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ABSTRACT 
Gender classification on the basis of audio or voice samples is one of the prominent 

topics for implementing in research work. As per the traditional work many 

techniques had been developed such as ANN, SVM etc., but these methods used 

earlier for classification were not able to achieve the accurate results. Hence the 

paper proposed a new method for gender classification uses the technique of feature 

extraction along with the fuzzy system for the purpose of classification. The 

motivation behind the implementation of the technique is to increase the accuracy 

level of the system and to reduce the number of errors. The efficiency of the 

technique is calculated by performing the simulation on the audio samples in two 

modules i.e. Direct Classification and Matching analysis. The result section depicts the 

results obtained after implementation. 

Keywords-, Gender Classification System, Fuzzy System, Direct Classification, 

Matching Analysis. 
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1. INTRODUCTION 

The study of Gender identification is one of 

the most rarely touched applications of Music 

Information retrieval research. The gender 

detection is a challenging task in terms of special 

information that we infer from audio file i.e. audio 

description. In any music information retrieval 

research, various routine audio feature extractors 

and classifiers are used to solve typical problems like 

singer identification, music melody finder, and audio 

data indexing. Usually, the interest in voice-gender 

conversion was of a more theoretical nature rather 

than founded in real–life applications. With increase 

in biometric security applications, mobile and 

automated telephonic communication and resulting 

limitation in transmission bandwidth, practical 

applications of gender recognition have increased 

many folds. Gender-based differences in human 

speech are partly due to physical differences such as 

vocal fold thickness or vocal tract length and partly 

due to the variations in speaking style. Since these 

changes are reflected in the speech signal, we hope 

to exploit these properties to automatically classify 

a speaker as male or female. For gender 

identification problem the pitch information was 

used which considerably depends on the speech 

quality. This disadvantage makes this approach 

unsuitable for video indexing.  

Audio content extraction its mgt can be 

achieved by different means, sometimes 

overlapping, and anyway non-exclusive means. 

There are different types of audio content 

extraction techniques: computational auditory 

scene analysis techniques, statistical techniques, 

manual keyword labeling techniques. Those 

techniques can work synergistically with automatic 
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techniques in order to help describe and organize 

more thoroughly the content of audio material. 

Describing sound content involves the use of 

procedures, techniques and data that have been 

originated and developed in poles apart research 

areas i.e. signal processing, music cognition, artificial 

intelligence, etc. for solving related problems. 

Automatic acquisition of attributes characterizing a 

person interaction with computer and makes it 

possible to conduct the communication in the way 

that is best suited to predict the needs of the user. 

One of key features of a interacting user is her/his 

gender. Therefore Automatic gender recognition 

can be considered as a method from the domain of 

biometry. In medical applications automatic gender 

recognition is a source of important information of 

the interacting patient, especially in voice-controlled 

network applications e.g. emotional state of the 

patient may be important feature necessary to more 

precisely diagnose the patient or provide necessary 

aid. In typical applications based on automatic 

speech recognition, speaker gender can be used to 

select appropriate acoustic model in order to 

improve automatic speech recognition accuracy. In 

most practical applications, the gender needs to be 

known at the beginning of the automatically 

controlled dialog. Hence, it should be possible to 

differentiate the gender using very short sample of 

speech, usually the single sound whose duration is 

in the order of 2-4 seconds. 

In gender detection, a range of audio 

features of the male singer and the female singer 

fluctuate with respect to the aspects of the physical 

distinctiveness of singer. In some of the research 

done, till now, on the gender identification of a 

narrator, the major focus is for eternity on audio 

information that is extracted and manipulated. For a 

singer singing the North Indian classical music 

becomes much intricate when add-on the musical 

instruments since the instruments generate 

frequencies that are merged in the singing voice 

that it becomes impossible to extract exact voice 

and its features from a homogenous music. Typical 

accompanying instruments such as ‘Tanpura’ or 

violin or harmonium being continuously played in 

the same scale and almost at the same note of the 

frequency where the singer has taken the long stay 

on the musical note, makes it impracticable at some 

times to know that which sound relates to the singer 

and which is of musical instrument such as Tanpura 

or violin [1]. 

