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Abstract— Depression could be a common but however is a serious mood disorder. It causes severe symptoms that have an effect on 

how you feel, think, and handle daily activities like sleeping, eating or working. Depression is a condition that affects not only your 

physical but also mental health. In 2015 the total number of people with depression was estimated to exceed 300 million, globally[1]. 

There is no proven way that individuals recover from depression. However, medical treatments require constant participation of 

psychologists, as a medical expert can recommend an individual to go under various physical tests and blood tests, this has drawn 

attention to the development of a reliable and efficient depression detection system. This paper exhibits a novel method of detecting 

depression based on facial expressions. Facial Expressions play a major role in exhibiting the emotional state of a human being. Since 

facial expressions of people under depression are different from normal face expressions.  
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I. INTRODUCTION 

Many people feel discouraged or sad at times. It's an ordinary response to misfortune or life's battles. But whilst intense 

unhappiness such as feeling miserable, useless, goes on for a long period of time then it might be something more than just being 

sad, that is an individual could be suffering from depression. Some of the common symptoms of depression could be anger, loss 

of energy, concentration issues, loss of interest. With India seeing significant changes in globalization, urbanization, 

modernization, depression is probably going to increase in the coming years. At some stage in life, 36% of Indians are likely to 

suffer from depression[1].   

Current methods of detecting depression is mostly based on patients self-reporting. One of the biggest myths about depression 

is that people with depression are considered to be crazy, which stops individuals from  reaching out for help and support. Also 

current methods require necessary involvement of experts. People have become habitual to doctors doing the blood tests or some 

other laboratory tests to detect depression. However, most of the tests are not very helpful when it comes to depression detection. 

Patient Health Questionnaire(PHQ-9) is being used to measure the severity of depression. However, it can only be used 

tentatively.  Current strategies of assessing depression rely entirely on verbal reports like interviews or questionnaire of patients 

about their past and family. Usually, people are not aware that they are going through depression. Also study in India states that 

mental health care experts are incompetent or unfit to identify or analyze common mental problems[1]. But research states that 

depression can be conveyed non-verbally and can be detected automatically using a depression detection system based on facial 

expressions.  

To add value in the context of Telepsychology applications and wide population pre-screening programs, our project presents 

a facial geometry based depression detection technique. The proposed system detects faces on images, which are then converted 

to gray scale to remove insignificant objects from the image. The results of the preceding steps are fed to a classifier. The result 

from the classifier along with the user's answers from PHQ-9 questionnaire are averaged to obtain a score of severity of 

depression.  

II. METHODOLOGY  

The paper layouts the stages and techniques that are utilized in the task to investigate depression detection using the visual 

pieces of information. The framework will request people to answer the questions based on PHQ-9 and will observe the facial 

expressions to get the information demonstrating symptoms of depression. At the end of the session the person gets a PHQ-9 

score suggesting the need of treatment.  

The paper proposes a system that will help in detecting depression in college students. The system will be trained with 

features of happy, contempt, disgust and other faces. Then in the testing phase videos of college students will be collected while 

they are answering Phq-9 questionnaire. The students’ facial features will be extracted and normalized for effective detection of 

features throughout the video. Then the extraction of facial features would be done for the test data set, classifying them by 
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SVM classifier for depression detection. Depression detection will be done by overall presence of happy, contempt and disgust 

and other features throughout the video frames.  

If the presence of happy features is low, and based on the presence of other features, the student will be classified as having 

mild, moderate or high depression. The level of depression will be found out by amount of negativity in the video. If the level of 

happy features is less, the amount of negativity will be more. The student will be classified as highly depressed, if the amount of 

negativity is high; mildly depressed if the negativity level is moderate and not depressed if the amount of negativity is much less. 

The architectural diagram of the proposed automated system can be modeled in the following way: 

 
Fig. 1  Flowchart of the System  

III. IMPLEMENTATION  

The stages and techniques that are utilized in tha task of developing Depression Detection system using 

the visual clues are explained as follows: 

A. Face Detection  

A Face Detector needs to tell whether a picture of subjective size contains a human face and provided that this is true, where 

it is. This task requires a precise numerical description of what distinguishes human appearances from different objects. Face 

Detection can be done easily and reliably with a open source framework called OpenCV. OpenCV has a built-in Face Detector  

that provides clear photos of  a person when facing the camera. However, it is difficult to detect a person's face when viewed 

from different angles. One of the advantages of OpenCV is that it can be used on multiple platforms, such as both Windows and 

Linux. It detects as many faces as possible and use all of them in sequence. A video is captured as the students answer the 

questionnaire and converted into frames which is stored in a folder. Even a small video of about one minute captures 1000 to 

2000 images of the same person. These images are used as a data set of  test faces. 
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B. Image Normalization 

The objective of Normalization is to reduce the effect insignificant, useless information in the background like cloth, hair, etc 

so the face detection process is enhanced. Contrast Limited Adaptive Histogram Equalization (CLAHE) is used to pre-process 

the images. This method helps in increasing the contrast of images, through transforming the histogram of original images to a 

uniform histogram, that is, making the intensity pixels of  the images uniform. CLAHE is robust to changes in the data set used.  

 
 

 

C. Feature Extraction 

Features are bits of information that describe the state of the object. We transform the dots overlaid on the face into features 

to feed the classifier. The facial landmarks from a image represent the position of all the moving parts of the detected face , that 

is used to express an emotion. The facial features are detected for every frame of the video in the training phase. Then the 

feature set of the test face images are formed. The system tests these features for the presence of happy, contempt or disgust 

facial features. Based on the level of the presence of these features in the entire video, the image can be predicted as Mildly 

Depressed, Severely Depressed or Not Depressed. 

 
Fig. 1  Example of an unacceptable low-resolution image 
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Fig. 2  Example of an image with acceptable resolution 

 

D. Classification  

Once the features are extracted, the features can be classified using Support Vector Machine classifier. Support Vector 

machine is a supervised machine learning algorithm that is mainly used for classification purpose as well as for regression 

purpose. SVM is basically a binary pattern classification method with the objective of assigning a pattern to a class. SVM 

classification deals with the formation of a line or a hyper-plane that effectively classifies different classes. SVM generates 

templates of each person in the training phase, and in recognition phase it decides whether feature vector agree or disagree with 

all templates. The SVM classifier is trained with the happy, contempt and disgust features. In the testing phase, the features of 

the faces of the test data set is extracted and tested with this trained SVM to recognize a happy, contempt or a disgust face.  
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IV. CONCLUSIONS 

To add value in the context of Telepsychology applications and wide population screening programs, this paper presents the 

development of a Depression Detection System based on facial expressions. The data used is very standardized with all the 

faces facing towards the camera making sure that there is textual content on the images and emotions are recognizable. The 

landmark detector used provides landmarks in real time with high quality predictions. One important thing is to split the data set 

because we need to find out how the classifier generalizes its recognition capability rather than how well it memorizes the data 

set. 80-83% of classification accuracy was provided by SVM classifier. Extensive participation from clinical experts and self-

reporting is required currently in the diagnosis of depression and this has drawn much attention to the development of an 

efficient and reliable automatic diagnosis system. 
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