
International Journal of Electronics Engineering Research. 

ISSN 0975-6450 Volume 9, Number 3 (2017) pp. 377-390 

© Research India Publications 

http://www.ripublication.com 

 

 

A comparative Performance Analysis of LPC  

and MFCC for Noise Estimation in Speech 

Recognition Task 

 

Syed Sibtain Khalid1 

Asst. professor, Department of Computer Science & Engineering,  

Jamia Hamdard, New Delhi-62 

 

Safdar Tanweer2 

Asst. professor, Department of Computer Science & Engineering,  

Jamia Hamdard, New Delhi-62 

 

Dr. Abdul Mobin3 

Adjunct Professor, Department Of Computer Science & Engineering,  

Jamia Hamdard, New Delhi-62 

 

Dr. Afshar Alam4 

Department Of Computer Science & Engineering,  

Jamia Hamdard, New Delhi-62 

 

Abstract 

From the days of adam and eve Speech plays an important means in 

communication system, its recognition is truly a challenging task. Generally 

noise is an unwanted interface in any form of communication system. This 

paper deals with the estimation of noise that are present at the front end of 

original speech Signal, for estimation of noise we have calculated the 

coefficient of LPC (Linear Predictive Coding) and MFCC (Mel Frequency 

Cepstral Coefficient). To minimize the complexity of processing only three 

classes of noise are considered, ten samples from each classes are taken for 

computational work. Accurate deviation results are pin pointed for similar 

kind of noises in both LPC and MFCC.  Finally percentage deviation is 

calculated. Resultant vector shows MFCC outperform LPC in terms of 

percentage deviation for estimation of noise that will be the key thrust of this 

paper. MATLAB 7.11 is used to carry out all the experimental work.  
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I. INTRODUCTION 

In the past three decades witnessed numerous works are been carried out in the 

direction of speech recognition the surrounding environmental noise that degrades 
the performance of Speech recognizers. Several means and ways are used to 

investigate into these noises by their proper classification[1,2]. Once they are 

classified, static and dynamic volume controller can be employed that suits that 

particular category of noise to recognize[3]. The behavior of speech signal 

characteristic contaminated with noises are not same for all the classes of noise[4].  

The spectrum  of some class of noise always constant  with time in case of stationary, 

however they vary with rapid pace in case of non stationary[5].  

We have analyzed two important feature extraction techniques; LPC and MFCC in 

our experimental work. It is evident from the literature that MFCC is better feature for 

recognition purpose than LPC [6]. Three categories of noise samples are taken for the 

parameterization that is car, office and market noise. The performance of recognition 

system is directly the function of the quality of input signal the recognition device 

receives.  

We have analyzed the noises that are present with the speech signal, we have first 

extracted the features of different categories of noise from their samples. The 

extraction may be either frequency based or time based[2,7]. Stationary feature 

extraction splits the signal into small part in time domain (cepstral frequency domain), 

however decoding method is used for LPC coefficient. For non stationary feature 

extraction different set of algorithm are used to represent time frequency. LPC and 

MFCC features of the samples under consideration are extracted. We have used the 

deviation method to compare these two features of the samples and concluded some 

useful remarks by the observation of these data.  

 

II. PROBLEMS AND METHODOLOGY  

As in practical case we encounter several times with the effect of noise when we were 

talking with someone at public place or at the place where surrounding contains 

background noise. So we need some kind of operation such as to increase our 

intensity of speech for proper communication. So when a system is able to recognize 

that noise then appropriate mechanism can be used to counter these noises. There are 

various feature extraction techniques used for the speech recognition purpose. 

Environmental noise can also be estimated by using these feature extraction 

techniques. The well established feature extraction techniques LPC and MFCC are 

used for the recognition of environmental sound[8]. The problem in the estimation of 

noise is that which feature extraction technique would be used among the several 

methods. Some of the systems developed for suppressing background noise, the 

method correlate between speech and non speech signal.  We have analyzed over said 

problem which is common to every recognizing device by the introduction of some 

mechanism to categorize the nature and intensity of various noise sources. 

Accordingly suitable device may be integrated to counter their effect and hence the 
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performance of the system may be enhanced. Doing so the field of signal processing 

required to come forward to address them. The noises interfering regularly on to the 

audible range that makes device difficult to reproduce the original sound. These 

environmental noises are broadly grouped into two classes first one may be called as 

manmade (viz. car, office, market, industry, train etc.) and the second one may be 

called as nature made. Our experiments are framed on few of the dominant man made 

class of noise such as car, office, market. The two powerful feature extraction 

techniques used for the speech recognition are compared on the basis of deviation 

methods. These methods are LPC and MFCC. 

 

Noise Classes 

There are various classes of noises are available that has different impact on the 

speech spectrum.  For the experimental purpose it is not possible to address each and 

every category of the noises[1]. Few of them are discussed in brief and three out of 

them are considered for the analysis. 

