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Abstract: Thoughts of suicide are sometimes prompted by depression and other mental illnesses, 

which continues to be a major issue in society. Scientists have been working on algorithms that can 

accurately detect depression in its early stages. Numerous investigations have previously been 

suggested. This study examines the research conducted to date on the use of approaches for the 

early diagnosis of depression by analyzing several previous studies based on deep learning and 

artificial intelligence (AI). Additional methods of identifying emotions are also covered, including 

the analysis of words on social media platforms, emotional chatbots, and facial expressions. 

Various techniques are utilized to recognize emotions for the purpose of detecting depression, such 

as Naive-Bayes, Support Vector Machines (SVM), Logistic Regression, etc. The goal of this paper 

is to examine different methods that aid in the early diagnosis of depression and the associated 

research questions 
 

Key words: Depression Detection, Deep Learning, Machine Learning, Sentiment Analysis, RNN, 

CNN. 

 

I.INTRODUCTION 

People have untied their feelings in the modern period, when they use social media with ease, without thinking that 

they are being scrutinized or repressed. It has been discovered that those who are miserable and lonely utilize social media 

more than those who are content and active in their lives. Depression is a prevalent mental illness that is linked to suicide and 

is one of the main causes of disability globally. It is estimated that about 350 million people worldwide experience depression 

each year. The World Health Organization’s report on mental diseases estimates that 322 million people globally, or 4.4% of 

the global population, suffered from depression in 2015. According to WHO projections, depression will be the world's biggest 

cause of disease by 2030. Early detection of depression and the identification of its causes are crucial for the development of 

effective treatment plans. Additionally, there needs to be a de-stigmatization of depression and mental health; this can be 

achieved through the use of Social Network Mental Disorder Detection. To identify emotional imbalance, tests based on 

different deep learning and artificial intelligence algorithms can be run in various circumstances. As technology advances, a 

number of AI-based techniques have emerged to give machines the emotional intelligence to recognize human emotions. Text-

based emotion recognition, such as sentiment analysis of tweets and postings on different social media platforms, can assist in 

identifying the user's mood and emotions. It can also predict the user's thoughts of suicide and prevent suicide by alerting the 

user or a close friend or family member. Many machine learning techniques, such as Support Vector Machines (SVM) and 

Naive-Bayes, can be employed for this, and confusion matrices can be used to evaluate the outcomes. A high precision score 

indicates that the algorithm is doing effectively and can accurately anticipate sentiment, which can be either positive or negative. 

Text analysis, voice, gestures, facial expressions, and other means can all be used to identify emotions. As an illustration, 

consider an AI-based driving software that might potentially save a driver's life by alerting him if he falls asleep behind the 

wheel. All of this is possible because to facial expression detection, which uses a camera to take a picture of a person's face and 

determine whether or not they are asleep. Similar to this, emotion detection systems that use image and video processing can 

identify moods like anger, happiness, sadness, neutral, etc. with the aid of different gestures made with the hands, mouth, nose, 

and eyes. Chatbots can also identify emotions by analyzing text messages and emoticons that users send to them. When a user 

expresses sadness, the system will automatically come up with a joke or play some music to lift their spirits. Techniques from 

data mining, AI, and ML are being employed for this. The application for detecting emotions stores information in a database 

on user responses obtained via chatbots. This is beneficial for managing stress. Systems for detecting emotions have a variety 

of uses. In video games, emotion detection systems can be used to gauge a player's level of enthusiasm or anxiety. Emotions 

are identified in market research to learn about client sentiment, which is crucial for firms. Through consumer reviews of 

various products, emotion detection systems can be utilized to identify the customer's emotions. Employing emotion analytics 

in the hiring process makes it simple for businesses to identify potential employees. Based on a candidate's responses, AI 

algorithms analyses facial expressions, personality features, and emotions during a video interview. This results in an impartial 

interview process and eases the interviewer's workload. Many machine learning approaches, such as TF-IDF, Naïve-Bayes, 
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Logistic Regression, Linear Support Vector, etc., can be used to identify depression in tweets. Chatbot texts can be pre-

processed, split into training and testing data sets, and then machine learning techniques can be used to extract emotion from 

the language. Tweets are subjected to sentiment analysis utilizing natural language processing (NLP) techniques. This paper is 

divided into five sections, starting with the introduction proceeded with the literature review, after which the results are 

discussed and the conclusion is given and at the last future scope is mentioned. The figure below provides a brief overview of 

the various methods for detecting depression that are covered in this study. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Different Approaches for Depression Detection 

