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Abstract— The  human  face  plays  an  important  role  for 

automatic recognition of emotion in the field of identification 

of  human  emotion  and  the  interaction  between  human 

and computer  for  some  real  application  like  driver   state 

surveillance, personalized learning, health monitoring, 

automatic music player, etc. In this article we have tried to 

design an automated framework for emotion detection using 

facial   expression. Facial   expression   recognition   system 

require   to   overcome   the   human   face   having   multiple 

variability  such  as  color,  orientation,  expression,  posture, 

texture   and   so   on.   Facial   Expression   Recognition   is 

challenging  problem  up  till  now because  of  many  reasons, 

moreover,  it  consists  of  three  sub  challenging  tasks  face 

detection,     facial     feature     extraction     and     expression 

classification. Frontal face detector algorithm is used to detect 

the face from the captured image. 68 landmark using DLIB 

libraries are used for feature extraction of the face. Emotion 

detection is done by calculating the Euclidian distance 

between the feature points. Emotions are classified into seven 

major categories viz. joy, sorrow, surprise, disgust, fear, 

anger, neutral. Here, we are detecting 4 emotions, viz. happy, 

sad, surprise and neutral. 

Key words: Frontal Face Detector, Facial Expression, 68 
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I. INTRODUCTION 

Facial expressions are one of the natural means to 

communicate the emotions and these emotions can be used in 

entertainment and Human Machine Interface (HMI) fields. 

The main objective of this work is to develop an intelligent 

system that can easily recognize the facial expression and 

accordingly perform the function of the system. The seven 

universally classified emotions   are Happy, Sad, Anger, 

Disgust, Fear, Surprise and Neutral. Emotion recognition is 

useful to make smooth communication between human & 

computer interaction. The recognition of human emotion can 

have wide applications in heterogeneous field.  “Your Face 

speaks louder than your voice”, to support this sentence one 

communication research says that during face to face 

communication nonverbal communication have 55% impact 

on the message conveyed between two parties so analysis of 

facial expression and cognition is necessary for effective 

communication. Facial behavior recognition is an application 

of computer vision that uses technology like image 

processing, and artificial intelligence, and expert knowledge 

of psychology. The algorithm used in developing   the present 

system is 68 landmark using DLIB library which plots 

landmark points on face and the emotions are classified using 

Euclidian distance. The designed algorithm is very efficient 

due to less computational time taken hereby increasing the 

performance of the system. This work finds its applications 

in various domains like Human Computer Interaction (HCI). 

Spontaneous facial expression recognition is significantly 

more challenging than recognizing posed ones. In real time 

spontaneous facial expression recognition the main problem 

is that the geometric and appearance features of different 

expressions tend to overlap with each other. However, as  

new  techniques  are  developed  in  the  field  of human  

computer  interface,  more  research  is  necessary  in order to 

find optimal algorithms with respect to automation, speed and 

accuracy. Facial behavior is represented using Facial Action 

Coding System (FACS).  FACS couples the transient 

appearance changes with the action of muscles from 

anatomical perspective. FACS employs Action Units (AU) 

and AU represents the muscular   activities to describe the 

facial expressions. Generally, a single muscle is invoked by 

most of the AU’s. However, in some scenarios to express 

relatively autonomous activity of several segment of one 

specific muscle, two or more than two AUs are used. FACS 

has recovered overall 46 Action units which delivers a 

multifaceted procedure to express a large variety of facial 

behavior. 

 In rest of the section we have discussed the 

following- In Section II; we have tried to report and refer 

some of the influential work in the domain of emotional 

intelligence. In Section III, we have discussed about DLIB 

library.  In Section IV, we have described the use of 68 

landmarks for feature extraction. Section V focuses mainly 

on emotion detection using Euclidian Distance. Final Section 

VI is the possible extension of our work, conclusion and 

result. 

 
Fig. 1: System Architecture 

II. RELATED WORK 

In emotional recognition of face, a notable advancement has 

been observed in the field of neuroscience, cognitive and 

computational intelligence. In general, emotion recognition is 

a two steps procedure which involves extraction of significant 

features and classification. Feature extraction determines a 

set of independent attributes, which together can portray an 

expression of facial emotion. For classification in emotion 
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recognition the features are mapped into either of various 

emotion classes like anger, happy, sad, disgust, surprise, etc. 

For the effectiveness calculation of a facial expression 

identification model both the group of feature attributes 

which have been taken for feature extraction and the classifier 

that is responsible classification are equivalently significant. 

For a badly picked collection of feature attributes, in some 

cases, even a smart classification mechanism is not able to 

produce an ideal outcome. 

 Thus, for getting the high classification accuracy 

and qualitative outcome, picking of superior features will 

play a major role. Since last five decades, this model with six 

basic emotion has begun to be the most popular and usual 

model for estimating the emotions and detection of emotion 

from their respective facial expression. After certain   time  a  

different  model  of  emotion  was presented by Russell where 

emotional states are depicted by a ring having two pole in two 

dimensional space instead for categorizing each of the 

emotion distinctly. In these paper 68 landmarks using dlib 

library is used to detect emotion using facial expressions. 

Frontal face detector is used to locate the face and Euclidian 

distance is used to detect the emotion. 

