up to work properly when the body is not sitting 

in a good position! 

Eye-Hand Coordination and Handwriting 

A person needs good eye-hand coordination to guide their pen between the lines and ensure 

their letters don’t go over the lines or touch each other. Eye-hand coordination is therefore an 

important factor in developing neat handwriting.  

Spatial Perception and Handwriting 

Spatial perceptual skills help individuals to lay their work out neatly on the page, and to size 

and space their letters and words correctly. When spatial perception is poor, then their 

handwriting may look messy because of the irregularly sized letters, and the haphazard 

spacing of work on the page. This is common in individuals who are still learning to write, but 

may signify a problem by the second and third grade. 

Directionality, Reversals and Handwriting 

One of the factors affecting handwriting is whether a person can consistently work from left to 

right, and whether words are written in the right direction. Directionality and problems with 

left-right discrimination can affect letter reversals and transcription (writing "saw" as "was").  
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Starting on the wrong side of the page or writing in the wrong direction is affected by poor 

directionality skills as well as avoiding crossing the midline. 

Sensory Feedback and Handwriting 

Getting good tactile (touch) feedback, as well as proprioceptive and kinaesthetic feedback 

from the hands and joints plays an important role in helping develop good handwriting for 

individuals.  

Individuals who have poor sensory feedback from their hands may hold the pen too tightly, 

or press too hard on the paper when writing.  

Sometimes they may scribble "uncontrollably" to give themselves the extra sensory feedback 

that they crave, much to the frustration of their teacher in childhood! They may also feel the 

need to keep their heads close to their work to watch while they write, trying to get as much 

visual feedback as possible to compensate for their poor sensory input.  

Orthographic Coding and Handwriting 

Orthographic coding skills enables a person to remember what a word or letter looks like, and 

then to write it down as needed. Individuals with poor orthographic coding skills easily forget 

how a letter is formed and may thus form it differently each time they write it, even writing it 

different ways within the same writing task!  

Or they may retrace parts of the letter trying to figure out where the next part goes.  This is 

an important factor contributing to untidy handwriting. Individuals with poor orthographic 

coding may struggle to figure out where to start the letter, and may hesitate a lot while 

writing.  

They take a long time to put their thoughts on the page as they are just trying to figure out 

where to start to form the letters or how to write the word. Orthographic coding delays may 

affect reading and spelling as well as handwriting skills. 
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Figure 3: Letter formation types in individuals 

Visual Perceptual Skills and Handwriting 

Visual perception enables individuals to understand what they see. The different visual 

perceptual skills are all factors affecting handwriting in different ways. 

Here are some examples: 

A person with poor visual discrimination skills may not see that writing an “r” is different to 

writing and “n” or a “h”. And this may be reflected in a person’s handwriting, where those 

letters all look the same! 

A person with poor visual closure skills may not realize that an “o” which is not closed properly 

looks like “u”, and this would affect the neatness and legibility of their handwriting. 

Motor Planning Skills and Handwriting 

Motor planning is one of many factors that affect how a person develops handwriting skills:   

 figuring out how to hold the pen and how to put it to paper  

 planning the layout of work on the page and carrying it out  

 establishing the motor memory of remembering how letters are formed  

 carrying over the memory from one task to the next  

When individuals have poor motor planning skills, a handwriting lesson is like a brand new 

lesson for them each time – they may really struggle to carry over what they have learned 

in previous lessons.  

https://handwritingheroes.org/product/pre-k-printing/?ref=10340
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You may also see a person with poor motor planning skills struggling with other classroom 

tasks, like figuring out how to use a ruler to draw a line, figuring out how to cut around a 

complex shape with scissors, etc. even if they have done the task before. Poor motor planning 

(also called dyspraxia) can thus affect all the other areas discussed here (such as fine motor 

skills, visual motor coordination, orthographic coding, etc.) 

Organization, Problem Solving and Handwriting 

Organization and problem solving skills include motor planning and the spatial perceptual 

ability to lay work out well on the page.  

