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Abstract— This paper reveals an innovative idea of a system 

capable of understanding the emotions behind a facial 

expression and playing music according to the mood of the 

user. This system constitutes a web-camera (for capturing 

facial expressions), a large data set (for modelling), a perfect 

and well-suited machine learning model and a sound system 

(for playing songs). After years of advancement in the field 

of entertainment, there comes a time when the music system 

becomes smart enough to guess what we actually want to 

listen. Also, the idea is to make this system feasible and 

reachable by embedding them in smart phones and laptop’s 

music system. Our aim is to make the music listening process 

more interactive, interesting and reliable for those who love 

music. Connecting music with emotions is important because 

- MUSIC HAS THE CAPABILITY TO HEAL A HUMAN 

BRAIN MUCH MORE EFFECTIVELY THAN WORDS 

CAN.  
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I. INTRODUCTION 

Facial expression is the most effective form of non-verbal 

communication and it provides intimation about emotional 

state, mindset and intention. To communicate the emotions 

and express the intentions the Facial expression is the most 

powerful, natural, non-verbal and instant way for humans. It 

is faster to communicate the emotions through facial 

expressions than through verbalization. An automatic facial 

expression recognition system generally comprises of three 

main parts: face detection, facial feature points extraction and 

facial expression classification. In the first step, system 

obtains input image and performs some image processing 

techniques on it in order to locate the face region. In static 

images it is called face localization whereas in videos it is 

called face tracking. After the face has been located in the 

image or video frame, it can be evaluated in terms of facial 

action happening. A feature is a point of interest or a piece of 

information. There are two types of features that are generally 

used to represent facial 

expression: geometric features and appearance 

features. Geometric features evaluate the displacements of 

certain parts of the face for instance brows or mouth corners, 

whereas appearance features represent the change in texture 

of face when particular action is performed. The task of 

geometric feature measurement is typically associated with 

face region analysis, particularly finding and tracking key 

points in the face region. The last part of the Facial 

Expressions Recognition system is based on machine 

learning theory; specifically, it is the classification task. A set 

of features which were retrieved from face region in the 

previous stage is the input to the classifier. The set of features 

is created to explain the facial expression. Classification 

needs supervised training, so the training set should consist 

of labeled data. Once the classifier is trained, it can recognize 

input images by assigning them a specific class label. The 

most frequently used facial expressions classification is done 

both in terms of Action Units, proposed in Facial Action 

Coding System and in terms of universal emotions: 

happiness, sadness, anger, surprise, disgust and fear. There 

are several different machine learning techniques for 

classification task for instance K-Nearest Neighbors, 

Artificial Neural Networks, Support Vector Machines, 

Hidden Markov Models, Expert Systems with rule based 

classifier, Bayesian Networks or Boosting Techniques. 

Machine learning technique is selected usually by the type of 

a feature set. In facial expression recognition Region of 

Interests represent the eye pair, nostrils, and the mouth area. 

Region of Interest is related to define a large region which 

contains the point that we want to detect. The areas of the 

eyes, eyebrows, mouth, and nose are the main features in any 

Facial Expression Recognition System. A majority of the 

facial expression recognition methods reported yet are 

focused on recognition of six primary expression categories 

such as: happiness, sadness, fear, anger, disgust and grief. 

Research say that all the emotions can be expressed using 21 

different facial expressions- 6 of which are basic expressions 

(happy, sad, fearful, angry, surprised and disgusted) and the 

others are mixed. (appalled, happily surprised, happily 

disgusted, sadly fearful, sadly angry, sadly surprised, sadly 

disgusted, fearfully angry, fearfully surprised, fearfully 

disgusted, angrily surprised, angrily disgusted, disgustedly 

surprised, hatred and awed). 

 
Fig. 1: 21 different facial expressions 

II. PREVIOUS WORK 

There is ample research and work carried out in the field of 

emotion detection from faces. Some relevant work which was 

surveyed were mainly industry standard and leading research 

in the field. Viola and Jones, proposed a robust way to detect 

human faces in the image. They introduced a new image 

representation known as “Integral Image”. They 
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implemented a simple and efficient classifier by using 

Adaboost learning algorithm to select a small number of 

critical features from large set of features. Lastly, they 

introduced a method for combining classifiers in a cascade 

like structure which quickly discards background regions of 

the image. Another popular technique for face detection is the 

classic Histograms of Oriented Gradients (HOG). Deniz, 

Bueno, Salido, and Torre contributed towards, firstly to 

minimize the errors occurring during the process of face 

detection due to partial occlusion, pose, and effect of 

brightness. Secondly it captures major structure for face 

detection. Thirdly they worked on reduction of noise removal 

from images for effective classification. Dalal and Triggs, in 

their paper reviewed existing and gradient based descriptors, 

they showed experimentally that grids of Histograms of 

Oriented Gradient descriptors significantly outperform 

existing feature sets for human detection they concluded that 

fine-scale gradients fine orientation binning, relatively coarse 

spatial binning, a high quality local contrast normalization in 

overlapping descriptor blocks are all important for good 

results. For feature detection in detected face Visutsak, 

proposed an image based approach for emotion classification 

through lower facial expression. He used a SVM classifier to 

classify the features in seven different emotions namely 

neutral, disgust, happy, sad, angry, fear, and surprised. 