 

II.DEPRESSION DETECTION TECHNIQUES 

These days, mobile devices are taking up a significant amount of time in people's lives and are negatively affecting 

us. If we look attentively, we are expressing ourselves more on social media than we are talking about ourselves in front of 

others. By examining these posts, this issue can be shaped to the users' advantage. The study of social media posts was the 

subject of numerous studies, the most important of which focused on life preservation. As a result of the epidemic, most 

businesses have changed their workplace cultures and moved into new locations without forcing employees to leave their 

homes. Schools have also adjusted to allow for online learning, which has increased people's time spent alone. Our daily routine 

has changed as a result, involving increased social media use and opinion sharing. With the use of post analysis, a social media 

user's early stage of depression is identified through the extensive application of sentiment analysis and ensemble deep learning 

techniques. Numerous studies have been conducted on the identification of stress, but the majority of them rely solely on text 

posts. In this day and age, however, we want sophisticated systems that can interpret the most popular post types, which are 

primarily images and videos. Although several studies were conducted to analyze images linked to depression, the system was 

not effective enough. This paper's literature evaluation is organized into subsections based on how depression is identified 

across various sources. The research done to identify depression using text sentiment analysis are covered in the first subsection. 

In the second subsection, decision trees and emotional artificial intelligence are used to diagnose depression. The use of support 

vector machines for depression detection is illustrated in the third subsection. The final subsection discusses the utilization of 

text, image, and video facial inputs along with deep learning to identify depression. All these sources to detect depression are 

discussed in the terms of various machine learning techniques.  
 

2.1. Based on Logistic Regression and Text Processing 

One of the basic and simple approach for depression detection is with the help of Logistic Regression done on texts. 

This Machine Learning approach is simple to apply and is not much resource hungry. Logistic regression models a binary 

outcome that can have two values either yes or no so it is provides a straight forward answer. Following are the some researches 

based on the Logistic Regression Machine Learning Approach: 

 Bridianne O’Dea et al. (2015) aimed to establish the feasibility of consistently detecting the level of concern for 

individuals' Twitter posts, which made direct or indirect textual or audio-visual reference for the tendency of suicide. Using a 

set of instructions and categories, human coders aimed to do this using only the content of the tweet itself. Following this 

process, The goal of this study was to create and apply an automated computer classifier that would be able to match the 

accuracy of the human coders after this procedure. Natural language processing (NLP) is a subfield of artificial intelligence 

(AI) that employs computational tools to analyze and handle human language in the form of unstructured text. This analysis 

includes information extraction, semantic comprehension, and language translation. Due to the large amount of input data from 

all the sources in the form of text, mental health treatment will rely significantly on NLP before being able to undertake other 

AI approaches. The ability of a system to automatically interpret the meanings of texts, despite of the complex possibilities of 

human language, is a significant achievement. 

The study that M. Nadeem (2017) mentioned, discusses the viability of reliably recognizing and investigating the 

diagnosis of specific tweets is proven. By examining the word frequencies, the "bag of words" method is utilized to measure 

sadness. There are four types of binary classifiers used: LSV Classifier, Naïve Bayes method, decision trees, and a Logistic 

Regressive approach. With a precision score of 0.86, an 81% classification accuracy rate is attained using a dataset of 2.5 
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million tweets. The accuracy, recall, and F1-Score of the suggested system are used to assess its performance. According to 

the study, their suggested approach could be useful in creating instruments to gauge a person's likelihood of having depression. 

The study found that using linear support vector machines experimentally is preferable. 

The approach proposed in Devakunchari Ramalingam et al. (2019) uses a set of tweets as a data source, performs 

Senti Strength sentiment analysis to supply training data for the system, and then uses a Back Propagation Neural Network 

(BPNN) model to classify the tweets into depressive and non-depressive categories. Tweets are gathered via the Twitter API. 

Following that, each tweet is assigned a sentiment value, which serves as training data for the BPNN model. This process is 

known as sentiment analysis. The Natural Language Toolkit, or NLTK, helps in pre-processing data. For text classification, 

the proposed system uses a machine learning method. Grouped tweets serve as the test data for the suggested categorization 

model. 

