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ABSTRACT: 

 
In recent years, interactions between machine and humans has become an issue of concern. Speech 

is most natural form of thought in which human communicate. Speech recognition involves 

transformation of speech signal into sequence of words with help of algorithm. Analysis of speech 

can lead to capture the certain important aspects which can help in determining individual 

characteristics. This further can also help in capturing grasping power and detecting speech 

disabilities of children with special needs. This paper gives a survey of techniques used for speech 

processing. 
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[1] INTRODUCTION 

The act of expressing emotions or feelings or exchanging thoughts is known as communication. 

Communication via speech includes exchanging the thoughts and ideas among the people using 

languages.Speech recognition is capability of machine to acknowledge speech samples. Age and gender 

classification has become relevant to increasing amount of application, particularly since the rise of 

social platform and social media. This speech is an important feature in the development of Artificial 

Intelligence. These speech signals can used in various areas which include determining the age and 

gender of a person. Moreover being an Artificial Intelligence domain, these signals can be used by the 

computer to learn various things and respond accordingly. Speech signals depend on various features 

which include pitch, tone, frequency, speaking rate etc. [1] Fundamental frequency vary for different 

age groups and gender. Studies show that for an adult, the fundamental frequency for a man is 85-155 

Hz while for a woman it is 165-255 Hz [1]. The fundamental frequency go even higher for babies and 

infants and they cannot be classified clearly. Talking about the age of a person, a person starts learning 

to speak from his childhood and at a small age the speed of utterance of the words is slow and unclear 

[3]. As the age increases, the speed of speaking increases. Also the person becomes fluent in speaking 

the language [3]. Various techniques are used for speech recognition. Classifiers such as KNN, SVM, 

decision trees, GMM etc. are used for the classification of the speech samples. Many techniques along 

with their advantages and disadvantages have been studied and discussed below. 
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[2] LITERATURE SURVEY 

Several papers have been studied in this area. Some of these following papers give a brief idea 

about the same. 

Various techniques are used for classifying the age and gender of a person according to the 

fundamental and formant frequencies. The features include Fast Fourier Transform (FFT), Discrete 

Fourier Transform (DFT) and even Mel Frequency Cepstral Coefficient (MFCC). Author Hasan 

Erokyar [1] makes use of harmonic to sub harmonic ratio. The ratio of harmonic to sub harmonic is 

used to get the fundamental frequency of a person. The speech is divided into equal frames. Then 

fundamental frequency for each frame is calculated. The mean value of fundamental frequency of all 

frames is calculated so that the fundamental frequency of a person is found [1]. Though MFCC is found 

to be good for feature extraction, another feature known as SDC (Shifted Delta Cepstral) is used along 

with MFCC. The main advantage of using SDC over MFCC is that SDC has more strength towards the 

noisy data i.e. it can withstand noisy data. It captures the data well in noisy nature. Recognition is done 

in two parts. The first includes pre-processing and feature extraction and second includes classification 

[1]. Pre-processing is mainly required to remove the noise and outliers from the data. For removing 

noise and outliers, processes like DFT and FFT are used. Moreover, Voice Activity Detector and 

spectral subtraction are also applied in order to remove the channel noise. Then some useful features 

like MFCC and pitch are extracted. These features are further fed to the SVM classifier. Using MFCC 

the final recognition system had a success rate of about 64.20% [1]. 

Authors Tobias Bocklet, Andreas Maier and others propose the use of GMM super vectors and 

SVM. They show the comparison of two approaches for age and gender detection on seven classes [2]. 

First approach is Gaussian mixture model (GMM) along with Universal Background Model (UBM) 

which is known for task of the speaker verification. In second approach for every speaker GMM model 

is trained [2]. The means of each model are extracted and concatenated which results in GMM super 

vector. These are used in Support Vector Machine.  3 different kinds of kernels were employed for 

SVM: RBF kernel, polynomial kernel, linear GMM distance kernel. With SVM approach efficiency of 

recognition increased up to 74% [2]. 

 Sumanlata Gautam and Latika Singh have proposed the use of Autocorrelation method [3]. 

Using this method the fundamental frequency is calculated and it is observed that the fundamental 

frequency decreases with the increase in age. The frequency classification is hard for the age group 

from 4-6 years as they have high frequency but no significant difference in pitch for gender. But as the 

age increases, there is much significant difference found in between the fundamental frequencies [3]. 

