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Abstract: A person's handwriting is thought to reflect his/her mental and physical coordination. Handwriting analysis is used to 
make inferences about a person's mental health. Emotions are evoked subconsciously and describe a person's mental condition. 
They inspire, organise, and direct people's perceptions, thoughts, and actions. They may be positive or negative. Depression, 
anxiety, and stress are all expressions of negative emotions.  
It is vital to recognise negative emotion in a person who may require counselling or psychiatric treatment. The suggested 
technique aims to create a system that employs machine learning to forecast a person's mental health without the need for 
human intervention.  
The major goal of this study is to extract characteristics from handwritten text, which will subsequently be normalised, scaled, 
and utilised to make mental health judgments. 
 

I. INTRODUCTION 
Mental health is just as important as physical health, as a result of which it is vital to keep a check on a person's mental health which 
includes depression, anxiety and tension which is commonly occurring among individuals. Recent studies show that by the end of 
December 2022 20% of Indians are likely to be diagnosed with various mental illnesses in their lifetime. 
There are multiple ways in which a person’s mental health can be determined by looking at the respective symptoms or by getting it 
diagnosed by a psychologist.  
Various environmental settings in which an individual takes part in also plays a role. For instance, students spend most of their time 
in classrooms. classrooms are emotional settings. Students’ emotional experiences can impact on their ability to learn, their 
engagement in school, and their career choices all We know that some emotions provide a barrier to students’ classroom 
engagement and test performance.[1-3] For example, academic anxieties, have wide-ranging effects, affecting strategy use, test 
performance, and subject choice which leads to decline in their cognitive capacity[15]. 
Handwritten analysis is used  to determine mental illnesses such as depression, anxiety and tension in individuals by using machine 
learning. Handwritten analysis uses DASS scale and CNN.  
The DASS is a 42-item questionnaire primarily used to measure the three related bleak emotional states of depression, anxiety and 
stress. [11] CNN stands for Convolution neural network, it is a powerful tool by deep learning, because of its ability to handle large 
amounts of data. [12]  
It’s applications go beyond handwriting analysis it is also used in image data, classification prediction problems and regression 
prediction problems.  Recognizing negative emotions is quite important and handwriting analysis serves this purpose which in 
simple words is the analysis of handwriting with attempt to determine someone's mental health status. Handwriting analysis has 
existed since the nineteenth century.  
Handwriting analysis uses various features to analyse these include baseline, slant, size, margin, pressure, spacing, zones and, loop 
of ‘e’ and the distance between title(dot) and stem of ‘i’ are considered for developing the handwriting analysis system.[13] This is 
what makes each handwriting unique. 

II. PROBLEM STATEMENT 
Nearly 150 million Indians are in need of active interventions to help with their mental health problems out of which only 41% 
Indian youth are in favour of seeking support.  
Due to the lack of user-friendly methods for analysing an individual’s handwriting for psychological and psychiatric evaluation, the 
proposed system can be used to extract features from handwriting and use it to draw conclusions about a person’s mental health 
status. 
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III. LITERATURE SURVEY 

The summary of some of the papers we referred to are shown below in tabular format. 
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Table 2.1: Summary of some related survey papers. 

 
In paper [10], the study is done to see whether graphological analysis is a reliable factor for identifying the symptoms of major 
depressive diseases. In graphology the handwriting of a person is studied to get some insights from it. According to the 
methodology used in this paper, 13 handwritten samples of people who are affected by major mental disorders are collected. Few 
participants are selected and divided into two groups such as: Clinical Sample and Control Group, and evaluation of agreement 
among graphologists and between the psychological assessment and the judges’ ratings is done. Satisfactory results are found. 
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In this paper [11], the data collection of DASS is taken from 1771 participants, who are all adults. It involves the process of 
Statistical analysis to form some competitive models of DASS. These models are later parameterized as model 1a, 2a-2c and 3a-3d. 
Each of these models measure separate factors like anxiety, stress, etc. The resulting DASS scores are highly influential on 
Demographic variables. These are used in deriving an optimal DASS model, which is proven to be valid for most of the cases.  
In paper [12], the handwritten text is recognized using the concepts of deep learning. It classifies handwritten text to individual 
words, to convert the text into digital format. It uses two main methods to complete the task. In the first method, CNN training 
model is used to classify the words which are derived from handwritten text. In the second method Long-Short term memory 
networks are used with convolution to build boxes for each character present the word. These characters are then passed to the CNN 
classifier for classification. At last reconstruction and segmentation takes place.   
The paper [13], gives insights about the outstanding performance of Convolutional Neural Network (CNN) in classification and also 
explains how they can be improved. Visualization technique is used to analyse the functions of different layers of the CNN 
classifier. 
The paper [14], presents some of the best practices that document analysts can use to do research and get better output from neural 
networks. The approach followed in this paper is - first, the dataset is created by adding some distorted data to increase the size of 
the dataset. Second, CNN model is used. 
In this paper [15], it consists of the researches on 4 fields like software engineering, web customization, gaming and education. The 
main idea behind this is to collect all the possibilities of getting emotion recognition methodologies in all these fields. It has 
analysed every possible scenarios in each of these fields and as a result, gave an idea of the various methods of recognising 
emotions. 
 

IV. METHODOLOGY 
In this system, the handwritten text sample and psychological test results will be used to detect the emotional status of a person. 
There will be the following sections in the system. They are: 
1) Emotion status detection using handwritten text input. 
2) Emotion detection is done using psychological tests that provide standards of anxiety, stress and depression. 

 
A. System Description 
The proposed system’s methodology or system flow diagram is shown in figure 1. In the first step, a handwritten sample and DASS 
scale result of the writer will be provided as input to the system. We are taking DASS, because we are mainly focusing on the 
negative traits. Emotion database will be formed using the DASS result of the writer. Then the input image will undergo pre-
processing which involves resizing of image and normalisation. In the next step, the convolutional neural network will be used to 
train the dataset and then testing takes place. Lastly, a new input sample will be provided to predict the emotion based on the trained 
model, which will test this input sample and give the result as depression, anxiety, stress or normal. 

Fig 3.1: System flow diagram 
 

 
V. CONCLUSION 

In this paper, the main focus is the use of CNN algorithm for identifying negative emotional traits of a person using his/her 
handwritten text sample and psychological test results. Since, this paper uses the CNN model for feature extraction and 
classification of samples to different classes of emotion, it is expected to reduce the training time of the system compared to the 
previous methods used. 
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VI. FUTURE SCOPE 
The proposed system: 
1) Can be extended to work as a language independent assistance. 
2) Can be improved by increasing the accuracy of the system by reducing the possible errors. 
3) Can be expanded to work on both online and offline samples. 
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