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Abstract— As Facial expression recognition project is 

system in which we can detect persons facial expression and 

display weather person is smiling, angry, sad or shock. This 

software system is a Web application which can detect the 

person from uploaded image also this web application 

register the person face. Based on this statistic system 

conclude the persons emotional state. Web application is 

designed in Python Django. We are going to use a method 

Histogram of Oriented Gradients and use an algorithm 

called face landmark estimation. 
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I. INTRODUCTION 

The find faces in an image, we need to break the image into 

16x16 pixels small square boxes each. After break up the 

image we will count how much gradients points appear in 

each direction (i.e.  Point up, point up-right, point right, 

etc…). Then we will swap that square with the arrow 

directions in the image.  

 The final result is we convert the original complex 

image into a simple representation which captures the basic 

structure of a face. This is called the Histogram of oriented 

gradients representation). To find faces in this HOG image, 

all we have to do is find the part of our image that looks the 

most similar to a known HOG pattern that was extracted 

from a bunch of other training faces. Thus we can find any 

face in given images. 

 We will try to warp each picture so that the eyes 

and lips are always in the sample place in the image. To do 

this, we are going to use an algorithm called face landmark 

estimation. There are lots of ways to do this, but we are 

going to use the approach invented in 2014 by Vahid 

Kazemi and Josephine Sullivan. 

 The basic idea is we will come up with 68 specific 

points (called landmarks) that exist on every face — the top 

of the chin, the outside edge of each eye, the inner edge of 

each eyebrow, etc. Then we will train a machine learning 

algorithm to be able to find these 68 specific points on any 

face. 

 We’ll simply rotate, scale and shear the image so 

that the eyes and mouth are centered as best as possible. 

 We are only going to use basic image 

transformations like rotation and scale that preserve parallel 

lines. 

 Now to recognize the person in image we use deep 

learning algorithm. The training process works by looking at 

3 face images at a time 

 Load a training face image of a known person 

 Load another picture of the same known person 

 Load a picture of a totally different person 

 Then the algorithm looks at the measurements it is 

currently generating for each of those three images. It then 

tweaks the neural network slightly so that it makes sure the 

measurements it generates for #1 and #2 are slightly closer 

while making sure the measurements for #2 and #3 are 

slightly further apart 

 After repeating this step millions of times for 

millions of images of thousands of different people, the 

neural network learns to reliably generate 128 measurements 

for each person. Any ten different pictures of the same 

person should give roughly the same measurements. 

Machine learning people call the 128 measurements of each 

face an embedding. The idea of reducing complicated raw 

data like a picture into a list of computer-generated numbers 

comes up a lot in machine learning (especially in language 

translation). The exact approach for faces we are using was 

invented in 2015 by researchers at Google but many similar 

approaches exist. 

 This process of training a convolutional neural 

network to output face embeddings requires a lot of data and 

computer power. Even with an expensive NVidia Telsa 

video card, it takes about 24 hours of continuous training to 

get good accuracy.  But once the network has been trained, 

it can generate measurements for any face, even ones it has 

never seen before! So this step only needs to be done once. 

Lucky for us, the fine folks at OpenFace already did this and 

they published several trained networks which we can 

directly use. So all we need to do ourselves is run our face 

images through their pre-trained network to get the 128 

measurements for each face. Here’s the measurements for 

our test image: 

 The last step is actually the easiest step in the 

whole process. All we have to do is find the person in our 

database of known people who has the closest 

measurements to our test image. You can do that by using 

any basic machine learning classification algorithm. No 

fancy deep learning tricks are needed. We’ll use a simple 

linear SVM classifier, but lots of classification algorithms 

could work. All we need to do is train a classifier that can 

take in the measurements from a new test image and tells 

which known person is the closest match. Running this 

classifier takes milliseconds. The result of the classifier is 

the name of the person. 

 The rest of this paper is organized as follows. 