After feature extraction three types of classifiers have been used for classification namely C4.5, KNN 

and NFC (Neuro Fuzzy Classifier). Prediction ratio of these three classifiers have been compared. For 

this study the dataset is divided into two parts that is training and testing dataset [3]. 20% is training 

dataset while rest 80% is testing dataset. When the dataset is classified using C4.5 algorithm an error 

rate of 0.28 is observed. When the system is trained with KNN algorithm then an accuracy of 69.55% 

is found. Neuro Fuzzy classifier is found to improve the accuracy of the classification. It improves the 

classification to 85% for the same dataset [3]. 

David Moffat & David Ronan’s research on feature extraction via toolboxes allows researcher 

to easily select appropriate audio feature extraction toolbox. This paper evaluates feature extraction 

libraries based on cranfield model [4]. Properties of the model can be suitably related to the MIR feature 

extraction tool evaluation and presents an evaluation based on the following criteria: 

 Effort- UI, how can one create new query or codify the existing query. 

 Presentation- file output format option and consistency. 

 Time lag- computational time and efficiency of tool. 

 Coverage- range of audio descriptor presented by toolkit along with pre and post processing 

functionality [4]. 

Different feature extraction tool evaluated are: 

o Aubio: high level feature extraction library which extracts feature such as onset detection beat 

tracking, tempo and melody. 

o Essentia: full workflow environment for low and high level features, audio input, pre-

processing, analysis of output. 
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o jAudio: Java based application with Graphic User Interface and CLI. Designed for batch 

processing to output in XML format / ARFF for loading into Weka. 

o Librosa: API used for feature extraction also for processing data in Python [4]. 

Author David Mahmoodi propose Automatic speech Recognition technique. For this method two 

features are extracted in feature extraction namely PLP (Perceptual Linear Predictive) and MFCC (Mel 

Frequency Cepstral Coefficient) [5]. These features are extracted as speech features and used for 

classification along with SVM algorithm. MFCC mostly provides the features required for the speech 

recognition [5]. But PLP has its own advantages over MFCC. PLP outperforms in some conditions. 

PLP ignores some spectral auditory signals which are not so important. Ignoring these signals also offer 

better recognition results. This is because very few features which may distract the recognition result 

remain. This may be useful in statistical generalizations [5]. 

Some methods are used for telephonic applications by Jamil Ahmad, Mustansar Fiaz. In this 

paper classification performance of 5 different classifier is measured [6]. They are KNN, MLP, SVM, 

Naive bayes, random forest. MFCC feature is mostly used in this paper. Data was collected from several 

Korean people using lengthy telephone calls. MFCC features were extracted from the speech data at 

regularly spaced intervals. Silence segments were eliminated during the feature extraction phase [6]. 

Motivated by the success of decision tree in different scientific fields and also their successful 

application in speech recognition, Milos Cernak in his paper mainly contributes in terms of comparison 

between different types of decision trees [7]. 

Five styles are examined: 

 CART 

 C4.5 

 Minimum Message Length (MML) 

 Strict MML 

 Bayesian styles decision trees 

 These techniques are applied to data for computation of speech recognition fed by intrinsically variable 

speech [7]. 

A research done by Jitendra Ajmera talks about the new acoustic model using decision tree as 

replacements for GMM to compute likelihood for given HMM state in recognition state [8]. Decision 

tree has number of advantageous properties like they do not impose restriction on number of feature 

and type of features as they automatically selects features [8]. DTs handle both unordered and ordered 

information which make data sharing more efficient than Gaussian Mixture Model. Although efficiency 

is not as good as GMM, but several advantages it has over GMM are: 

1) Compactness 

2) Computational simplicity 

3) Ability to effectively incorporate unordered information 

4) Effectiveness with multiple representations regardless of dimensionality and distribution [8]. 

 A very noble approach is being done for the research on speech development. This research is 

being used for autistic children [9]. An approach in which researchers like Nassir Jabir Al-Khafaji and 

Mohamed Adel Al-Shaher have made a machine learning application using an android platform. 

Children who are autistic in nature have problems related to reading and understanding the things. For 

such children education is a tough job. So the researchers have developed an application in android for 

the same [9]. A child just needs to open the application. The application shows different alphabets for 

words. When an alphabet is selected, words related to the alphabet are shown and when a word is 

selected a picture, video and sound related to the word appears. It is eminent from the research that 

autistic children remember or understand things in a better way when they are shown in visual form [9]. 

Various techniques can be used to teach autistic children. One of the best technique is the use of picture 

cards [10]. Every picture card has a word on it and its related picture. As the picture memory of autistic 

children is well developed, it becomes easy for them to remember the words. Also the sounds of the 

words make them easy to remember [10]. Cognitive tools should be developed to make use of visual 

memory of the autistic children.  