1. Automobile noise class (ANC) ex. Car, Train, Buses, Truck etc. 

2. Bubble noise class (BNC) stadium, office, cafeteria, sports etc. 

3. Factory noise class (FNC) machines, heavy hammer. etc. 

4. Street noise class (SNC) shopping mall, busy street, Market etc. 

5. Miscellaneous noise class (MNC) air craft noise, thunder storm etc. 

Out of these categories of noise we have selected for analysis only three classes such 

as ANC (car Noise), BNC (Office Noise), and SNC (Market Noise). 

 

III. LPC (LINEAR PREDICTIVE CODING)  

The LPC[7] finds great acceptance because it mimic the vocal tract function of human 

being. It got the property to produce voiced and unvoiced sound with ambiguity. The 

spectrum of sound are closely spaced peak because of nasal and vocal tract to which 

we call resonant frequency of vocal tract. We analyze the resulting set of coefficient 

c(n) that describes the behavior of input output sample. The block diagram below 

shows how the speech signal s(n) is framed into N and M frame size which will be 

shifted in samples resulting LPC parameter a(n) the result spectral analysis produces 

coefficient c(n). 

 

Fig.1 Block diagram of LPC model 
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Fig.1 gives a general view of the LPC model, where R &Z are frame size that will 

shift in samples a(n) are the LPC parameter. c (n) is the Cepstral parameter. This 

model can be used for detection of noise from robust speech[7]. We have 

categorically selected three important class of noise viz car noise, office noise, market 

noise for our processing. 

 

IV. MFCC (MEL FREQUENCY CEPSTRUM COEFFICIENT)  

To extract spectral feature of sound samples MFCC algorithm are widely used. The 

algorithm started by using FFT to get few parameters. The philosophy of MFCC lies 

on approximation of human hearing system very closely. The sample spectrum has 

shorter interval of frames for feature vector analysis. The linear frequency scales lie 

below 1000Hz and log frequency scales lie above 1000Hz.  

Mel frequency cepstral coefficient (MFCC) was developed by Stevens[2]and was 

designed to adapt human perception Feature extraction are categorized into Frequency 

based feature extraction and Time frequency based feature extraction. According to 

cowling frequency based feature extraction produces overall result of the entire 

content of signal and fall in the category of stationary feature extraction. However 

time frequency feature extraction is non stationary feature extraction. Mel frequency 

coefficient cepstrum is characterized in frequency domain since most noise is non 

stationary in nature. feature extraction method are better for recognition of 

environmental noise for the front end input speech signal[9]. This model can be used 

for the detection of environmental noise from speech signal. In this paper we have 

experimentally analyze and parameterize coefficient of three categories of noise viz 

car noise, office noise, and market noise.  

 

V. EXPERIMENTAL RESULT OF LPC 

We have calculated 12 LPC and 13 MFCC coefficients for the analysis purpose. 10 

samples of car, office and market are considered. We have selected 5 coefficients for 

the analysis purpose.  

 

TABLE-I  LPC COEFFICIENTS OF CAR NOISE 

Noise Sample C1 C2 C3 C4 C5 

car1 -0.579 -0.4552 -0.121 0.5631 -0.2896 

car2 -0.073 -0.6976 -0.76 0.2787 0.2189 

car3 -0.674 -0.6364 -0.087 0.8435 -0.1162 

car4 -0.279 -0.7408 -0.552 0.5751 0.2503 

car5 -0.883 -0.2272 0.084 0.5425 -0.5133 
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car6 -0.691 -0.4318 -0.029 0.6392 -0.3556 

car7 -0.547 -0.5845 -0.199 0.6779 -0.1211 

car8 -0.551 -0.5152 -0.196 0.5969 -0.2065 

car9 -0.686 -0.4718 -0.043 0.6617 -0.3412 

car10 0.0147 -0.7217 -0.922 0.1086 0.2489 

Avg -0.495 -0.5482 -0.282 0.5487 -0.1225 

 

Table-I has 10 car noise samples and its LPC coefficients. Where C1 to C5 are the 

five LPC coefficients, car1 to car10 are the ten samples of car noise, and Avg. is the 

average of each coefficient of ten different samples of car noise. 