The resulting general disorganization and failure to understand and follow instructions, are 

factors affecting handwriting output. 
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CHAPTER -4 

                                                  Case Study 

 

4.1. The first case involved the misappropriation of bank loans, as the same person who had 

filled in the loan vouchers had also signed for and received the money. The writing in Hindi 

on the vouchers was compared with specimen handwriting from the suspected person. It 

showed rhythm and fluency in the formation of strokes, and the presence of features common 

to both sets of writing showed that they had been executed by the same person. The 

endorsement, however, was written with heavy pen pressure with a different alignment; the 

movements of the strokes appeared uncertain, and the rhythm and slant of the writing was 

disturbed. Although the endorsement signatures appeared abnormal, they showed some 

similarities with the writing on the body of the vouchers. Critical examination of the four 

vouchers showed an essential resemblance in the formation of certain letters and words, 

suggesting that whereas the body writings were written with the normal hand, the endorsements 

were executed with the unaccustomed hand by the same person. In another case, the allegation 

was that money had been fraudulently withdrawn in a sub-post office by forgery of the 

signatures of the account holder. The writing on the warrant for payment exhibited the general 

qualities of the writing of a skilled writer, but the writing on the receipt for payment and the 

application for withdrawal appeared at first to be that of an unskilled writer; however, closer 

examination showed that there were similarities between the writing on the warrant of payment 

and the receipt, including the relative size of the letters and their proportion in the words, along 

with other common qualities in the formation of particular letters.  

4.2. In a case relating to the misappropriation of bank loans, four paid vouchers, supposedly 

written by one person and endorsed in token of the receipt of Rs 5000 by another, were 

submitted for examination. It was suspected, however, that the same person who had filled in 

the vouchers had also signed for, and received, the money. The writing in Hindi on the vouchers 

was therefore compared with specimen handwriting (cheques and other documents) from the 

suspected person. It showed rhythm and fluency in the formation of strokes, and the presence 

of features common to both sets of writing indicated that they had been executed by the same 

person. Examination of the signatures, however, showed that the endorsement in Hindi (Razak 

Khan Cycle Works Lukvasa) over the revenue stamp was written with heavy pen pressure with 

a different alignment; the movements of the strokes appeared uncertain, and the rhythm and 

slant of the writing very much disturbed. The direction of the strokes in the formation of the 
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letter 'Ka' with the vowel sign 'ekar' in 'Cycle' and in 'works', and the formation of the letter 'va' 

in 'works' and 'Lukvasa' differed from the formation of the same letters in the normal writing. 

Similarly, the loop in the letter 'La' and the vowel sign 'ukar' differed from their counterparts 

in the normal writing. In an extreme case, the formation of the word 'sa; in 'works' and Lukvasa' 

was completely different in design. 

However, although the overall look of the signatures was somewhat abnormal, they showed 

some similarities with the body writing on the vouchers. Critical examination of the four 

vouchers showed an essential resemblance in the formation of certain letters and words, 

suggesting that whereas the body writings were written with the normal hand, the endorsements 

were executed with the unaccustomed hand by the same person. Further investigation proved 

that the suspect had prepared the vouchers and also received the money. 

4.3. In another case, an application for withdrawal from the Postal Department was submitted 

to the authors for examination. It was alleged that money had been fraudulently withdrawn in 

a sub-post office by forgery of the signatures of the account holder. The signatures on both 

sides of the form for withdrawal of Rs 2500, written in Oriya script, appeared to be the writing 

on the receipt for payment and the application for withdrawal (Figure 2) appeared at first to be 

that of an unskilled writer, written in a halting manner, with heavy pen pressure, poor alignment 

and formation of letters. However, closer examination showed that there were similarities 

between the writing of two thousand five hundred only, in words and figures on the warrant of 

payment and the receipt, including the relative size of the letters and their proportion in the 

words, the formation of the letter 't' and its crossing, the manner of writing letters 'h', 'd', etc. 

This suggested that the warrant for payment might have been written by the Postal Assistant 

with the normal hand, and the writing on the application form and the receipt by the Postal 

Assistant with the unaccustomed hand. This was subsequently verified by the Postal Assistant 

who was thus shown to be actively involved in the fraudulent payment. 
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CHAPTER -4 

                                                      MATERIALS AND METHODOLOGY 

 

4.1 Material Required  

 For Sample Collection- 

 

 Plain A4 Sized Papers  

 Pen  

 Support Pad  

 Specimen for writing 

 

 For Analysis- 

 

 Strong Light Source  

 Magnifying Glass 

 Scanner 

 Pen  

 Writing Pad for noting down the observations 

 

 

 

 

 

 

                            Scanner                                                                    Magnifying Glass 
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4.2 Methodology- 

The following analysis was done in CFSL CBI, Delhi on given 20 samples 

collected. 

