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Human facial expression recognition is one of the foremost powerful and difficult tasks in social 

communication yet plays very important role in communicating the emotions and intensions of human beings. 

Generally, facial expressions are the most unique and natural way of non-verbal communication with 

emotions. Along with communication we love listening music according to the mood we’re in for the moment. 

For this reason there have been some advancements in technology that integrate emotional intelligence into 

existing machine learning applications are being studied. This paper is a survey on facial expression 

recognition (FER) and music classification techniques that embody the 3 major stages like preprocessing, 

feature extraction and classification.This survey explains the varied kinds of FER and music classification 

techniques with its major contributions. The performance of varied FER techniques is compared supported to 

the amount of expressions recognized and complexness of algorithms. Databases like JAFFE, CK, and a few 

different kind of face expression databases are mentioned during this survey. 
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I. INTRODUCTION 

 Human facial expressions are very essential in 

social communication. Ordinarily communication 

involves each verbal and nonverbal. Non-verbal 

communications are expressed through facial 

expressions. Face expressions hold the smile, 

sadness, anger, disgust, surprise, and fear. A smile 

on the face shows their happiness and it expresses 

an eye fixed with a curve. The unhappy expression 

is that the feeling of movability that is generally 

expressed as rising inclined eyebrows and frown. 

The anger on the face is said to unpleasant and 

worsening conditions. The disgust expressions are 

expressed with pull-down eyebrows and crumpled 

nose. The surprise or shock expression is 

expressed once some unexpected happens. This is 

expressed with eye-widening and mouth gaping 

and this expressions are pretty much easy to be 

identified. The expression of fear is related to 

surprise expression which can be expressed as 

growing eyebrows. 

The most important stage of FER is feature 

extraction and classification. Mainly, in feature 

extraction, the face region is detected and then the 

appropriate and needed information related to the 

facial expression is extracted from the given input 

image. The two of the famous approaches for 

feature extraction are geometric-based and 

appearance based. In the geometric-based feature 

extraction, the facial landmark point are detected 

first and then they are combined into feature 

vectors, which actually encodes the geometric 
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information of the face using some positions, 

distance and angles[3]. The appearance based 

techniques characterize the appearance 

information brought by different facial movements. 

In classification step, classifiers like K-nearest 

neighbor (KNN), Support Vector Machine (SVM), 

etc., are first trained and then used to classify the 

input data[1]. 

Similarly, music classification is also a 

challenging task, to classify music according to the 

genre a quite difficult task to do. As music is all 

about different types of sounds. And sound is 

represented in the form of an audio signal having 

parameters such as frequency, bandwidth, decibel 

etc., [8]. A typical audio signal can be expressed as 

a function of Amplitude and Time. But this 

sound/music is available in many formats such as 

mp3, WMA (Windows Media Audio), etc. 

For music classification there can be 2 

approaches to be worked upon. Music can be 

classified using spectrogram (visual representation 

of spectrum of the frequencies of the sound or 

other signals that vary with time) or it can be done 

using the features of both time and frequency 

domain to classify them. 

II. FACIAL EXPRESSION RECOGNITION SYSTEM 

The whole overview of the FER system is 

illustrated in fig.1. The major stages which FER 

system includes are such as input data 

preprocessing i.e. image preprocessing, feature 

extraction and expression classification. The 

Expression is then classified into moods such as 

happy, sad, angry, disgust, afraid etc. 

 

 
 

Figure1: Block Diagram of a FER system [2] 

Preprocessing: Preprocessing is the first step in 

FER system. As some of the degraded quality of 

images can be there or some light conditions issues 

can be there. So to evade such issues and to 

proliferate the rate of the FER system 

preprocessing is used. It can be carried out before 

feature extraction. Image preprocessing includes 

different types of processes such as image clarity 

and scaling, contrast adjustment, removing noise 

and additional enhancement processes to improve 

the performance of the FER system. 

