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ABSTRACT  

 
Humans show their emotions, feelings 
mainly through speech, but also through 
their facial expressions. Depression is a 
down feeling that has been increasing 
among people. Since this is costly in human 
resources and difficult to do objectively, 
there is the need for automatic systems to 
predict it. In this project, we have used 
convolutional neural networks (CNN) for 
facial expression recognition task . The 
proposed method has three stages: (a) face 
detection, (b) feature extraction using AAM  
like angle and magnitude of pixels   and (c) 
depression prediction using the facial 
expressions. Face  detection is done using 
viola jones and features are extracted using 
SIFT and HOG.  Our experiment showed 
that the proposed model performs 
significantly better on the target tasks 
compared to the state-of-the-art approaches. 

Keywords: depression, feature extraction, 
convolutional neural network, pixels 

I.INTRODUCTION 
 Depression is nothing but the 
prolonged stress over 6 to 8 months. 
Depression is a state of mind where the 

human’s feeling is different from his normal 
ones. It can be either lower or higher than 
his normal state of mind. Depression will 
affect people in all ages. The causes of 
depression differ from person to person. 
Some of the common causes are history of 
the family, personality, serious medical 
illness, usage of drugs, etc. Treating 
depression is not much difficult. But before 
treating it one should be diagnosed properly 
for depression.  Clinically it takes some time 
to diagnose that the person is depressed or 
not. In this case it would be effective if there 
is an automatic system for diagnosing 
depression which would avoid some serious 
consequences so that it could be diagnosed 
and treated earlier. 

Face Recognition has been one of the 
real zone of  enthusiasm for the field of 
biometric and security for as long as few  
decades. People have an extremely solid 
face acknowledgment method. Human 
cerebrum is sophisticated to the point that it 
can   perceive faces even with the huge 
changes in appearance. The researchers have 
dependably been astonished by the human 
cerebrum ability to perceive look under 
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changed differed condition. A parcel of 
endeavor were made to recreate this 
procedure of our cerebrum. Different 
calculations were produced for confront 
acknowledgment in light of this. The 
productivity of acknowledgment relies upon 
highlight extraction technique embraced. 

The Automatic identification of 
depression  is a subject of high enthusiasm 
for the wellbeing space since it is not just a 
vital marker for medicinal finding yet has 
more additional favors . It is significant that 
the emotions and feelings are exhibited first 
through the facial expressions than the 
words,gestures etc. Face potrays the state of 
mind vividly. Hence analyzing the facial 
expressions would certainly give out the 
mental state of a person.  
    In addition, torment is a subjective 
inclination which can be portrayed diversely 
crosswise over societies . Accordingly, 
torment evaluation could be exceedingly 
profit by programmed devices. There are 
three major steps in the Depression 
Prediction: 
   1. To detect the face from the given input 
image or video. 
   2. To extract the facial features like eyes, 
nose, mouth from the detected face and 
   3. To classify the input into two classes as 
depressed and non depressed. 
 

 The key factor in the Depression 
Prediction is the feature extraction and 
training . Efficiency depends on how easily 
features can be extracted for the descriptor 
and also on the efficiency of the training and 
classification. Features of different 
expression should show high variance while 

same expressions should show little or no 
variance. 

 The appearance features represents 
the appearance variations of the face such as 
wrinkles, furrows, etc. It can be pulled out 
from either the whole face image or specific 
regions in a image of face. It uses Local 
Binary Patterns (LBP) to extract facial 
texture features and combines different local 
histograms to recover the shape of the face. 

Classification is performed through a 
coarse-to fine scheme, where seven 
templates were designed to represent the 
corresponding seven basic facial expressions 
The geometric feature measures the 
variations in shape, location, distance of 
facial components like mouth, eyes, 
eyebrows, nose, etc. In Hybrid features uses 
both geometric and appearance based 
approaches to extract features. In this paper 
different algorithms adopted for face 
expression recognition are reviewed. The 
outline of this paper is as follows. Section II 
provides an Techniques and methods of  
face expression detection . Section III 
presents the detailed review of existing work 
Section IV explains the databases and results 
achieved in existing works. Section V 
concludes this paper. 