Kazemi and Sulivan developed a efficient technique for 

landmark extraction from detected face in there paper One 

Millisecond Face Alignment with an Ensemble of Regression 

Trees. They addressed issue of effectively estimating the 

face’s landmark position. The landmark positions are the 

important points on the face which will be consider as feature 

for classification. They showed an ensemble of regression 

trees which can be used to estimate the face’s landmark 

position directly from a sparse subset of pixel intensities. This 

technique gives high quality predictions. For classification of 

feature points Dumas, showed that SVM can be applied to the 

problem of classifying emotions on human faces. Her 

experiments showed that performance of SVM was 

equivalent to the performance of neural network. 

III. TECHNOLOGY AND METHODOLOGY USED 

The algorithm used in this system involves the ability of 

generate the customized playlist by analyzing the user’s 

emotional state. 

Emotion extraction module is the main and crucial 

part of this system, image can be extracted from the already 

stored database or using the webcam, it basically includes the 

extraction of facial expression through user’s face. 

Once the image is captured, it undergoes image 

enhancement using different techniques. After successful 

enhancement of image, the image is converted into binary 

image format and then face is detected using viola and jones 

algorithm. 

Viola and Jones algorithm provides framework to 

provide image detection in real time, it mainly comes in 

existence to solve the problem of face detection, humans can 

do it basically but computer needs appropriate parameters and 

constraints. Viola –Jones uses full view frontal upright faces. 

In order to be get detected properly the entire face should be 

in front camera. 

Support Vector Machine is introduced to done 

classification like we have classify different classes as 

HAPPY, SAD, DISGUST, ANGRY, FEAR and SURPRISE. 

Whenever the facial expression is captured, 

mapping starts with the defined classes once it is mapped with 

any of the defined classes then the music will play 

accordingly to the emotion that is being selected. 

Emotion is actually captured using real time 68 

landmark points that basically extracts the 68 facial features 

points from the image. 

Python is used to create music player mainly the 

GUI part, it contains the playlist of songs depending upon the 

emotion. Emotion is being to music player by SVM. 

 
Fig. 2: Methodology used 

IV. EXPERIMENTAL RESULTS 

The implementation is carried out in Matlab2013a or above. 

Here for facial expression recognition purpose testing is 

performed on dynamic images so that a real-time based 

system can be generated. The images are taken by the inbuilt 

camera for capturing of images. Here in the training set 7 sets 

are present which contains different expression image (angry, 

disgust, fear, happy, natural, sad, surprise) are stored in the 

database. When the input image is given to the system it finds 

for the smallest Euclidean distance between the test image 

and the trained image, and when the lowest value is found it 

is displayed as the recognized expression. The Table 1.1 

shows the accuracy level of all the facial expressions. 

Facial Expression Accuracy Percentage (%) 

Happy 92.75 

Sad 75 

Anger 81.25 

Fear 87.34 

Disgust 81.25 

Natural 93.65 

Surprise 81.34 

Table 1: Accuracy Level 

The accuracy level is computed using the expression: 

Accuracy= (No. of relevant images /No. of images received) 

*100 

Where No of relevant images means number of 

images correctly matched and No. of images received is 

equals to the total number of relevant and irrelevant images. 

Table 1.2 shows the no. of images matched with the total no. 

of images present in each category 
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Facial Expression 
No.  of  images  per 

category 

No. 

of 

images 

matched 

Happy 16 15 

Sad 16 12 

Anger 16 13 

Fear 16 14 

Disgust 16 13 

Natural 16 15 

Surprise 16 13 

Table 2: No. of images matched in each category 

The test images considered for facial expression 

matches exactly to the image stored in the database of trained 

images, but gives less accuracy for sad facial expression, as 

it depends on the extracted features during processing. 

The recognized expression in Fig.1.1 is Natural. 

 
Fig. 3: Testing Section 

V. CONCLUSION 

The proposed system plays music according to the facial 

expression detected. It uses HOG function to extract features 

and KNN classifier for the classification of images. In this 

work, real images, i.e.; user dependent images are captured 

by the in-built camera. The final result shows the accuracy 

level of 90.05%. 

VI. FUTURE SCOPE 

The future scope of the proposed system would be to 

implement it on mobiles.to design a system that can help in 

music therapy treatment for the music therapists to treat the 

patient suffering from mental stress, depression and trauma. 

In the proposed system it can only detect a single 

emotion at a instant of time, so it can be extended to mixed 

mood detection by continuously recording the facial 

expression of the user. 
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