 

TABLE-II CALCULATION OF LPC COEFFICIENTS DEVIATION FOR CAR 

NOISE 

Noise 
Sample 

%deviation of 
C1 

%deviation of 
C2 

%deviation of 
C3 

%deviation of 
C4 

%deviation of 
C5 

car1 -17.022 16.968 57.014 -2.621 -136.331 

car2 85.251 -27.248 -168.961 49.209 278.636 

car3 -36.095 -16.085 69.230 -53.721 5.174 

car4 43.550 -35.128 -95.560 -4.808 304.260 

car5 -78.402 58.557 129.743 1.134 -318.884 

car6 -39.630 21.236 89.625 -16.489 -190.191 

car7 -10.536 -6.618 29.608 -23.542 1.175 

car8 -11.405 6.023 30.635 -8.780 -68.516 

car9 -38.681 13.940 84.951 -20.590 -178.440 

car10 102.970 -31.644 -226.287 80.208 303.117 

%Avg 
deviation 

46.354 23.345 98.162 26.110 178.472 

 

Table-II has 10 car noise samples and its LPC coefficients deviations. Where 

%deviation of C1 to C5 are the %deviation of each coefficients of different samples 

of car noises from the average which is calculated above, and %avg. deviation is the 

average of %deviation of coefficients for the different samples of car noises. 
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TABLE-III LPC COEFFICIENTS OF OFFICE NOISE 

Noise Sample C1 C2 C3 C4 C5 

office1 -1.250 -0.114 0.588 -0.417 0.056 

office2 1.240 -0.093 0.571 -0.451 0.059 

office3 0.418 -0.592 -0.403 0.090 0.103 

office4 -0.387 -0.586 -0.499 0.198 0.118 

office5 -0.462 -0.560 -0.346 0.396 0.068 

office6 -0.318 -0.627 -0.544 0.200 0.105 

office7 -0.357 -0.413 -0.451 0.164 -0.117 

office8 -0.614 -0.297 -0.173 0.352 -0.280 

office9 -0.543 -0.264 -0.214 0.250 -0.307 

office10 -0.322 -0.448 -0.490 0.255 -0.027 

Avg -0.259 -0.399 -0.196 0.103 -0.022 

 

Table-III has 10 office noise samples and its LPC coefficients. Where C1 to C5 are 

the five LPC coefficients, office1 to office10 are the ten samples of office noise, and 

Avg. is the average of each coefficient of ten different samples of office noise. 

 

TABLE-IV CALCULATION OF LPC COEFFICIENTS DEVIATION FOR OFFICE 

NOISE 

Noise 
Sample 

%deviation of 
C1 

%deviation of 
C2 

%deviation of 
C3 

%deviation of 
C4 

%deviation of 
C5 

office1 -381.674 71.452 399.674 503.305 352.135 

office2 578.051 76.811 391.161 535.682 366.067 

office3 260.943 -48.148 -105.475 13.405 563.371 

office4 -49.227 -46.721 -154.460 -91.070 628.989 

office5 -78.055 -40.110 -76.369 -282.430 403.820 

office6 -22.635 -57.113 -177.398 -93.099 573.708 

office7 -37.434 -3.323 -129.789 -58.307 -427.640 

office8 -136.598 25.600 11.765 -240.292 -1158.876 

office9 -109.273 33.839 -9.134 -141.133 -1280.674 

office10 -24.099 -12.288 -149.975 -146.062 -20.899 

%Avg 
deviation 

167.799 41.541 160.520 210.478 577.618 
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Table-IV has 10 office noise samples and its LPC coefficients deviations. Where 

%deviation of C1 to C5 are the %deviation of each coefficients of different samples 

of office noises from the average which is calculated above, and %avg. deviation is 

the average of %deviation of coefficients for the different samples of office noises. 

TABLE-V LPC COEFFICIENTS OF MARKET NOISE 

Noise Sample C1 C2 C3 C4 C5 

market1 -0.234 -0.560 -0.679 0.136 0.091 

market2 -0.223 -0.565 -0.689 0.127 0.093 

market3 -0.336 -0.543 -0.590 0.271 0.086 

market4 -0.517 -0.638 -0.488 0.446 0.167 

market5 -0.215 -0.579 -0.694 0.100 0.085 

market6 -0.273 -0.566 -0.636 0.197 0.090 

market7 -0.235 -0.549 -0.687 0.157 0.073 

market8 -0.229 -0.558 -0.678 0.151 0.075 

market9 -0.489 -0.437 -0.365 0.331 -0.136 

market10 -0.316 -0.587 -0.592 0.257 0.099 

Avg -0.307 -0.558 -0.610 0.217 0.072 

 

Table-V has 10 market noise samples and its LPC coefficients. Where C1 to C5 are 

the five LPC coefficients, market1 to market10 are the ten samples of market noise, 

and Avg. is the average of each coefficient of ten different samples of market noise. 