 
II. TECHNIQUES AND METHODS 
The Face Expression Recognition is a 
multistage procedure .i.e. it is prepared in 
stages. The primary phases of detection are 
(1) Preprocessing (2) Face Detection (3) 
Facial part Detection (4)Feature Extraction 
and (5) grouping 
Pre processing This is the initial step of any 
picture handling method. In this stage we 
influence the contribution to picture good to 
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process. The picture might be taken under 
various conditions utilizing distinctive 
hardware. So the pictures that we get may 
not be in a standard frame. The Input picture 
may likewise be influenced by different 
unsettling influences like commotion, 
brightening varieties, foundations and so on. 
Additionally the pictures might change in 
sizes. So the initial phase in face expression 
recognition   is the picture 
institutionalization which includes Noise 
expulsion, upgrade, resizing of the info 
picture. This is done in the pre-handling 
stage. Likewise a large portion of the face 
expression recognition  strategies utilize 
dark scale pictures as opposed to shading 
pictures. In such cases the transformation 
from shading to dim scale likewise goes 
under the pre-preparing stage. We can state 
that pictures are institutionalized in the pre-
preparing stage. 
Face Detection 
Once the picture is pre-prepared our next 
point is to expel all the undesirable back 
grounds and concentrate the face alone for 
additionally preparing. This stage is called 
Face recognition. The most normal 
procedures utilized for confront 
identification is Edge identification. 
 

 

Fig 1: Face detection 
 
 Facial Component Detection 
In this stage different Region of Interest are 
recognized. The returns on initial capital 
investment in Face location are Eyes, 
eyebrows, nose, mouth/lips, ear, fore head 
and so forth. Both Local and Global 
methodologies are utilized for recognizing 
ROIs of Face. 
Feature Extraction 
This is the most basic stage in FER. The 
procedure utilized in this stage is basic as it 
decides the proficiency of FER The normal 
element extraction methods are Gabor 
channels , Local Binary Patterns (LBP) , 
Principal Component Analysis (PCA) , 
Independent Part Analysis (ICA) , Linear 
Discriminant Examination (LDA) and so on. 
 

 
Fig 2: Finding keypoints and Feature 

extraction 
 
Classifier 
In this stage the classifier groups the 
highlights that are separated from the face 
pictures to the individual demeanor classes. 
Bolster Vector Machine (SVM)  is the most 
usually utilized classifier. Neural Networks, 
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Nearest Neighbor and so forth are likewise 
utilized for grouping. 
 

 
Fig 3a: Output 

 

 
Fig 3b: Output 

 
III. RELATED WORK 
Yani Zhu et al present a novel expression 
recognition method. Equable Principal 
Component Analysis (EPCA) is used as 
expression features representation and 
Linear Regression Classification (LRC) is 
employed as expression classifiers. EPCA 
maintains the useful information of the 

original image while reducing the dimension 
of feature vector data. LRC deals with the 
problem of face recognition as a linear 
regression problem. 

 Michael Revina et al  proposes a method for 
facial expression recognition (FER) using 
Local Directional Number Pattern (LDN) 
and Local Tetra Pattern (LTrP). The 
proposed FER method removes the noise 
using Modified Decision Based 
Unsymmetrical Median Filter (MDBUTMF) 
method. The Local Directional Number. 
(LDN) pattern descriptor is found based on 
the eight Gaussian edge descriptors. The 
proposed method encodes the coorelation 
between the pixel referenced and its 
neighbors, based on the directions which are 
calculated using the first-order derivatives in 
vertical and horizontal directions. 

MunirAhamedRabbani et al proposes to use 
Genetic algorithm for optimizing the best 
Eigen vectors to improve the recognition 
accuracy of Modular image Principal 
Component Analysis (MIPCA) for face 
recognition. Modular Image PCA evinced to 
be efficient in extracting features for 
recognizing face invariant to large 
expression. It is important to note that all the 
extracted features are not efficient and 
required for recognition. Modular Image 
Principal Component Analysis (MIPCA) 
optimizes the results obtained by Modular 
Image PCA for expression invariant face 
recognition. 

Deshna Jain et al deals with a face 
recognition system where ELPP is used to 
reduce the dimension of face images and 
hence uses ELPP coefficients as features to 
the classifier for recognition two classifiers 
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namely Naive Bayes classifier and Support 
Vector Machine are used.Results of face 
recognition of different data sets are highly 
impressive and at the same time results of 
facial expressions are encouraging. 

Ann Theja Alex et al   propose a novel 
method for face recognition based on `edge-
strings' In the proposed technique, the edges 
of a face are identified, and a feature string 
is created from edge pixels. This forms a 
symbolic descriptor corresponding to the 
edge image referred to as `edge-string'. The 
`edge-strings' are then compared using the 
Smith-Waterman algorithm to match them. 
The class corresponding to each image is 
identified based on the number of string 
primitives that match. 

AdvaitApte et al uses morphological 
manipulations, statistical formulas and 
image processing techniques that come up 
with a more efficient Facial Expression 
Recognition algorithm, using any frontal 
posed image. The entire procedure of facial 
expression recognition is categorized into 
Face detection, Facial feature localization 
using morphological operations, facial 
feature extraction using statistical formulas 
and finally, feature classification using 
neural networks. 

