
 

 

 

 

LDA and SVM Speech recognition using DWT 

 

Dr. R. Thiruvengatanadhan 
Assistant Professor 

Department of Computer Science and Engineering 

Annamlai University, Annamalainagar, Tamilnadu, India 

Email Id: thiruvengatanadhan01@gmail.com 

 

Abstract: Automatic recognition of speech using computers is a challenging issue. This paper describes a 

techniques that uses Linear Discriminate Analysis (LDA) and Support Vector Machine (SVM) to recognized 

speech based on features using Discrete Wavelet Transform (DWT). Demonstrating strategies, for example, 

LDA and SVM were utilized to show every individual word which is prepared to the framework. Each 

separated word Segment utilizing Voice Activity Detection (VAD) from the test sentence is coordinated 

against these models for finding the semantic portrayal of the test input discourse. Experimental results of 

LDA and SVM shows good performance in recognized rate. 
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1. INTRODUCTION 
An audio signal represents the sound as an electrical voltage. Signal stream is only a 

course taken by a sound sign for going towards the speaker from the source. Sound sign is 

described by transfer speed, force and voltage. Impedance of the sign way decides the 

connection among force and voltage [1]. Electrical sign is utilized by simple processors 

however computerized signals are numerically bargains by the advanced processors. 

Because of capacity requirements, research identified with discourse ordering and 

recovery has gotten a lot of consideration [2]. As capacity has become less expensive, 

huge assortment of spoken reports is accessible on the web, however there is an absence 

of satisfactory innovation to clarify them. Manual record of discourse is exorbitant and 

furthermore has security imperatives [3]. Subsequently, the need to investigate 

programmed ways to deal with look and recover spoken archives has expanded. Besides, 

a wide assortment of sight and sound information is accessible on the web and makes 

ready for advancement of new advances to file and look through such media [4]. 

Discourse acknowledgment is a primary center of communicated in language frameworks. 

 

Proposed work expects to build up a framework which needs to change over verbally 

expressed word into text utilizing AANN displaying procedure utilizing acoustic element 

specifically Sonogram. In this work the transient encompass through RMS energy of the 

sign is determined for isolating individual words out of the consistent discourses utilizing 

voice action location strategy. Highlights for each separated word are removed and those 

models were prepared. SVM and GMM modeling techniques is used to model each 

individual utterance. Thus each isolated word segment from the test sentence is matched 

against these models for finding the semantic representation of the test input dialogue. 

 

2. VOICE ACTIVITY DETECTION 

Voice Activity Detection (VAD) is a procedure for finding voiced portions in discourse 

and assumes a significant job in discourse mining applications [5]. VAD disregards the 

extra sign data around the word viable. It tends to be likewise seen as a speaker 

autonomous word acknowledgment issue. The essential rule of a VAD calculation is that 

it removes acoustic highlights from the info sign and afterward contrasts these qualities 

and edges for the most part extricated from quietness. Voice movement is pronounced if 
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the deliberate qualities surpass the edge. Something else, no discourse movement is 

available [6]. 

 

VAD discovers its utilization in an assortment of discourse correspondence frameworks 

like coding of discourse, perceiving discourse, hands free communication, sound 

conferencing, discourse improvement and retraction of sound [7]. It distinguishes where 

the discourse is voiced, unvoiced or maintained and gains smooth ground of the discourse 

cycle [8]. A framesize of 20 ms, with a cover of half, is considered for VAD. RMS is 

separated for each casing. Figure 1 shows the detached word partition. 

 

 

Figure 1. Isolated Word Separations. 

 

 

 

3. DISCRETE WAVELET TRANSFORM (DWT) 

 
Discrete Wavelet Transform (DWT) is a time scale representation of the audio signal 

which is computed using digital filtering techniques. DWT depends on subband coding 

and it diminishes the computational time needed to yield the wavelet change. In the mid 

1970's new methods were acquainted with deteriorate discrete time signals. Following 

this, gigantic work was done in 1980's in the zone of discourse signal coding utilizing 

subband coding and pyramidal coding. After numerous extemporizations the coding plans 

prompted multi-goal examination. DWT include extraction utilizes channels with shifting 

cut-off frequencies at various scales. A breaking down wavelet called mother wavelet 

executes a model capacity in its wavelet investigation measure [9].  

 

The first sign can be created utilizing a straight blend of wavelet work and fitting 

information activities with the wavelet coefficients. The decision of the quantity of 

wavelet coefficients relies on the application and the excess coefficient under a specific 

edge should be shortened. The wavelet scale is registered utilizing subsampling activities 

specifically here and there testing [10]. The detailed information in the signal is known as 

the resolution of the signal and is computed using filtering operations. Figure 2 shows 

Two Level Wavelet Decomposition Techniques. 
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Figure 2. Two Level Wavelet Decomposition Techniques. 