Feature Extraction: Feature Extraction is the next 

step to proceed in FER system. It is the most vital 

process for image data dimensionality reduction 

and further classification. It is the process of 

converting the raw pixel values from an image, to a 

more significant and beneficial information that 

can be used in other techniques. The feature 

extraction methods are classified into 5 types such 

as texture feature-based method, edge based 

method, global and local feature-based method, 

geometric feature-based method and patch-based 

method. Out of these methods most commonly 

used methods are geometric based feature 

extraction and appearance based feature 

extraction. The extracted information from this 

stage will further be used in the next feature 

classification step. 

Feature Classification:Classification is the 3rd 

and the final stage of FER system in which the 

classifier classifies the mood/ expression from the 

given image data such as happy, sad, afraid, angry, 

disgust, surprised and neutral. There are some 

classifiers which are needed to be trained to 

classify the expressions. The classifier such as 

SVM, HMM, CNN can be used. 

Database Description: Experiments are 

performed on FER system using various databases 

like Japanese Female Facial Expressions (JAFFE), 

facial_expressions-master, faces96, Extended 

Cohn – Kanade (CK+), Karolinska Directed 

Emotional Faces (KDEF), etc. 

From the research done, mostly JAFFE database is 

used for such experiments. JAFFE database has 

ten Japanese female’s expressions with seven 

types of facial expressions and totally there are 214 

images in it. Each image in JAFFE database has 

256 x 256 pixel resolution. In fig.2 some of the 

images of the JAFFE database are shown. 

 
Figure 2: Sample images of the dataset 
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III. MUSIC CLASSIFICATION 

The results of statistical analysis showed that 

there is a significant difference in the levels of 

creatine kinase in different stages between the two 

groups. And the effect size of the independent 

variable is 0.81. There is also between the 

measurement steps and the interactive effect group 

(P = 0.00) and the effect size of the independent 

variable is 0.39. There was a significant difference 

between the two groups in the 24-hour period after 

the pseudo soccer competition and the amount of 

keratin kinase in the recovery group in cold water 

was significantly lower than the control group (p = 

0.009). 

With the development in multimedia 

technologies, digital music has become widely 

available in different types of media such as CDs, 

radio, internet etc. Along with this the need of 

effective and efficient works to be done on 

managing music according to the end users 

interest is becoming a difficult task. Moreover, 

music classification is highly studied area for 

researchers. Right now, Music Information 

retrieval (MIR) is the most emerging research area 

that is receiving great attention from the researcher 

community and the music industry too.  

 

Figure 3: Block Diagram of a Music Classification 

system [9] 

Preprocessing: Preprocessing of audio mainly 

includes 2 steps, firstly removing the unwanted 

sections from the raw audio such as cough sounds, 

chatter, sneezes or any other irrelevant sound. 

Secondly there should be removal of the noise or 

any unwanted signals removal to get the 

appropriate result out of it. 

Feature Extraction: The zero crossing rate is the 

rate of sign-changes along a signal, i.e., the rate at 

which the signal changes from positive to negative 

or back. This feature has been used heavily in both 

speech recognition and music 

information retrieval.  It usually has higher values 

for highly percussive sounds like those in metal 

and rock [10]. 

Feature Classification:Similarly, as in FER 

system, here music classification is the 3rd and the 

final stage of the system in which the classifier 

classifies the music according to the genre from the 

given data such as classical, blues, jazz, hip-hop 

etc. There are some classifiers which are needed to 

be trained to classify the music. The classifier such 

as SVM, KNN,CNN can be used. 

Database Description: For music classification 

or genre classification the datasets used are 

according to the need of the researcher. Some 

convert the audio files into desired formats, in 

some of the research there are used the visual 

information of the audio signals using 

spectrogram, some has done feature extraction etc. 

So there is no specific dataset used for every. 