Shetty et al. (2020) have presented a study that employs the K-Nearest Neighbors (KNN) Classification approach to 

identify depression. Facebook comments on social media are used to gather data, which is then categorized to identify emotions. 

Data is gathered using NCapture, and comments are classified as either depression-indicative (1) or non-depression-indicative 

(0). To extract depressive emotional outcomes based on linguistic style, emotional process, temporal process, and other 

elements, several KNN classification algorithms are used. 
 

2.2. Based on Decision Tree and Emotional AI 

LR approach provided a model which gives the probability of a discrete outcome when an input variable is given. The 

major limitation of Logistic Regression is the assumption of linearity between the dependent variable and the independent 

variables. It is easier to implement and very efficient to train but if the number of observations is lesser than the number of 

features, Logistic Regression should not be used, otherwise, it may lead to overfitting. To tackle such problems another 

approach of Decision Trees were introduced as logistic regression models the relationship between the predictor variables and 

the outcome variable as a linear function, while decision trees create a hierarchical tree structure to model the relationships 

between the variables. Decision Trees can Handling Complex and Non-Linear Relationship also when classification problems 

are concerned. Following are some researches based on the Decision Tree Machine Leaving Approach: 

The behavior of the individuals was analyzed in depth by F. Cacheda et al. (2013) using publicly available data from 

social networks, taking into account textual dissemination, time gap, and temporal span. In order to forecast a subject's 

depressed status, they developed two distinct machine learning techniques, called singleton and dual, that leverage textual, 

semantic, and WFs obtained from the subject's behavior on social networks. 

Facebook data was analyzed by Md. Rafiqul Islam et al. (2018) to look for any patterns that would indicate 

depression among the relevant Facebook users. They employed supervised machine learning technique after concentrating on 

four sorts of factors: emotional process, temporal process, language style, and all of these aspects together. 

The work presented by S. Oak (2017) demonstrates how artificial intelligence (AI) plays a significant role in 

improving clinical management and medical advancements, including suicide prevention. ML predictive models can be used 

to identify suicidal tendencies. NLP-based computer programs known as "conversational agents" converse and engage with 

users to offer therapy for depressive and suicidal thoughts and actions. Social media and AI have been connected to analyze 

and identify sadness in social media users. A variety of sources, including social media, research databases, audio, and video 

recordings, can provide patient data. With this data, machine learning (ML) predictive models can be developed that identify 

patterns of suicidal behavior and depression and use those findings to guide clinical management strategies and predictive 

analytics. After that, patient care systems that offer integrated, real-time support for behavioral treatment, algorithm-informed 

diagnostics, follow-up medication, and other services can be developed. 

 According to the study by Thosar et al. (2018), an Expert System for Stress Management (ESSM) can identify stress 

and depression, offer solutions, and prescribe the right medications. It functions as a virtual counsellor. It functions as a mental 

health management system and artificial intelligence therapist, saving users time and money on therapy appointments. The 

user's replies are used to teach the chatbot to identify emotions, and the recommender system responds to the user based on the 

user's emotional state. Natural language processing (NLP) is used in the backend to assist in the recognition of emotions. The 

Naïve-Bayes and collaborative filtering algorithms are used to classify emotions. For instance, if the user is afraid, brave stories 

will be given to them. The technologies utilized are Flask, HTML, CSS, PyCharm IDE, Python, Chatterbot, Chatterbot corpus, 

and Jinja 2. Chatbots, which enable two-way interactive conversation between users and application software, are a result of 

artificial intelligence. Chatbots are trained to respond in specific ways. Using the back-propagation mechanism, training is 

provided. 

According to the research done by Shephali et al. (2020) a variety of machine learning (ML) techniques are used to 

analyze a Twitter user's tweets and social network activity to determine whether or not the person is sad. The accuracy and F-

measure scores in identifying sad users increase with the number of features extracted. Some of the classification methods that 

are employed are SVM, Naïve-Bayes, and Decision Tree. Out all them, the SVM-linear classifier showed the best performance. 

A classification approach called "Depression detection using activity and content features (DDACF)" is employed. Once pre-

processing is complete, features are taken from the text. Tweet’s features visualized as Self-Center, TF-IDF, Feature Selector 

(possible values as Information Gain and Most Frequent), Sentiment (possible values as Avg and Mixed), Use Words (possible 

values as Dept-Sent and Non-Sparse) and Account Measures which has possible values As-is, Norm, Categorical.  