2. PROBLEM FORMULATION 

Till date we do not have an audio player 

which can classify music based upon gender for 

audios in their database or libraries. Gender 

identification is one of the most rarely touched 

applications of Music Information Retrieval 

Research. In gender detection, various audio 

features of male singer and female singer differ with 

respect to the aspects of physical and psychological 

characteristics of the singer. For a singer, singing 

North Indian classical music, the process becomes 

complex when accompanying musical instruments 

generate frequencies that are merged in the singing 

voice so that it becomes impossible to extract exact 

voice and its features.  Which are typical 

accompanying instruments such as ‘Tanpura’ or 

violin/harmonium being continuously played  in the 

same scale and are almost at the same note of 

frequency  where the singer has taken a long stay on 

musical note, makes it impossible to differentiate 

the sound  of singer and that of Tanpura or violin 

[1].  

Also in Indian music all the supplementary 

instruments are toned or pitched according to the 

voice of singer, so unless we detect that whether 

this is male or female, we cannot have different set 

of classified options for the music processing. In 

digital recording environments and wherever we 

need technical analysis it is important that each 

voice should be separated and classified for further 

processing. It is an important part of digital sound 

processing. Merely applying filters to this 

background voice may help for polyphonic music 

recordings, such as, western classical or popular 

music, but in case of North Indian classical music, 

which is homophonic, the continuous interference 

of a supportive musical instrument such as 

‘Tanpura’ or ‘Harmonium’ cannot be neglected or 

filtered out [1]. Fuzzy schemes are good 

classification techniques that can be easily 

corporate to deal with above type of problem. 

3. PROPOSED SYSTEM 

In the presented work, the gender recordings 

are firstly collected and a database is formed. Then 

the voice is differentiated from instrumental voice 
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by training a classifier for instrument. Then the 

gender is identified from retrieved vocal voice. 

Features of the gender are then analyzed and 

compared with database by applying classification 

method namely FUZZY INFERENCE SYSTEM (FIS). 

This method helps in identifying gender. The result 

of Fuzzy is carried out then and as a result the 

accuracy of the system is then checked. 

 Gender Detection  

The presented work consists of four stages. First 

stage is input audio database in which we obtain the 

north Indian classical music dataset in proper 

sampled and registered form. As input we use the 

audio of male, female and a combination of male 

and female. Second stage is feature extraction in 

which input data is transformed into a set of 

features. Audio features like pitch, pitch variation, 

zero crossing rate (ZCR), Energy, Spectral Roll Off, 

Spectral Centroids will be analyzed for the proposed 

work.  

Third stage is discriminating vocal and 

instrumental voice in which vocal voice will be 

differentiating from instrumental voice (Tanpura, 

Tabla, Harmonium, and Violin) by training the 

classifier for instrument. Fourth stage is gender 

classification in which the obtained vocal voice will 

be further classified based upon gender. The male 

or female classification of the singer can be 

obtained by applying the algorithm fuzzy inference 

system (FIS) which is a rule based classifier. 

4. METHODOLOGY 

The proposed system is implemented in 

order to perform gender classification on the basis 

of audio files. This comprises of various process such 

as feature extraction, classification etc. Fuzzy 

System is used to perform the classification on the 

basis of various set of rules. The flow of the 

proposed work is as follows in figure 1. The present 

technique works on the basis of two modules i.e. 

direct classification and matching analysis.  

The step wise methodology of the present work on 

the basis of modules is as follows: 

4.1 DIRECT CLASSIFICATION 

This module performs the direct gender 

classification on the basis of selected particular 

audio by the user. The steps covered under this 

module are as follows: 

1. Take an input in the form of the sample 

audio from the database. The audio file contains the 

voice of male or female or both singers. 

2. After providing an input audio to the 

system, next step is to extract the features from the 

audio sample to perform the further processing on 

it. The features that are extracted from the audio 

are as follows: 

 ZCR (Zero Crossing Rate) 

 Pitch 

 Energy 

 Spectral Roll Off 

 Spectral Centroids 

3. Next Step is to generate Fuzzy interface or 

system. The creation of the fuzzy interface is done 

on the basis of membership functions and rules that 

are pre-defined. 

4. After generation of fuzzy interface, next 

step is to perform the gender classification. The 

classification will be performing on the basis of 

defined rules of the fuzzy system. 

5. After this, the final result will be generated 

that whether the audio file consist of male voice, 

female voice or both.  

6. Then next step is to perform result 

evaluation to check the proficiency of the proposed 

system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Block Diagram of proposed work 

4.2 MATCHING ANALYSIS 

Matching analysis is another module of 

gender classification on the basis of audio. It takes 

more than one audio files and then evaluate the 

Input Audio Samples 

Extract the features from the 

selected audio 

Create Fuzzy interface 

Perform Gender Classification 

Performance Evaluation. 
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gender of the audios in continuity. The steps for this 

module are as follows: 

1. First of all in this module the creation of 

fuzzy system will take place. 