Other authors like M.S.Mythili & A.R. Mohamed have put forward the use of different 

classifiers to predict the learning skills of autistic students [11]. These include  

 Decision tree classifier C. J48 
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 Support Vector Machine (SVM) 

Autism is a neurological disorder in which the student has an impair communication and behaviour. To 

predict the learning skills of autistic children a classifier of decision tree named C4.5 (J48) is used by 

the proposed authors [11]. The C. J48 is successor of ID3 algorithm and it handles all the categorical 

and continuous attributes to form a decision tree. This classifier is being compared with another 

classifier named SVM [11]. Classification is done in two step technique considering the training dataset 

and testing dataset. Several parameters are compared which include time to build the model, correctly 

classified instances and accuracy. An accuracy of 90% is obtained for C. J48 and 95% is obtained for 

SVM [11]. 

 Several powerful devices are nowadays coming into existence. The processing speed of the 

devices has also increased. Authors G. Parrelli, M. Chuah & D. Li have made use of these devices to 

develop the applications which are useful for the development of autistic students [12]. They have 

focussed on mainly three aspects 

 Emotional Recognition Training (ERT) tool 

 Conversational Simulator (CS) 

 ATM Simulator 

These three aspects are being used for autistic children [12]. The ERT tool is used to improve the 

emotional recognition of the autistic student while CS is used for improvement of the conversational 

skills. The ATM Simulator is used for teaching the ASD students how to use an ATM machine [12]. 

Authors have used face recognition techniques for understanding and interpretation of the human face 

in children suffering from Autism Spectrum Disorder (ASD) [13]. Autism Spectrum Disorder is a 

comprehensive neural developmental disorder that produce perceptual, social and communicative 

deficits [13]. 

Authors have developed an ITS to teach pattern classification problem. The main problem is that the 

students have to classify the pattern given to them. The knowledge base in pattern classification problem 

contains 2D patterns from four classes. The class is selected in such a way that a random action is 

selected and the probability of selecting pattern from one class is more than probability of selecting 

patterns from other classes [14]. 

PECS is a pictorial system that was developed for children with social-communication problems. This 

system uses basic behavioural principles and techniques such as differential reinforcement, shaping, 

and transfer of stimulus control via delay to teach children functional communication using pictures 

[15]. The present study demonstrated the efficiency of the PECS protocol with 3 children with autism, 

the emergence of speech, and the collateral gains in social-communicative behaviours and concomitant 

decreases in problem behaviour. [15] 

Various techniques have been implemented as an attempt to develop the communication skills and 

social interactions of a child affected from autism. Paper based PECS hold several drawbacks associated 

with the method. To overcome them researchers at National Taiwan University of Science and 

Technology developed iCan, a tablet based application that uses digital PECS system with picture cards 

that can be dragged and dropped [16].  It is an android application running on tablet devices. It mainly 

target the autistic children also their caregivers and it focuses on communication skills of children [16]. 
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[3] SUMMARY: 

 

 

Author Paper Description 

M. Feld, F. 

Burkhardt, and C. 

Müller, 2010 [17] 

 

Automatic speaker age and gender 

recognition in the car for tailoring 

dialog and mobile services 

 

 Use of Gaussian mixture model 

GMM/SVM super vector for age 

and gender recognition. 

 Precision is 77% & Recall is found 

to be 74%. 

R. Porat, D. 

Lange, and Y. 

Zigel 2010 [18] 

 

Age recognition based on speech 

signals using weights super vector 

 

 Use of new age recognition 

methodology and Gaussian mixture 

model along with SVM to find 

unique Gaussians for every age 

group in Universal Background 

Model (UBM).  

 

T. Bocklet, A. 

Maier, J. G. 

Bauer, F. 

Burkhardt, and E. 

Noth, 2008 [2] 

 

Age and gender recognition for 

telephone applications based on GMM 

super vectors and support vector 

machines 

 

Compares two different approaches.  

 The first approach being the 

Gaussian mixture model (GMM) 

with UBM known for job of user 

identification.  

 The second approach is for each 

speaker of training and testing 

dataset different GMM model is 

trained. 

 

Md. Sadek Ali  , 

Md. Shariful Islam  

and Md. Alamgir 

Hossain[19]  

 

Gender recognition system using 

speech Signal 

 

System is divided into front-end and back-

end system. 

 Job of front-end is to extract gender 

related information and put it into 

vectors known as feature. 

 The task of the back-end system is 

to create a gender model to 

recognize the gender from his/her 

speech signal in recognition phase. 

Masami Akamine  

and Jitendra Ajmera 
[8] 

Decision tree-based acoustic models 

for speech Recognition 

It proposes the use of Decision trees. It has 

many advantages over the GMM model. 