 
 

 

4. LINEAR DISCRIMINATIVE ANALYSIS (LDA) 

 
LDA classifies a dataset based on the relation between the dispersions within classes and 

between classes, in order to find the dimension that best classifies a dataset in a linear way 

[11]. The number of preparing tests in class, the quantity of unmistakable classes, the 

mean vector of tests having a place with class and speaks to the arrangement of tests 

having a place with class. The objective of the LDA is to acquire the grid that augments 

the connection between classes.  The LDA gives the best dimension that describes a 

dataset dispersion given its features and therefore, is able to analyze the data by reducing 

its dimensionality [12]. LDA classifier was chosen to be utilized because of its elite in 

characterization, along with its power in long haul use and its low computational expense 

[13]. 

 

5. SUPPORT VECTOR MACHINE (SVM) 
 

A machine learning strategy which depends on the standard of structure hazard 

minimization is uphold vector machines. It has various applications in the territory of 

example acknowledgment [14]. SVM constructs linear model based upon support vectors 

in order to estimate decision function. If the training data are linearly separable, then 

SVM finds the optimal hyper plane that separates the data without error [15]. Figure 3 

shows an illustration of a non-straight planning of SVM to develop an ideal hyper plane 

of detachment. SVM maps the information designs through a non-straight planning into 

higher measurement include space. For straightly detachable information, a direct SVM is 

utilized to arrange the informational indexes [16].  

 

 
Figure 3 Example for SVM Kernel Function Φ(x) Maps 2-Dimensional Input Space to Higher                  

3-Dimensional Feature Space. (a) Nonlinear Problem. (b) Linear Problem. 
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The help vectors are the preparing designs and are similarly near hyperplane of partition. 

The help vectors are the preparation tests that characterize the ideal hyperplane and are 

the most troublesome examples to group [17]. Casually, they are the examples generally 

instructive of the characterization task. The portion work creates the internal items to 

develop machines with various kinds of non-straight choice surfaces in the information 

space [18]. 

 

 

6. EXPERIMENTAL RESULTS 
 

6.1 Dataset Collection 

Experiments for ordering discourse sound utilizing Television broadcast discourse 

information gathered from Tamil news stations utilizing a tuner card. A complete dataset 

of 100 distinctive discourse exchange cuts, going from 5 to 10 seconds term, tested at 16 

kHz and encoded by 16-bit is recorded. Voice movement location is performed to confine 

the words in every discourse record utilizing RMS energy envelope. For every discourse 

record, an information base of the secluded words is acquired utilizing VAD. 

 

6.2 Feature Extraction 

VAD the disconnected words are extricated from the sentences. In this way outlines 

which are unvoiced excitations are eliminated by thresholding the section size. Highlight 

DWT are separated from each edge of size 320 window with a cover of 120 examples. 

During preparing measure each detached word is isolated into 20ms covering windows 

for separating 6 DWT highlights. 

 

6.3 Classification 

Utilizing VAD segregated words in a discourse is isolated. LDA and SVM are made for 

each disengaged word. For preparing, confined words from were thought of. The 

preparation cycle examines discourse preparing information to locate an ideal method to 

order discourse outlines into their individual classes. For testing 6 dimensional DWT 

include vectors were given as information. Table 1 shows Performance of Speech 

recognition classification in different SVM kernel function. 

Table 1. Performance of Speech recognition in different SVM kernel function. 

SVM Kernels Performance 

Polynomial 85% 

Gaussian 89% 

Sigmoidal 83% 

 

Table 2 shows the exhibition of Speech acknowledgment utilizing LDA and SVM for 

various length separately. 
 

Table 2 The performance of Speech recognition using LDA and SVM for different duration 

respectively. 

 

 Speech Recognition Rate 

LDA 85% 

SVM 89% 
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7. CONCLUSIONS 
 

In this paper, Voice Activity Detection (VAD) is utilized for isolating individual words 

out of the persistent addresses. Highlights for each disengaged word are removed and 

those models were prepared effectively. Sonogram is determined as highlights to portray 

sound substance. LDA and SVM are utilized to models every Individual expression. 

DWT is determined as highlights to describe sound substance. LDA and SVM learning 

calculations has been utilized for the perceived discourse by gaining from preparing 

information. Experimental results show that the proposed audio SVM learning method 

has good performance in 89% speech recognized rate compared with LDA. 
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