In the study Zohuri et al. (2020) machine learning classifiers are used in the Twitter dataset to determine whether or 

not an individual is depressed. There are two steps to it. Sentiment analysis is first used to predict binary classes, such as 

depressed/not depressed, based on a person's tweets. The performance of the Convolution Neural Network (CNN) and LSTM 
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classifiers is compared. To enhance the results of the first stage's suggested work, machine learning classifiers and a few 

optimized ensembles are employed in the second stage. The employed classifiers include logistic regression, multinomial 

naive-bayes, Bernoulli naive-bayes, and linear support vector classifier (SVC), in addition to ensembles such as gradient 

boosting and random forest classifiers. After dividing the data into training and test datasets, the tweets are vectorized. It 

provides classifiers with three different kinds of vectorizers: count vectorizer, TF-IDF, and n-grams. The final outcome includes 

the weighted mean of all second-stage alternatives. The first stage's forecasts are contrasted with this figure. The model's 

accuracy with the data determines the weights that are assigned. 
 

2.3. Support Vector Machine Based Techniques 

Decision trees are intuitive and easy to interpret, they can be prone to overfitting. On the other hand, SVMs can handle 

complex datasets and have better generalization performance but may be more computationally expensive and less 

interpretable. SVM uses kernel trick to solve non-linear problems whereas decision trees derive hyper-rectangles in input space 

to solve the problem. Additionally, it was observed that the SVMs often do take a long time to train, this is especially true 

when the choice of kernel and particularly regularization parameter means that almost all the data end up as support vectors. 

Following are some of the researches based on the SVM approach: 

A lexicon of phrases related to depression was developed in [2] is based on terms that are often used in online postings 

by people talking about depression or its symptoms. Through the use of crowdsourcing, they were able to get assessments from 

several hundred Twitter users who reported receiving a clinical screening test diagnosis. Using these metrics, they were then 

able to compare the behaviors of the standard user class and the depressed user class. 

Deep learning does yield promising results, as demonstrated by Vasavi Gajarla and Aditi Gupta (2015), who found that it 

performed on an emotion classification test that was equivalent to some approaches that used handmade features and a few 

methods that used deep learning for sentiment analysis. Applications for emotion classification in images include automatically 

classifying video sequences into genres such as romance, comedy, thriller, etc., and automatically labeling photos with 

emotional categories. 

In order to examine user data from Twitter and make patient condition prediction easier, S. Kale, Pravin Borate, and 

M. K. Nivangune (2019) sought to use this capability. The goal was to create a system that would make it easier for medical 

professionals and the relatives of depressed patients to anticipate the patient's mental health. 

Emotional artificial intelligence is used in the approach put forth by Md. Rafiqul Islam et al. (2018) to identify 

depression in people. To identify depression, it analyses twitter sentiment and applies natural language processing. Using 

Twitter APIs, the data is first gathered from Twitter. Following a wordlist-based keyword search, tweets are filtered in JSON 

format, and the text element is then extracted. After the data has been cleaned, an 80:20 CSV file is created for the train and 

test sets. Data Pre-Processing, the second stage in the training process, reads inputs from the training CSV file. POS Tagger, 

Stop Words Removal, Tokenization, and Stemming are the pre-processing techniques used on the data. The number of times 

each term appears is then calculated using a bag of words model, which is then utilized as a feature to train a classifier. The 

pickle file contains the count vectorizer objects and the trained classifier. The third stage is the testing phase, which involves 

loading the pickle file with the pre-trained model, classifying test tweets as positive or neutral, and computing the confusion 

matrix. It has been noted that the Multinomial Naïve Bayes method outperformed SVM in terms of F1 score and accuracy.  

The study done by Savadi and V Patel (2014) conducted sentiment analysis of tweets. A dataset including 43,000 tweets that 

was split 70:30 between training and test data. The dataset is comprised of two columns: text representing tweets, and sentiment, 

which can be either positive (1) or negative (0). The Naïve-Bayes Classifier and Support Vector Machine techniques are used 

to identify the sentiment. Emoji extraction, hyperlink removal, slang substitution, timestamp removal, digit removal, symbol 

removal, spelling correction, proper noun removal, lemmatization, and stop word removal are among the procedures that are 

completed during the pre-processing phase. The predictive model is then developed by training the model with the bag of words 

model, which determines the frequency of a term in the text. After that, 30% of the test data is pre-processed, examined, and 

its positivity or negativity determined via testing. Additionally, the findings are assessed using a confusion matrix, and it is 

determined that Multinomial Naïve Bayes performed better than the SVM method for the detection of depression. 
 