III. DLIB LIBRARY 

Dlib is a general purpose cross-platform software library 

written in the programming language C++. Its design is 

heavily influenced by ideas from design by contract and 

component-based software engineering. Thus it is, first and 

foremost, a set of independent software components. It is 

open-source software released under a Boost Software 

License. Since development began in 2002, Dlib has grown 

to include a wide variety of tools. As of 2016, it contains 

software components for dealing with networking, threads, 

graphical user interfaces, data structures, linear algebra, 

machine learning, image processing, data mining, XML and 

text parsing, numerical optimization, Bayesian networks, and 

many other tasks. In recent years, much of the development 

has been focused on creating a broad set of statistical machine 

learning tools and in 2009 Dlib was published in the Journal 

of Machine Learning Research. Face detection from the 

image is the very first step. 

Face detection can be achieved in a number of ways: 

 We could use Open Cv’s built in Haar Cascades. 

 We might apply pre trained HOG + Linear SVM object 

detector specifically for the task of face detection. 

 We might even use deep learning algorithms for face   

detection. 

 In this paper, we have used frontal face detector   

function from Dlib library to detect the face of the user 

captured using the camera. 

IV. PROPOSED APPROACH: 68 LANDMARKS 

Facial landmarks are used to localize and represent salient 

regions of the face, such as: 

 Eyes 

 Eyebrows 

 Nose 

 Mouth 

 Jawline 

 Facial landmarks have been successfully applied to 

face alignment, head pose estimation, face swapping, blink 

detection and much more. The pre-trained facial landmark 

detector inside the dlib library is used to estimate the location 

of 68 (x, y)-coordinates that map to facial structures on the 

face. For each frame, we firstly detect all human faces and 

extract facial landmarks from each Observe face. Then, we 

normalize facial landmarks and calculate the corresponding 

features. Finally, the computed features are used as inputs of 

a trained classifier to predict emotion for each person. 

 
Fig. 2: Features Extractions 

A. Facial Landmark Extraction 

For detecting facial landmarks in face images, one can apply 

two traditional approaches, namely regression-based 

approach and template fitting approach. For the regression 

based method, one iteratively refines the first initialization of 

landmark locations and then use image features to predict 

them explicitly by regression [8]. Meanwhile, for the 

template fitting approach, one does not need any initial guess 

of facial landmarks but establishes face templates to fit input 

images [11]. It seems to be true that the more landmark 

locations one can find in face images, the better emotion 

prediction one can achieve. In addition, the performance of 

facial landmark extraction is one of the most important 

requirements for building a real-time   emotion detection 

system. In this work, we choose an approach of Kazemi and 

Sullivan that can extract 68 key points in human faces 

effectively [8]. 

1) Normalization 

Since one person may have different head poses in camera, 

for enhancing the performance of the proposed system, we 

apply a normalization step before selecting features. First, we 

convert the RGB image into a Gray Scale image in order to 

negate the issues caused due to the texture of the face which 

may vary from person to person. Then we perform further 

calculation on this image based on the plotted points at the 

end, we exploit the updated facial landmarks to compute 

geometrical features in the next section. 

2) Real-Time Emotion Detection 

We intend to design a system that is able to detect human 

emotion in real time. Using one camera, we detect all possible 

faces and then calculate the corresponding feature for each 

detected face. We calculate the Euclidian distance between 

certain points, viz. eye aspect ratio, distance between eyes 

and area of mouth. Then we compare it with a threshold value 

to predict the emotions. Finally, the predicted emotion for 

each detected face can be displayed by emotional icons in the 

output. In real-time applications, it is important to understand 
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how many frames per second they can be executed. One can 

see that there is no much difference among three consecutive 

frames for human emotion. That means, in practice, for a 

given person, we do not need to detect his/her emotion frame 

by frame. For this reason, the proposed system only needs to 

handle about 10 frames (not 30 frames) per second to ensure 

that human emotion can be tracked naturally as well. To 

evaluate the accuracy of our proposed system in real time, 

we’ve asked our volunteers to show all possible emotions 

(happy, sad, neutral and surprise) in front of the camera 

during 20 seconds. The average accuracy is about 78.65%. 

This is a very encourage result for a real-time emotion 

detection using camera. 

 
Fig 3: Neutral Emotion 

 
Fig 4: Smile Emotion 

 
Fig 5: Surprised Emotion 

 
Fig 6: Sad Emotion 

V. FUTURE WORKS 

It will be very fascinating if we contemplate by considering 

both the auditory & visual information and some more 

attributes like EEG signal, facial color etc. together, for 

processing with the expectation that this kind of multi-modal 

information processing will become a datum of information 

processing in future multimedia era. We can even improve 

the accuracy by taking the principal component of each 

individual portion of the face like eye, nose, lips, forehead, 

cheek, etc. and then compare with the experimented image. 

All current face recognition algorithms fail under the vastly 

varying conditions under which humans need to and are able 

to identify other people. Next generation person recognition 

systems will need to recognize people in real-time and in 

much less constrained situations. Because of the nature of the 

problem, not only computer science researchers are interested 

in it, but neuron scientists and psychologists also. Face 

recognition systems used today work very well under 

constrained conditions, although all systems work much 

better with frontal mug-shot images and constant lighting. 

 The proposed system can detect human emotion 

naturally with the average accuracy about 78.65%. It is 

important to note that we only consider four types of 

emotions viz. happy, sad, and neutral and surprise. In future 

works, we will generalize our approach for other kinds of 

emotions. 

VI. CONCLUSION 

Human emotions are expressed in many ways which are 

facial expressions, physiology, vocal and gesture, signal 

recognition, etc. In facial expressions, there are lots of 

methods that were considered. In this paper, a new LBP 

approach is introduced which extracts the feature from the 

face. First a sequence of pre- Processing tasks such as 

Principal Component Analysis is done. Then Euclidean 

distance between some landmark points on the face is 

calculated and those values are compared with those in the 

training data set to predict the emotion. 
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