 Does not impose restrictions on the 

number or types of features. 

 Can automatically perform feature 

selection. 

This paper uses decision trees for large 

vocabulary speech recognition. 
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Sumanlata Gautam 

and Latika Singh [3] 

Developmental Pattern Analysis and 

Age Prediction by Extracting Speech 

Features and Applying Various 

Classification Techniques 

Different features of speech are extracted 

using several techniques. These features 

include 

 Power 

 Fundamental frequency 

 Formant frequencies 

Techniques such as Fast Fourier Transform 

and Linear Predictive Coding and 

Autocorrelation method are used. 

Nassir Javi 

AlKhafaji 

Mohamed del Al-

Shaher 

AliAbdulhussian 

Hassan, 

Mohammed Jaber 

Al-Khafaji [9] 

M-Learning Application for Autistic 

Children using Android Platform 

 Android application showing 

pictures and videos for words on 

each alphabet helpful for 

understanding of the autistic 

children. 

M.S Mythili & A.R 

Mohamed Shanavas 
[11] 

A Novel Approach to Predict the 

Learning Skills of Autistic Children 

using SVM and Decision Tree 

Comparison of two classifiers for the 

prediction of Learning Skills. 

 C. J48 with accuracy of 90% 

 SVM with accuracy of 95% 

G. Parrelli, M. 

Chuah, D. Li [12] 

Customizable Mobile Applications 

For Improving Quality of Life of 

Autistic Teenagers 

Development of several applications for the 

new devices for autistic children which 

include 

 Emotional Recognition Training 

(ERT) tool 

 Conversational Simulator (CS) 

 ATM Simulator 

K. Ganesh Kumar, 

R.Arvind, 

M.Aravind, 

S.Kartikeyan and 

P.Dass [13] 

 Facial Emotion Based PC Access for 

the Benefit of Autistic People. 

Authors have used face recognition 

techniques for understanding and 

interpretation of the human face in children 

suffering from Autism Spectrum Disorder 

(ASD).  

B.H. Sreenivasa 

Sarma and 

B.Ravindran. [14] 

Intelligent Tutoring Systems using 

Reinforcement Learning to teach 

Autistic Students. 

Authors have developed an ITS to teach 

pattern classification problem. It contains 

2D patterns from four classes. The class is 

selected in such a way that a random action 

is selected and the probability of selecting 

pattern from one class is more than 

probability of selecting patterns from other 

classes. 



International Journal of Computer Engineering and Applications, Volume XI, Special Issue, May 17, 
www.ijcea.com ISSN 2321-3469 

 

Prof. Dr.Prachi Joshi, Vinit Bhosale, Ketan Kodmelwar, Ninad Naik, Komal Ramole  

 

 

 

Marjorieh.      

Charlopchristy [15] 

Using the picture exchange 

communication system (PECS) with 

children with autism: assessment of 

pecs acquisition, speech, social-

communicative behaviour, and 

problem behaviour. 

 

PECS is a pictorial system that was 

developed for children with social-

communication problems. This system uses 

basic behavioural principles and techniques 

which include   

 Differential reinforcement 

  Shaping  

 Transfer of stimulus control via 

delay 

This is to teach children functional 

communication using pictures.  

 

[4] CONCLUSION & FUTURE WORK 
Above studies suggest that there are several methods for feature extraction and classification. Several 

classifiers can be used which give the accuracy accordingly. Noise and outliers play an important role 

in the accuracy of the classifiers. We need good pre-processing techniques for removing the noise and 

outliers.  If the noise is removed accurately then we would get a better accuracy in the classification. 

The number of samples also play an important role in the accuracy of the classifiers. More the number 

of samples, better would be the accuracy. But classifiers like KNN cannot handle a large number of 

samples in its classification. It may classify in a wrong way if the samples are in a large number. So we 

need to choose the classifiers accordingly. Further some classifiers also take a large amount of time to 

classify the samples. Accordingly we need to choose the classifier. At last the accuracy of the machine 

depends on the classifier and the samples given to it for training the machine. 

Use of different classifiers like SVM and decision trees may be in the aspect of researchers as they 

provide better accuracy and classification rate. Classifiers like KNN also provide accuracy to better 

extent but it may provide bad results when a large amount of dataset would be used. Ensemble approach 

use multiple learning algorithms to obtain better predictive performance than could be obtained from 

any of the constituent learning algorithms alone. In case of autistic children this approach is really useful 

while checking their ability to understand and also detecting their different learning disabilities. We can 

make improvement in language processing using different advance modules. Many applications have 

been developed for the same. It would also be used for psychosomatic applications. 
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