 For Sample Collection 

 

 A paragraph for specimen writing was selected which probably contained all letters. 

 

 A writer was made to write a given specimen on A4 size blank white paper. 

 

 40 such samples were collected from 20 different writers in their original handwriting 

and their unaccustomed hand 

 

 There was no biological relation between identities of people whose samples were 

collected. 

 

 For Analysis 

 

 Each and every sample was observed carefully and thoroughly using magnifying glass 

under proper light source. 

 

 All the class and individual characteristics were identified. 

 

 Observation were noted taking different characteristics into consideration in tabulated 

form. 
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CHAPTER -5 

                                                                   SAMPLE COLLECTION 

 

Sample-1 

 

 

 

 

 

 

 

 

 

  

 

Sample-2 

 

 

 

 

 

 

              Sample-3 
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Sample-4 

 

 

 

 

 

 

Sample-5 

 

 

 

 

 

 

 

Sample-6 
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Sample-7 

 

 

 

 

 

 

 

Sample-8 

  

 

Sample-9 
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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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CHAPTER -6     

                                                                                                 OBSERVATIONS 

 

The comparison based on 20 samples revealed some interesting factors mentioned in this 

paper. Based on the samples collected from individuals it was observed that some 

characteristics were distinct in handwriting while some were common in most samples. The 

correct analysis of following handwriting samples are mentioned below: 

 

6.1 General / Class Writing Characteristics  

The Following Class Characteristics were taken into consideration while analyzing sample: 

1. Line Quality: Smooth, poor and defective 

2. Relative Size: Small, Medium and Large  

3. Speed: Slow, Medium and fast  

4. Slant: Vertical, Forward and Backward  

5. Alignment: Straight, Ascending, Descending, Arched and Irregular 

6. Skill: Poor, Medium, Good 

7. Rhythm: Fluent, Non-Fluent  

8. Pressure: Light, Medium, Heavy 

Sample 1 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Smooth 

 Relative Size Small  Medium 

 Speed Medium Slow 

 Slant Left Left 

 Alignment Horizontal  Horizontal 

 Skill Good  Medium 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 
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Sample 2 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Medium  Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Ascending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 3 Characteristics  Right Hand  Left Hand  

LEFT HANDED Line Quality Smooth Smooth 

 Relative Size Medium  Small 

 Speed Slow Medium 

 Slant Right Vertical 

 Alignment Descending Horizontal  

 Skill Medium Good 

 Rhythm Non- Fluent Fluent 

 Pressure Medium Heavy 

Sample 4 Characteristics  Right Hand  Left Hand  

LEFT HANDED Line Quality Smooth Smooth 

 Relative Size Medium  Small 

 Speed Slow Medium 

 Slant Right Vertical 
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 Alignment Ascending Horizontal  

 Skill Medium Good 

 Rhythm Non- Fluent Fluent 

 Pressure Medium Heavy 

Sample 5 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Medium  Large 

 Speed Medium Slow 

 Slant Right Left 

 Alignment Horizontal  Ascending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 6 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Right Left 

 Alignment Horizontal  Ascending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 7 Characteristics  Right Hand  Left Hand  
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RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Horizontal  

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 8 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Descender 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 9 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Horizontal  
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 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium High 

Sample 10 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Medium Large 

 Speed Medium Slow 

 Slant Right Left 

 Alignment Horizontal  Horizontal  

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 11 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Medium Large 

 Speed Medium Slow 

 Slant Right Left 

 Alignment Horizontal  Descending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 12 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 
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 Relative Size Medium Large 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Descending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 13 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Horizontal  

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 14 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Horizontal  

 Skill Good  Poor 
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 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 15 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Right  

 Alignment Horizontal  Ascending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 16 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Horizontal  

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 17 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 



              42 
 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Descending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