2.4. Deep Learning with Facial Expression  

Deep learning means using many non-linear transformations in a row. Deep learning is a way of having several 

transformations in a row, to combine layers and layers of features. SVMs typically only allow a single transformation. SVM 

can only work on texts but now as the technology upgraded there were need of more parameters which included audio and 

video where SVM failed. CNNs (Convolutional Neural Networks) and RNNs (Recurrent Neural Networks) are typically better 

than Support Vector Machines (SVMs) for image classification because they are able to learn more complex features from 

images. CNNs are specifically designed to extract features from images, while SVMs are more general-purpose classifiers. 

Deep Learning is the latest approach to solve this problem of detection and some researches are discussed below: 

The research given by A Mercy Rani and R Durgadevi (2017) examines depression through a variety of machine 

learning methods. In order to analyze depression, the processes of filtering, classifying, and in-time perception are examined. 

Time-perceptron research provides an answer depending on how much time an individual spends on social media, which raises 

anxiety levels. A variety of social media posts are examined, and the person's emotions are determined using syntactic and 

semantic analysis. Through the use of machine learning algorithms, it is possible to identify depression in all age groups and 

determine if a person's feelings and thoughts are suicidal or not based on their tweets. 

 The study proposed by M Hemanthkumar and A Latha. (2019), showed that mood can be identified using image 
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processing and chatbots that use artificial intelligence. Neural networks are the approach used for classification. The face 

detection component of the Haar Cascade Algorithm is utilized in image processing. Numerous positive (face-containing) and 

negative (faceless) images are used to train the cascade function. The next step is feature extraction. AdBoost and integral 

pictures are used to prepare the classifier that goes with it. By conversing with a chatbot, the system will also be able to identify 

different moods. As a result, the system will communicate with the user by identifying their mood and responding with stress-

inducing messages. For instance, if the user takes a picture with their camera or texts someone, the chatbot—a mood-detecting 

application—will recognize the user's feelings and play music or tell a joke to lift their spirits. 

According to AlSagri et al. (2020) research, sadness and anxiety are prevalent during the COVID-19 pandemic, and 

the term "social distancing," which is widely used these days, has contributed to social isolation and anxiety. It is critical to 

recognize that physical distance is necessary, but not emotional distance, and that mental and emotional well-being must be 

taken into consideration. It has made it possible for data scientists to use artificial intelligence in conjunction with deep learning 

and machine learning to combat depression. When AI and optical character recognition (OCR) are combined, it is possible to 

identify facial emotions and determine whether a subject in a picture or video is happy or sleeping (with their eyes closed). 

This can help prevent suicide and identify depression in its early stages. Large sets of labelled data and neural network 

topologies, which extract features automatically from the data rather than through manual means, are used to train deep learning 

models. The software combines the use of AI, voice or speech recognition, and image processing. Confusion matrix and metrics 

like accuracy, precision, and recall were used to assess the results. Various machine learning approaches are used to identify 

depression on social networking sites such as Facebook, Twitter, and others.  

The rise in mental health illnesses and cases worldwide has made it a major concern these days. Depression has far-

reaching effects on the individual as well as the community at large. The field of healthcare can benefit greatly from the recent 

advancements in Artificial Intelligence (AI) and Deep Learning technologies, which enable medical professionals to more 

effectively identify and predict mental health issues like depression early on and treat them before they cause serious harm 

quoted by [18].  

 For text analysis, an approach that combines text blob concepts with Natural Language Processing. By employing 

Text Blob's sentiment approach to analyze Facebook users' attitudes, this system determines if a person is positive or negative 

[25]. Based on this analysis, the system uses machine learning to identify mental illnesses and determine the various levels of 

depression. The aim of the project was to develop a CNN model for predicting the behavior of social media users. 