IV. RELATED WORKS 

A lot of work has been done in the area of facial 

expression recognition. Amr Mostafa, et al [4] 

presents emotion recognition models using facial 

expression features. They have done classification 

using geometric based features, appearance based 

features and using recurrent neural network. 

 Burhanudin Ramdhani, et al [5] has built an 

image recognition system of emotion expression 

using Convolutional Neural Networks (CNN) by 

comparing two configurations using batch size 8 

and 128 with two datasets that are FER-2013, 

self-created dataset and cross dataset against four 

emotion expressions related to customer service 

that is happy, disappointed, angry and natural. 

 The test results showed better results on the 

configuration made by researchers with batch size 

8 which achieved the best results 73.98% on the 

dataset made by researchers and 58.25% in the 

FER-2013 dataset. Whereas when using batch size 

128 best accuracy achieved by the previous 

research configuration with the FER-2013 dataset 

is 69.10%.   

Sanghyuk Kim, et al [6] has done work on both 

face detection and facial expression recognition. 

The face detection process uses Haar-like features, 

and the region of interest is reset to reduce the 

variable of appearance changes. The FER process 

extracts histogram of oriented gradients (HOG) 

features from each facial region, and then, support 

vector machine is performed to classify the final 

facial expression. In the experimental results, the 

system exactly recognized the facial expression of a 
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certain person, and the proposed system had the 

F1 score of 0.8759. 

Abir Fathallah, et al [7] has presented a new 

architecture network based on CNN for facial 

expressions recognition. They fine-tuned their 

architecture with Visual Geometry Group model 

(VGG) to improve results. To evaluate their 

architecture they tested it with many largely public 

databases (CK+, MUG, and RAFD). The results 

obtained by them shows that the CNN approach is 

very effective in image expression recognition on 

many public databases which achieve an 

improvements in facial expression analysis. 

 Ketki R. Kulkarni, et al [8] has presented 

comparative analysis of automatic Facial 

Expression Recognition by compensating effect of 

age on the recognition process by Weighted Least 

Square filtering. The system uses Gabor filter and 

Log Gabor filter to extract facial features. The SVM 

classifier is first trained using known input images 

and then classifies unknown input images. From 

results obtained, it can be concluded that 

recognition accuracy improves with use of Log 

Gabor filter whereas time required for processing is 

more when Log Gabor filter is used as compared to 

Gabor filter.Music classification is said to be a 

highly studied area of research since early days of 

internet these are some works or research done on 

the same.  

Derek A. Huang, et al [11] has implemented a 

variety of classification algorithms admitting two 

different types of input. They experimented with a 

RBF kernel support vector machine, k-nearest 

neighbors, a basic feed-forward network, and 

finally an advanced convolutional neural network. 

For the input to their algorithms, they 

experimented with both raw amplitude data as well 

as transformed mel-spectrograms of that raw 

amplitude data. They then got an output of a 

predicted genre out of 10 common music genres. 

They found that converting their raw audio into 

mel-spectrograms produced better results on all 

the models, with their convolutional neural 

network surpassing human accuracy. 

Changsheng Xu, et at [12] they have proposed 

some of the effective algorithms to automatically 

classify and summarize music content. Support 

vector machines are applied to classify music into 

pure music and vocal music by learning from 

training data. For pure music and vocal music, a 

number of features are extracted to characterizethe 

music content, respectively. Based on calculated 

features, a clustering algorithm is applied to 

structure the music content. Finally, a music 

summary is created based on the clustering results 

and domain knowledge related to pure and vocal 

music. Support vector machine learning shows a 

better performance in music classification than 

traditional Euclidean distance methods and 

hidden Markov model methods. Listening tests are 

conducted to evaluate the quality of 

summarization. The experiments on different 

genres of pure and vocal music illustrate the 

results of summarization are significant and 

effective.  