Sample 18 Characteristics  Right Hand  Left Hand  

LEFT HANDED Line Quality Poor Smooth 

 Relative Size Large Medium 

 Speed Medium Slow 

 Slant Right Vertical 

 Alignment Ascending Horizontal  

 Skill Good Poor 

 Rhythm Fluent Non-Fluent 

 Pressure Medium Heavy 

Sample 19 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Descending 

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 
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 Pressure Medium Light 

Sample 20 Characteristics  Right Hand  Left Hand  

RIGHT HANDED Line Quality Smooth Poor 

 Relative Size Small Medium 

 Speed Medium Slow 

 Slant Vertical Left 

 Alignment Horizontal  Horizontal  

 Skill Good  Poor 

 Rhythm Fluent  Non- Fluent 

 Pressure Medium Light 

 

 

6.2 Individual Writing Characteristics  

The following individual writing characteristics were taken into consideration while 

analyzing sample: 

1. Letter Design 

2. Connecting Strokes  

3. Start and Finish of letters  

4. Direction of curvature of strokes  

5. Length, Angularity and Direction of strokes  

6. Appearance, Size and Shape of loops 

7. Presence of hook or tick at the Start or Finish Stroke 

8. Embellished Writing  

9. Nature of I- Dot  

10. Nature of T-Bar 
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Sample 1 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design   

 Connecting 

Strokes  

 

 

 Start and Finish 

of letters  
  

 Direction of 

curvature of 

strokes  

  

 Length, 

Angularity and 

Direction of 

strokes  

  

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Right To Stem Circular 

 Nature of T-Bar Light/in center Light/in center 

Sample 2 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
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 Connecting 

Strokes  
  

 Start and Finish 

of letters  
 

 

 Direction of 

curvature of 

strokes    

 Length, 

Angularity and 

Direction of 

strokes  

 
 

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

Sample 3 Characteristics  Right Hand  Left Hand  

LEFT 

HANDED 

Letter Design 
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 Connecting 

Strokes  
  

 Start and Finish 

of letters    

 Direction of 

curvature of 

strokes  
  

 Length, 

Angularity and 

Direction of 

strokes  

  

 Appearance, 

Size and Shape 

of loops 
  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Right To Stem 

 Nature of T-Bar Light/in center 

 

Light/in center 

Sample 4 Characteristics  Right Hand  Left Hand  

LEFT 

HANDED 

Letter Design 

  

 Connecting 

Strokes    
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 Start and Finish 

of letters  
 

 

 Direction of 

curvature of 

strokes  
 

 

 Length, 

Angularity and 

Direction of 

strokes  

 
 

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Right To Stem 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 5 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
    

 Connecting 

Strokes   
 

 Start and Finish 

of letters  
  



              48 
 

 Direction of 

curvature of 

strokes  
 

 

 Length, 

Angularity and 

Direction of 

strokes  

  

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 
 

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Right To Stem 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 6 Characteristics  Right Hand  Left Hand 

RIGHT 

HANDED 

Letter Design 

  

 Connecting 

Strokes  
 

 

 Start and Finish 

of letters    
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 Direction of 

curvature of 

strokes  

  

 Length, 

Angularity and 

Direction of 

strokes  

 
 

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 7 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
  

 Connecting 

Strokes    

 Start and Finish 

of letters  
 

 

 Direction of 

curvature of 

strokes  
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 Length, 

Angularity and 

Direction of 

strokes  

  

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 
 

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 8 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
 

 

 

 Connecting 

Strokes    

 

 

Start and Finish 

of letters   
 

 Direction of 

curvature of 

strokes  
  

 Length, 

Angularity and 
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Direction of 

strokes  

 

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 9 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
  

 

 Connecting 

Strokes   
 

 Start and Finish 

of letters  

  

 Direction of 

curvature of 

strokes  

 
 

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 10 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
 

 

 

 

 Connecting 

Strokes   
 

 Start and Finish 

of letters    

 Direction of 

curvature of 

strokes  

  

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  
  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 11 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 

 

 Connecting 

Strokes    

 Start and Finish 

of letters  
 

 

 Direction of 

curvature of 

strokes  
  

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 12 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 

 

 Connecting 

Strokes   
 

 Start and Finish 

of letters   
 

 Direction of 

curvature of 

strokes  
 

 

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 13 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 
 

 

 

 

 Connecting 

Strokes    

 Start and Finish 

of letters  
  

 Direction of 

curvature of 

strokes  

 
 