 Farooq Ahmad Bhat  et al  present the 
recognition of face images based on Gabor 
wavelets. Performance comparison of 
recognizing face images taken under varying 
facial expressions, varying lighting 
condition and varying poses are presented 
For experiments face images from the three 
datasets (ORL, Yale and FERET) are used. 

M. Belahcene et al  propose a face 
recognition system insensitive to 
expressions. This system uses the 
concatenation of the entire face with the 
regions of interest (nose, mouth, right eye 
and left eye). To boost the discriminant 
information phases of Gabor filter are used. 
The Principal Component Analysis (PCA) 
and Enhanced Fisher linear discriminant 
Model (EFM) are applied to the data to find 
a reduced basis projection and discriminant. 
The classification is usually obtained using a 
single distance measure in the final 
multidimensional space applied to the 
CASIA color database and gives a 
recognition rate of overall evaluation 
RReval = 94.30% and the test set RRtest = 
81.30%. 

Fazael Ayatollah et al use support vector 
machine (SVM)  as the classifier.  New 
multimodal face recognition method that 
extracts features of rigid and semi-rigid 
regions of the face using Dual-Tree 
Complex Wavelet Transform (DT-CWT) is 
proposed. DT-CWT disintegrates range and 
intensity images into eight sub-images 
consisting of six band-pass sub-images to 
represent face details and two low-pass sub-
images to represent face approximates. The 
proposed method has been evaluated using 
the face BU-3DFE dataset containing a wide 
range of expression changes. The findings 
includes the overall identification rate of 
98.1% and the overall verification rate of 
99.3% at 0.1% false acceptance rate. 

Rui Liu et al proposes a novel method for 
face recognition that accounts for both 
expression and lighting variables within a 
single model is proposed. It carries out 
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recognition by manipulating a dense 
matching between the face images on a 
minimum intensity difference tree, which 
can be both extremely fast and accurate. 

IV. PROPOSED SYSTEM 

The proposed method has three stages: (a) 
face detection, (b) feature extraction and (c) 
depression detection . The first phase of the 
proposed system involves face detection that 
includes skin color detection using YCbCr 
color model, lighting compensation for 
getting uniformity on face and 
morphological operations for retaining the 
required face portion. The output of the first 
phase is used for extracting features of face 
like eyes, nose, and mouth using AAM 
(Active Appearance Model) method. The 
final stage, automatic depression prediction, 
involves simple Euclidean Distance method. 
In this system, the Euclidean distance 
between the feature points of the training 
images and that of the query image is 
compared. Based on minimum Euclidean 
distance, output  is classified into depressed 
or non-depressed. The classification is done 
by Convolutional Neural Neworks. 

 
Fig 4: Steps followed in Depression 

Prediction 
 

CNNs are an architecture of neural 
networks proposed by LeCunet al.  that 
localized local features in images to extract 
information of the visual content. CNNs are 
made of different types of layers, stacked on 
top of each other. The basic layer of a CNN 

is the convolution layer, which convolves a 
given tensor of size 
W × H × D 
With K different filters of size 
F × F × D 
with a stride of S between convolutions and 
padding the input with P zeros. This 
convolution of the input by K filters outputs 
a tensor with dimensions 
W’× H’ × D’ 
where 
W’ = (W − F + 2P)/S + 1 
H’ = (H − F + 2P)/S + 1 
D’ = K. 
The values of the convolution filters are 
learned by initializing them randomly and 
updating them by performing gradient 
descent using the back propagation 
algorithm .To compute the error for a given 
input to the network, the last layer of the 
network is a loss layer which computes the 
error between the ground truth label of an 
input image and the predicted output for that 
image. This error at the output is back 
propagated to previous layers in order to 
compute the gradients for the weights of 
previous layers. 
 
V. RESULT 
The performance of the proposed system 
was tested on standard database. The 
database contains material gathered from 
different individuals. Each individual 
performed all desired actions. In the first 
manner the proposed system trained on each 
subject (person) different facial expression 
with CNN. So all subjects with their facial 
expressions were exist in both training and 
testing datasets which is called person-
dependent. The result shows that the 
proposed system can classify the depressed 
and non depressed people correctly with 
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recognition rates 85% using dataset with 
existing one. 
 

VI. CONCLUSION  
In this paper a portion of the proficient 
techniques for face and face articulation 
acknowledgment are evaluated. The paper 
likewise gives a brief thought of the 
calculation utilized by these systems. The 
methods here are considered to give a decent 
acknowledgment rate when connected to the 
most generally utilized databases accessible. 
These systems are utilizing a half and half 
calculation in which both all encompassing 
furthermore, nearby highlights are viewed as 
in order to expand the acknowledgment rate 
and accomplish more prominent execution. 
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