Yandre M. G. Costa, et al [13] has proposed an 

alternative approach for music genre classification 

which converts the audio signal into spectrograms 

and then extracts features from this visual 

representation. The idea is that treating the 

time-frequency representation as a texture image 

we can extract features to build reliable music 

genre classification systems. The proposed 

approach also takes into account a zoning 

mechanism to perform local feature extraction, 

which has been proved to be quite efficient. On a 

very challenging dataset of 900 music pieces 

divided among 10 music genres, we have 

demonstrated that the classifier trained with 

texture compares similarly to the literature. 

Besides, when it was combined with other 

classifiers trained with short-term, low-level 

characteristics of the music audio signal we got an 

improvement of about 7 percentage points in the 

recognition rate. 

 Ahmet Elbir, et al [14] has done works to classify 

and recommend songs using acoustic features, 

extracted by digital signal processing methods and 

convolutional neural networks. Study has been 

conducted over two steps; determining how 

features that will be used in recommendation are 

obtained and developing a service that 

recommends songs to user requests. Firstly, 

feature extraction has been carried out by means of 

digital signal processing methods and then CNN 

has been trained as an alternative feature 

extraction. Then acoustic features of songs are 

used in classification to determine the best 

classification algorithm and the best 

recommendation results. 
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 George Tzanetakis, et al [15] have explored the 

automatic classification of audio signals into an 

hierarchy of musical genres. More specifically, 

three feature sets for representing timbral texture, 

rhythmic content and pitch content are proposed. 

The performance and relative importance of the 

proposed features is investigated by training 

statistical pattern recognition classifiers using 

real-world audio collections. Both whole file and 

real-time frame-based classification schemes are 

described. Using the proposed feature sets, 

classification of 61% for ten musical genres is 

achieved. This result is comparable to results 

reported for human musical genre classification. 

Table 1. Comparison table for FER system 

Author FER Method 

Name 

Database 

Name 

Remarks 

Sanghyuk 

Kim, et al 

(2017) 

Haar-like 

features, 

histogram of 

oriented 

gradients (HOG) 

features and 

support vector 

machine (SVM) 

Composed ROI 

rearrangement 

process 

minimized the 

environmental 

change factor 

and the 

hierarchical 

structure of      

the person, and 

facial expression 

classification 

improved the 

classification 

rate. 

Burhanudin 

Ramdhani, et 

al (2018) 

CNN FER-2013 

and 

self-created 

dataset are 

used. 

The test results  

showed better 

results on the 

configuration 

made by 

researchers with 

batch size 8 

which achieved 

the best results 

73.98% on the 

dataset made by 

researchers and 

58.25% in the 

FER-2013 

dataset.  whereas 

when using 

batch size 128 

best accuracy    

achieved by the 

previous 

research 

configuration 

with the 

FER-2013 

dataset is 

69.10%. 

Ketki R. 

Kulkarni, et al 

(2015) 

Gabor Filter, Log 

Gabor Filter, 

Principal 

Component 

Analysis(PCA), 

Support Vector 

Machine (SVM) 

FACES Use of Log Gabor 

filter to extract 

features yields 

better result as 

compared to 

result obtained 

using Gabor filter 

whereas time 

required for 

processing using 

Log Gabor filter is 

more than that 

using Gabor 

filter. 

Abir Fathallah, 

et al (2017) 

CNN CK+  

Amr Mostafa, 

et al (2018) 

random forest 

(RF), support 

vector machines 

(SVM), k-nearest 

neighbors (KNN) 

and recurrent 

neural network 

(RNN) 

BioVid Emo 

DB 

This work was 

intended to test 

emotion 

recognition with 

a combination of 

visual features 

with recurrent 

neural network. 

Other models 

were included as 

well to provide a 

good estimation 

recognition. 

 

V. CONCLUSION 

FER system and music classification both are 

difficult and problematic tasks individually. In this 

paper, we have studied the algorithms or 

techniques which helps to classify both the facial 

expression and the music too. Research works are 

going on to collaborate both the works. Soon there 

will be a music system which will play music 

according to the emotions of the person. 
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