 
 

S.no Author’s Name Title of the Paper Year Approach to 

Detect 

Technology Used Pros Cons 

1 

M. Park, D. W. 

McDonald and 

M. Cha (2013) 

Perception 

Differences between 

the Depressed and 
Non-Depressed Users 

in Twitter 

2013 Text Processing 
Logistic 

Regression 
Accurate 

methodology 
Tested on smaller 

data set 

2 
Bridianne O’Dea 

et al. 

Detecting Suicidality 

on Twitter 
2015 Text Processing 

Logistic 

Regression 

Appreciable 
approach with 

direct classification 

Reliability and 

Validity of the 

method 

 

3 
M. Nadeem Identifying 

depression on Twitter 
2017 Text Processing 

Logistic 
Regression 

Four different 
Classifiers 

Restricted to 
Tweets 

4 

Devakunchari 

Ramalingam et al 

Study of Depression  

Analysis using 
Machine Learning 

Techniques 

2019 Text Processing 
Logistic 

Regression 

Senti Strength 

sentiment analysis 

High Processing 

Time 

5 
N. P. Shetty et al. 

Predicting depression 

using deep learning 

and ensemble 
algorithms on raw 

twitter data 

2020 

Text Processing 

and Sentiment 
Analysis 

Logistic 
Regression 

Emotion 
Recognition 

Limited to 

Facebook 

Comments 

6 
M. De 

Choudhary et al. 

Predicting 
Depression via Social 

Media 

2013 
Text Processing 
and Sentiment 

Analysis 

Support Vector 

Machine 

Major focus was 
on the safety and 

privacy 

Tested on Non 

confined data set 

7 
Vasavi Gajarla 

and Aditi Gupta 

Emotion Detection 

and Sentiment 

Analysis of Images 

2015 

Text Processing 

and Sentiment 

Analysis 

Support Vector 

Machine 

Broad Category 

Classification 

No defined 

output 
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S.no Author’s Name Title of the Paper Year Approach to 

Detect 

Technology Used Pros Cons 

8 

Md. Rafiqul 

Islam et al. 

Depression Using K- 
Nearest Neighbors 

(KNN) Classification 

Technique 

2018 Text Processing 
Support Vector 

Machine 

Tokenisation 
count vectoriser 

objects 

9 

S. Kale, Pravin 

Borate and M. K. 

Nivangune 

Predicting 

Depression Level 
using Social Media 

Sites 

2019 Text Processing 
Support Vector 

Machine 

Best fitted 

algorithm for the 

classification of 
emotion 

Compromise 

with the accuracy 

10 

Savadi and V 

Patel 

Face Based 

Automatic  
Human Emotion 

Recognition 

2014 

Facial 
Expressions 

(Image and 

Video 
Processing) 

Support Vector 

Machine 

Multinomial 

Approach Binary Output 

11 

Hatoon AlSagri 

and Mourad 

Ykhlef 

Machine Learning-  
based Approach for 

Depression Detection 

in Twitter Using 
Content and Activity 

Features 

2020 

Text Processing 

and Twitter 

Sentiment 
Analysis 

Support Vector 

Machine 

Convert extremely 
non- linear 

classification 

problem into a 
linearly separable 

problem 

Fails for new data 

12 F. Cacheda et al. 

Early Detection of 

Depression: Social 

Network Analysis 
and Random Forest 

Techniques 

2013 Text Processing Random Forest 

Detailed analysis 

on publicly 

available data 

Less performance 

due to 
complicated 

method 

13 
Md. Rafiqul 

Islam et al. 

Depression detection  

from social network 

data using machine 
learning techniques  

 

2018 Text Processing Decision Tree 

Use of both, 

emotional process 

and linguistic style 

Less types of 
emotional 

features 

 

14 S. Oak 
Depression Detection 

and Analysis  
 

2017 

Use Of Chatbots, 

Emotional AI 

and Combined 

Inputs (Text, 

Audio, Image, 

Video) 

Emotions AI 
Conversational 

agents 

Need of manual 

support 

15 
D. S. Thosar et 

al. 

Review on Mood 

Detection using 
Image Processing and 

Chatbot using 

Artificial Intelligence 

2018 

Use Of Chatbots, 

Emotional AI 

and Combined 

Inputs (Text, 

Audio, Image, 

Video) 

Emotions AI Faster ChatBot Heavy Processing 

16 
S. N. Shephali et 

al. 