2. Next step is to perform the evaluation of 

the audio files that are stored in the 

database. The evaluation will be performed 

on the audios individually.  

3. After evaluation last step is to evaluate the 

performance parameters.  

5. RESULTS AND DISCUSSIONS 

This section depicts the results that are obtained 

after implementing the present work. In this, 

feature extraction from the audio is done on the 

basis of five parameters and then classification is 

performed by using fuzzy interface or system. The 

results of the proposed work in proper sequence 

order are as follows: 

Select a module for gender classification: as shown 

in the figure2, user have click on a button i.e. 

whether Direct classification or matching analysis. 

The purpose behind using these two modules is 

defined in previous section along with the 

processing sequence of them. Let’s consider the 

user clicks on “Direct Classification.”  

 
Figure 2 Graphical user interface of the proposed 

work 

DIRECT CLASSIFICATION: The image in figure3 

depicts the layout of this module; first step is to click 

on “Browse Sample to Process” button. After then a 

dialogue box will be open from which user have t 

select an audio file. After then next step is to click 

on “Extract Feature” button. After this user have to 

follow the steps that are defined in the 

methodology section. 

 

 
Figure 3 GUI for direct classification 

The figure depicts the graph of wave signals with 

respect to the audio samples and amplitude of the 

signals.  

 
Figure 4 Graph of wave signals to process 

The figure 5 below defines the fuzzy inference 

system of proposed work which takes 5 inputs and 

generates 1 output. The Mamdani model for fuzzy 

interference is used for proposed system.  The 

output produced is in the form of gender 

classification on the basis of audios, it has three 

possibilities that either the output is male, Female 

or neutral which means no result. 
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Figure 5 Fuzzy Interface of the proposed work 

The figure below represents the output of the direct 

matching module. In this figure6 the window depicts 

the list of extracted features along with their 

obtained values i.e. ZCR (Zero Crossing Rate), Pitch, 

Energy, Spectral Roll Off, Spectral Centroids. The 

classification depicts that the selected audio sample 

contains of male voice. 

 
Figure 6: Results obtained after Direct Classification 

 

The table below depicts the values of extracted 

parameters from the audio samples that is given to 

the system as an input sample. 

Table1 Features Extracted Parameters 

S.No Features Extracted Values 

1 ZCR 0.035963 

2 Pitch 129.6474 

3 Energy 82585.0038 

4 Spectral Roll Off 1.39 

5 Spectral Centroids 62.2336 

MATCHING ANALYSIS: Matching analysis is another 

module of gender classification on the basis of 

audio. It takes more than one audio files and then 

evaluate the gender of the audios in continuity. The 

figure7 shows the graphical framework 

corresponding to this module. In this first of all user 

have to click on “Create Fuzzy System” and then 

evaluation will be performed on all of the audio 

samples that are saved in the database. Then on the 

basis of evaluated results the performance of the 

system will be measured or evaluated.  

 
Figure 7: GUI framework of “Matching Analysis” 

 

The figure8 portrays the comparison graph on the 

basis of accuracy achieved after implementing the 

proposed work and results or accuracy that were 

achieved in traditional work. The comparison is 

done between 5 techniques which are as follows: 

1. ANN 

2. SVM 

3. ZMRI 
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4. ZRMB 

5. PFuzzy (present work) 

On the basis of values that are obtained from the 

graph it is concluded that the proposed technique 

has high level of accuracy as compare to the 

traditional techniques. ANN has less accuracy out of 

all the techniques. The accuracy level is calculated in 

percentage. 

 
Figure 8: Comparison graph illustrating the level of 

accuracy  

The Graph (figure9) depicts the comparison 

between proposed and traditional work on the basis 

of percentage Error that is generated while 

implementing the techniques. The obtained value 

proves that the ANN has the higher rate of the error 

whereas PFuzzy has least amount of errors with 

respect to all other techniques.  

 
Figure 9 Comparison graph illustrating the Error 

(%age) 

6. CONCLUSION AND FUTURE SCOPE 

At last it is concluded that the present work 

implements the Fuzzy System in order to evaluate 

the gender classification on the basis of audio 

samples. The present work is quite efficient and has 

the high level of accuracy as compare to traditional 

methods as can be seen from the calculated results 

in the previous section. The objective that was 

considered is totally accomplished after the 

implementation process that is the accuracy 

achieved by the proposed work is more than 90%.  

In Future the method can be enhanced by increasing 

the number parameters for feature extraction and 

by implementing the more advanced classification 

technique in order to obtain more proficient results. 
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