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 
 

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Left to Stem Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 14 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 

 

 Connecting 

Strokes   
 

 Start and Finish 

of letters   
 

 Direction of 

curvature of 

strokes  
  

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

 
 

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 
 

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 15 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 

 

 Connecting 

Strokes  
  

 Start and Finish 

of letters    

 Direction of 

curvature of 

strokes  

  

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 16 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 

 

 Connecting 

Strokes  

  

 Start and Finish 

of letters   

 

 Direction of 

curvature of 

strokes  

 
 

 Length, 

Angularity and 
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Direction of 

strokes  

 Appearance, 

Size and Shape 

of loops 

 
 

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 
 

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 17 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 

 

 Connecting 

Strokes  

 
 

 Start and Finish 

of letters  
 

 

 Direction of 

curvature of 

strokes  
 

 

 Length, 

Angularity and 
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Direction of 

strokes  

 Appearance, 

Size and Shape 

of loops 

 
 

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 

 

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 18 Characteristics  Right Hand  Left Hand  

LEFT 

HANDED 

Letter Design 

  

 Connecting 

Strokes  
 

 

 Start and Finish 

of letters  
  

 Direction of 

curvature of 

strokes  

 
 

 Length, 

Angularity and   
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Direction of 

strokes  

 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

 
 

 Embellished 

Writing  

 Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 19 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design   

 Connecting 

Strokes  
  

 Start and Finish 

of letters  
  

 Direction of 

curvature of 

strokes  
  

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 

 Nature of T-Bar Light/in center Light/in center 

 

Sample 20 Characteristics  Right Hand  Left Hand  

RIGHT 

HANDED 

Letter Design 

 

 

 Connecting 

Strokes    

 Start and Finish 

of letters    

 Direction of 

curvature of 

strokes  

 
 

 Length, 

Angularity and 

Direction of 

strokes  
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 Appearance, 

Size and Shape 

of loops 

  

 Presence of 

hook or tick at 

the Start or 

Finish Stroke 

  

 Embellished 

Writing  

Not Present  Not Present  

 Nature of I- Dot  Circular Circular 
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CHAPTER -7   

                                                                               OBSERVATIONS  

7.1 Class characteristics: 

The writing from unaccustomed hand will be lighter due pen pressure and bigger than practiced 

hand. In case of practiced hand, it will be darker, skilled, smaller, smoother and contain 

embellishment and pictorial effect will be good. The below table summarizes the mean 

observations based on all samples corresponding to different class characteristics observed in 

all samples. 

 

Table 1: Results of class characteristics of writing samples 

Note: Mostly in left-handed writing sample alignment is descending in practised hand and 

horizontal in unaccustomed hand 

7.2 Individual Characteristics: 

1. The individual characteristics observed for the horizontal dash in “t” character will be 

from right to left in case of practiced hand and left to right in case of unaccustomed 

hand irrespective of person being left handed or right handed. 

2. If left handed person writes from unaccustomed hand, then stroke formation will be 

upwards (down to up) and vice versa in case of right handed person. 

Characteristics  Practice Hand  Unaccustomed Hand 

Line Quality Good Poor 

Relative Size Medium Big 

Speed Medium Slow 

Slant Vertical And Rightward  Leftward 

Alignment Horizontal  Ascending 

Skill Good  Poor 

Rhythm Fluent  Non- Fluent 

Pressure Heavy Medium 



              65 
 

3. Hesitation marks will be observed in case of writing sample from unaccustomed hand.  

4. The dot of “i” letter will be big in case of practiced hand as compared to 

unaccustomed hand which is much small. 

5. Writing from unaccustomed hand will be bigger than for practiced hand. 

6. Formation of “f” character will be angular in case of unaccustomed hand and loop of 

“f” will be reversed in most cases as compared to practiced hand. 

7. If embellishment is present in writing it is present in practiced hand and absent in 

unaccustomed hand. 
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CHAPTER -8   

                                                                                     CONCLUSION 

 

According to my research if we find a questioned document for observation, we can determine 

using some specific class and individual characteristics that given sample is written by right 

hand/left hand or an accustomed hand. This will help new learners develop new methods to 

determine differences between practiced and unaccustomed handwriting samples of left and 

right handed individuals and differentiate on the same. 
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