AI Therapist Using 
Natural  

Language Processing 

2020 

Use Of Chatbots, 

Emotional AI 

and Combined 

Inputs (Text, 

Audio, Image, 

Video) 

Emotions AI 
User behaviour 

Based 
Categorical 

17 Zohuri et al. 

he Utility of Artificial  

Intelligence for Mood 

Analysis, Depression 
Detection, and 

Suicide Risk 

Management. 

2020 

Use Of Chatbots, 

Emotional AI 

and Combined 

Inputs (Text, 

Audio, Image, 

Video) 

Emotions AI 
Predict binary 

classes 

Long prediction 
time 
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S.no Author’s Name Title of the Paper Year Approach to 

Detect 

Technology Used Pros Cons 

18 
A Mercy Rani 

and R Durgadevi 

Image Processing  
Techniques To 

Recognise Facial 

Emotions  
 

2017 

Facial 

Expressions 

(Image and 

Video 

Processing) 

Machine Learning 
Time-perceptron 

analysis 

Twitter Based 

Only 

19 

M 

Hemanthkumar 

and A Latha. 

Depression Detection  
With Sentiment 

Analysis Of Tweets 

2019 

Text processing 

and Twitter 

Sentiment 

Analysis 

AdBoost and 

integral images 

Mood detection 

through image 

processing and 

chatbot 

No ChatBot 

Description is 

given 

20 
T. M. Fonseka et 

al. 

The utility of 

artificial  

intelligence in suicide 

risk prediction and 

the management of 

suicidal behaviours. 

2019 

Use Of Chatbots, 

Emotional AI 

and Combined 

Inputs (Text, 

Audio, Image, 

Video) 

Convolutional 
Neural Network 

Early Detection 

Approach 

No distinguish 

method 

mentioned 

21 
H. S. AlSagri et 

al. 

Machine Learning-  

based Approach for 

Depression Detection 
in Twitter Using 

Content and Activity 

Features 

2020 Tweets 
Convolutional 

Neural Network 

Focuses on 
different Levels of 

Depression 

No distinguish 
method 

mentioned 

22 
P. Sharma and D. 

Rawal 

Mental 

illness/Depression 
Detection from social 

media data using 

machine learning 
techniques 

2022 

Facial 

Expressions 

(Image and 

Video 

Processing) 

Convolutional 

Neural Network 

Focuses on 

different Levels of 
Depression 

No distinguish 

method 
mentioned 

Table 1: Comparison of related works 

 

III.DISCUSSION  

 Numerous open research problems have been identified as a result of this study. These problems offer a number of 

methods and ways for discussing the issue of depression identification. Practical applications are highly valued in the realm of 

depression diagnosis research. Depression, in contrast to the mood swings brought on by routine activities, can be a serious 

health problem, particularly if it persists for a long time and is mild to severe. Owing to the overuse of social media, texts 

published on these platforms—such as Facebook, Instagram, and Twitter—may provide these indicators. These texts can then 

be analyzed to determine whether the writing style is consistent with a depressive pattern. Thankfully, those who are 

experiencing depression leave some signs despite the fact that it is a nonverbal illness. A range of supervised, semi supervised, 

and unsupervised learning techniques constitute the foundation for ML and DL algorithms that are used to detect depression. 

According to specific studies, ML algorithms may identify depression in individuals based on the social media posts they make 

and the behaviors they engage in. The techniques put forth by many authors demonstrate that more classification algorithms 

can be used to improve accuracy by utilizing a rich, diversified, and discriminatory feature collection. Using the Deep Learning 

classification algorithm, a new and improved method for identifying depression was created. It uses facial expression to 

distinguish between depressed and normal faces, and it also presents a good challenge for dynamic facial analysis to diagnose 

depression in the presence of background noise. Thanks to DL, the field of depression detection is one that is significantly 

expanding. By attempting to enhance inefficient categorization performance, a multitasking method contributes to the 

enhancement of the model's overall performance. In a different study, processing time is preserved and the feature extraction 

step is eliminated by utilizing the suggested Deep Learning architecture instead of conventional Machine Learning frameworks. 

In certain NLP and sentiment analysis studies, the Multinomial Naïve Bayes method outperformed SVM in terms of accuracy 

in detecting depression. Confusion matrix and metrics like accuracy, precision, and recall were used to assess the results. 

