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Abstract— This paper objective is to introduce and        
emphasize the needs and applications of Facial Emotion        
Recognition. Facial Emotions being a type of non-verbal        
communication is something a human brain can       
interpret in a snap without any effort, but it’s not the           
same when it comes to machines. 
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1. Introduction 
Facial emotions are the non-verbal communication method       
by which one person can understand the mood or the          
mental state of another person. And we humans are really          
good at it. We can interpret about the mood of the person            
just by looking at the expression of their face. There are           
basically 7 different types of facial emotions namely:        
Angry, Disgust, Fear, Happy, Sad, Surprise, and Neutral.        
And the best thing is that each expression can be identified           
by humans without any effort as they all give different look           
on the face.  
Now the Facial Emotion Recognition (FER) has become an         
interesting and challenging for the computer vision. The        
highest accuracy that can be found on Kaggle Kernel is          
70%. The dataset for FER can be downloaded from here. 
 

 
Fig. 1 Emotions 

Fig. 1 shows the imagery representation of various facial         
emotions. It can be totally observed that each of the          
emotions are distinguishable. That’s why we humans are        
able to do it without any delay but when it comes to            
machines we need to train them using certain datasets so          
that it is able to recognise faces. 
 

 
Fig. 2 FER Dataset Samples 

Fig. 2 shows the random samples of facial expression with          
appropriate label that is available in the training dataset of          
FER. The dataset contains 28709 training data samples and         
7178 testing data samples. The data consists of 48x48 pixel          
grayscale images of faces. The faces have been        
automatically registered so that the face is more or less          
centered and occupies about the same amount of space in          
each image. The task is to categorize each face based on the            
emotion shown in the facial expression in to one of seven           
categories: {0=Angry, 1=Disgust, 2=Fear, 3=Happy,     
4=Sad, 5=Surprise, 6=Neutral} 
When we apply a very naive ML algorithm i.e kNN          
Classification with k = 50 and no normalization at all we           
can get an accuracy of 31.27% on the testing samples. So in            
order to increase the accuracy we need to go DEEP.  
We need to use the technique of Deep Learning which is           
subset of Machine Learning in order to increase the         
accuracy and make it more reliable. There are several         
applications of Facial Emotion Recognition and are not        
limited to face expression synthesis, mental state       
identification, etc. 
 

2. Categorising Facial Emotions Feature 
Facial emotions can be easily categorised based of either         
minor deformations or based on major deformations on the         
face. A person when happy (smiling or laughing) his/her         
cheeks are pulled up and his/her lips corner are stretched  in           
the upward direction, tooth showing. Now considering a        
person is angry then his/her eyebrows are lowered, lips         
tightened. So, it can be easily perceived about the         
differences in the emotions.  
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3. Steps Involved in FER 

 
 

Fig. 3 Facial Emotion Recognition System 
● Image Acquisition: Provide an image to make       

prediction for. 
● Pre-processing: Tune the quality of image by       

removing the noise and smoothing it. Also       
involves normalization which plays a vital role in        
ML/DL. 

● Segmentation: It’s like separating the provided      
images into homogenous regions. Like the edges,       
texture, etc. 

● Feature Extraction: Extracting the important     
features required and discarding the other      
features. 

● Classification: Provides the output. 

 
4. Tools/Packages Used 

● Python3x 
● Numpy: Python package to deal with arrays. 
● Pandas: Python package to deal with .csv files. 

● OpenCV: Package to deal with Image      
processing, also used to get real-time image from        
the webcam. 

● Keras: It is an open source Neural Network        
library written in Python which is capable of        
running on top of TensorFlow, Theano, Microsoft       
Cognitive Toolkit or MXNet. 

 

5. Applications 
● Play music as per mood.  
● Mental State Identification 
● At work place to check mood of employees, etc. 

 

5. Conclusion 
FER has an extensive use and there have been researchers          
working in this field for past 2 decades. Facial emotions are           
a representation of how a person is feeling though the          
person doesn’t need to say anything at all. This requires a           
lot of progress as it can been that only eyes are enough to             
represent angriness, sadness. The objective of this paper is         
to give a brief introduction on FER. My implementation         
can be found here. 

 

REFERENCES 

[1] http://cs231n.github.io 

[2] Wallhoff, F., Facial expressions and emotion database, 
ttp://www.mmk.ei.tum.de/waf/fgnet/ feedtum.html, last 
accessed date: 01st june 2009, 2006. 

[3] Deep Learning Book by Ian Goodfellow 

[4] Gu, H., Su, G., and Du, C., Feature points extraction 
from faces. 2003. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pramana Research Journal

Volume 8, Issue 7, 2018

ISSN NO: 2249-2976

https://pramanaresearch.org/378

http://www.github.com/raj-rishav.
http://cs231n.github.io/