Section 2 consists of Literature Survey. Then our proposed 

queuing system model is shown in section 3. Advantages, 

Objectives and Disadvantages of proposed system are 

shown in section 4, followed by brief conclusions and 

suggestions for future work are shown in section 5. Then the 

references are shown in section 6. 

II. LITERATURE SURVEY 

We could not find much of the literature directly related to 

our proposed system. Few of the literatures are cited below. 

A. Facial Expression Recognition System 

Ewa Piatkowska DePaul University 
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 This paper focused on facial expression recognition 

which  consists of 3 stages: face detection, feature extraction 

and expression recognition. Which uses he psychological 

background of a problem is presented. Methods proposed in 

literature are reviewed for each stage of a system. Finally, 

the design and implementation of my system are explained. 

The face detection algorithm used in the system is based on 

work by Viola and Jones. The expressions are described by 

appearance features obtained from texture encoded with 

Local Binary Patterns. The Support Vector Machine with 

RBF kernel function is used for classification. Databases 

that were used are: The Facial Expressions and Emotion 

Database, which contains spontaneous emotions and Cohn-

Kanade Database  with posed emotions.  

B. A Literature review on Facial Expression Recognition 

Techniques 

Ms.Aswathy.R 

 This paper is based on automatic facial expression 

recognition. It has become a progressive research area.  It is 

very important Chatercteristic in human-computer-

interaction. The facial expression recognition finds major 

application in areas like social interaction and social 

intelligence. A review of various techniques used in facial 

expression recognition like principal component analysis 

(PCA), linear discriminant analysis (LDA) etc is done in this 

paper. The survey is represented in tabular form for quick 

reference 

C. Automatic Classification of  Single Facial Image 

Michael J. Lyons, Julien Budynek, and Shigeru Akamatsu 

This paper focus and  propose a method for automatically 

classifying facial images based on labelled elasticraph 

matching, a 2D Gabor wavelet representation, and linear 

discriminant analysis. Results of tests with three image sets 

are presented for the classification of male and female, race, 

and expression. A visual interpretation of the discriminant 

vectors is provided. 

D. Facial Emotion Recognition using Deep Learning 

Ankit Awasthi (Y8084) 

 This paper aims to a human brain activity. The 

Facial emotion recognition is one of the most important 

cognitive functions that our brain performs quite efficiently. 

State of the art facial emotion recognition techniques are 

mostly performance driven and do not consider the logics 

relevance of the model. This project is an attempt to look at 

the task of emotion recognition using deep belief networks 

which is logically very appealing and at the same has been 

shown to perform very well for digit recognition in 2006. 

We look at the effects of varying number of hidden layers 

and hidden units on the performance of the model and 

attempt to develop important insights into the features learnt 

by the model. Also we observe that as found various 

psychological findings our model finds lower spatial 

frequency more useful for recognizing facial expressions 

than higher spatial frequency data. 

III. SYSTEM PROPOSED ARCHITECTURE: 

 
Fig. 1: Architecture of FER 

The proposed FER system has been developed as an 

standalone application, with no communication with other 

services or applications. The most important component 

incorporates all the functionality, which is itself divided into 

3 modules, while the second one is a simple Graphical User 

Interface that allows user access to the system’s features. 

The first module is use for Detect Faces in image. The 

second module does the face extraction and Recognize 

whose face is present in image.th third module Detect 

emotions on the faces in image. Also this architecture 

contains database to store the uploaded images and graphics 

user interface. 

IV. PROBLEM STATEMENT 

This project aims to predict from the black and white picture 

of the persons face which emotion the facial expression 

convey. So using HOG representation method  and facial  

landmark algorithm able to detect accurate emotion and 

using deep learning algorithm will be able to recognize the 

persons. 

V. CONCLUSIONS 

Using above described techniques at backend in python we 

design a web app using a python framework(Front end + 

Back End + Database) for web apps known as Django(In 

Django Python is used as core language for backend and we 

design front end pages using HTML, CSS). Thus this web 

app will be function to recognize person in either uploaded 

image or live stream from webcam. 
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