Various machine learning approaches are used to identify depression on social networking sites such as Facebook, Twitter, and 

others. SVM performs noticeably better than other classifiers, according to analytical work by, however decision trees perform 

better when it comes to feature precision, recall, and F-measure computation. A comparative analysis of Twitter users' 

depression detection was conducted. Two publicly accessible datasets were used in the experiment, and CNN- and RNN-based 

models were used. The outcomes of the experiments show that the CNN-based model outperforms the RNN-based model. 

Inverted vocal tract characteristics were used in a novel way to detect depression; generalized CNN dilated models were 

employed for the classification. To generalize CNN models for depression identification, voice samples from two distinct 

depression datasets were combined with various properties. Comparatively speaking, the suggested model outperformed the 

other models trained on a single database by about 10% in accuracy. Dialog engagement could provide difficulties for this 

http://www.fdrpjournals.org/ijire
http://s.no/


Detection of Depression using Various Machine Learning and Deep Learning Techniques: A Review  

Published By: Fifth Dimension Research Publication             www.fdrpjournals.org/                                           45 | P a g e  

 

 

 

 

 

model. Following is an accuracy comparison table and chart of majority of the models for better vision of the overall discussed 

approaches with different accuracy parameters: 

 

Table 2: Output Comparison of Different Algorithms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig 2: Comparison of Different Algorithms by Graphical Representation 

 
IV.CONCLUSION 

Textual sentiment analysis can assist in the diagnosis of the illness because it is a non-invasive method that can be 

continuously observed and managed. This is a great help in the fight against depression since it enables us to recognise happy 

and sad moments without seeing a psychologist, giving us the ability to respond swiftly when necessary. As depression is 

inherently ambiguous, diagnosing illness with SN data can be challenging, the purpose of this article was to present a 

comprehensive analysis of the DL and ML approaches to depression diagnosis. Twitter sentiment analysis (text processing), 

facial expression analysis (image and video processing), chatbots, emotional artificial intelligence, and mixed inputs (text, 

audio, picture, and video) are some of the methods used to identify, analyse, and prevent depression. Many machine learning 

and artificial intelligence methods, such as Naïve-Bayes, LSTM-RNN, Logistic Regression, Linear Support Vector, PCA, KNN 

Classification, etc., are used to identify emotions and therefore to identify depression. The effectiveness and efficiency of 

several algorithms, such as SVM and Multinomial Naïve- Bayes, are compared to determine which is more effective in 

identifying emotions and, consequently, depression through tweets. Through the comparison of findings with numerous 

complementary success indicators and the disclosure of statistical results, newly developed methodologies for larger and more 

diversified datasets can aid in the discovery of optimal DL methods and conventional ML techniques for potential class 

imbalance implementations. These methods have the potential to be included into a comprehensive system in the future, 

allowing for the clinical classification of depression patients based on the emotional profiles they describe. In conclusion, many 

AI and ML algorithms can be used to detect depression, mood, and emotion in text, photos, videos, speech, gestures, and other 

mediums. 

 

V.FUTURE SCOPE 

Depression has grown to be a widespread illness that affects individuals of all ages, socioeconomic levels, and cultural 

backgrounds. Because loneliness is inherently solitary, it can be challenging to identify people who are in need of assistance 

due to a mental illness but are unable to communicate their needs. Even depressed people sometimes ignore these individuals. 

In the future, more advanced hybrid cluster methods with ML and DL techniques could be created in the setting of substantial 

data depression for more precise and effective depression identification. For instance, when a chatbot senses that a user is 

Models Precision Recall F-1 Score Accuracy 

Decision Trees 0.67 0.68 0.75 0.67 

Linear Support Vector 0.83 0.83 0.83 0.82 

Naïve Bayes w/ 2-grams 0.82 0.82 0.82 0.82 

Logistic Regression 0.86 0.82 0.84 0.82 

Naïve Bayes w / 1-gram 0.81 0.82 0.81 0.86 

Ridge Classifier 0.81 0.79 0.78 0.79 
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down, it will reply with a joke or music to lift their spirits, but it can be enhanced by forwarding such data to the server where 

more decisions could be made. These emotional AI and ML-based solutions may be useful in diagnosing, treating, and 

preventing depression as well as offering a means of prevention but there is a performance gap when it comes to the processing 

where LSTM can be used. Also, for the facial expression processing as the computation power and accuracy needed is more 

ensemble technique can be used. 
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