 

TABLE-VI CALCULATION OF LPC COEFFICIENTS DEVIATION FOR MAKET 

NOISE 

noise sample %deviation of 
C1 

%deviation of 
C2 

%deviation of 
C3 

%deviation of 
C4 

%deviation of 
C5 

market1 23.822 -0.349 -11.328 37.399 -25.762 

market2 27.212 -1.174 -13.017 41.447 -28.255 

market3 -9.427 2.696 3.269 -24.787 -18.421 

market4 -68.622 -14.288 19.932 -105.326 -131.440 

market5 30.080 -3.736 -13.886 54.096 -18.283 

market6 11.011 -1.353 -4.243 9.572 -24.238 

market7 23.267 1.657 -12.607 27.740 -0.554 

market8 25.256 0.045 -11.131 30.638 -4.017 

market9 -59.528 21.706 40.137 -52.385 287.812 

market10 -3.071 -5.205 2.875 -18.394 -36.842 

%Avg 
deviation 

28.130 5.221 13.243 40.178 57.562 
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Table-VI has 10 market noise samples and its LPC coefficients deviation. Where 

%deviation of C1 to C5 are the %deviation of each coefficients of different samples 

of market noises from the average which is calculated above, and %avg. deviation is 

the average of %deviation of coefficients for the different samples of  market noises. 

TABLE-VII 

%Deviation in LPC CAR NOISE MARKET NOISE OFFICE NOISE 

C1 46.354 28.130 167.799 

C2 23.345 5.221 41.541 

C3 98.162 13.243 160.520 

C4 26.110 40.178 210.478 

C5 178.472 57.562 577.618 

 

 

Fig.2 Graphical representation of %deviation of all the three classes of noises 

 

Table-VII represents the percentage deviation of the five coefficients of the LPC for 

the three classes of noises. It is also seen through the graphical representation in Fig.2. 

 

TABLE-VIII MFCC COEFFICIENTS OFCAR NOISE 

noise sample C1 C2 C3 C4 C5 

car1 17.122 1.141 1.514 2.452 1.404 

car2 16.649 0.719 1.780 2.011 1.950 

car3 13.414 2.398 1.899 1.477 1.683 

car4 12.342 2.302 2.181 1.859 2.122 

car5 12.127 1.833 2.276 1.778 2.323 

car6 12.572 1.619 3.430 2.379 1.355 

car7 13.077 1.954 2.429 2.067 1.492 
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car8 13.621 1.948 2.128 2.544 1.743 

car9 12.978 2.122 2.417 2.270 1.818 

car10 13.020 2.487 3.193 2.117 1.866 

Avg 13.692 1.852 2.325 2.095 1.776 

 

Table-VIII represents the five MFCC coefficients of the car noises. Where C1 to C5 

are the ten MFCC coefficients, car1 to car10 are the ten samples of car noise, and 

Avg. is the average of each coefficient of ten different samples of car  noise. 

 

TABLE-IX CALCULATION OF MFCC COEFFICIENTS DEVIATION FOR CAR 

NOISE 

Noise 
Sample 

%deviation of 
C1 

%deviation of 
C2 

%deviation of 
C3 

%deviation of 
C4 

%deviation of 
C5 

car1 -25.052 38.404 34.881 -17.012 20.921 

car2 -21.597 61.185 23.425 4.045 -9.796 

car3 2.030 -29.454 18.323 29.508 5.225 

car4 9.863 -24.293 6.179 11.281 -19.528 

car5 11.435 1.047 2.083 15.147 -30.809 

car6 8.178 12.594 -47.557 -13.547 23.664 

car7 4.497 -5.464 -4.503 1.339 15.999 

car8 0.522 -5.167 8.472 -21.412 1.846 

car9 5.215 -14.576 -3.961 -8.321 -2.407 

car10 4.909 -34.275 -37.344 -1.028 -5.116 

%Avg 
deviation 

9.330 22.646 18.673 12.264 13.531 

 

Table-IX represents the deviation in five MFCC coefficients of the car noises. Where 

%deviation of C1 to C5 are the %deviation of each coefficients of different samples 

of car noises from the average which is calculated above, and %avg. deviation is the 

average of %deviation of coefficients for the different samples of  car noises. 

TABLE-X MFCC COEFFICIENTS OF OFFICE NOISE 

Noise Sample C1 C2 C3 C4 C5 

office1 15.968 1.511 2.339 1.737 1.120 

office2 14.448 3.673 1.307 2.553 2.145 

office3 16.594 2.002 1.820 2.186 1.479 
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office4 15.450 1.892 1.506 1.892 2.018 

office5 16.747 1.954 1.924 1.729 1.378 

office6 15.908 2.756 1.418 2.365 0.766 

office7 17.079 1.676 2.021 1.635 1.896 

office8 16.275 1.406 1.481 1.582 1.690 

office9 16.444 1.704 1.270 1.787 2.138 

office10 16.109 1.282 1.442 2.333 1.885 

Avg 16.102 1.985 1.653 1.980 1.651 

 

Table-X represents the five MFCC coefficients of the Office noises. Where C1 to C5 

are the five MFCC coefficients, office1 to office10 are the ten samples of office noise, 

and Avg. is the average of each coefficient of ten different samples of office noise. 

 

TABLE-XI CALCULATION OF MFCC COEFFICIENTS DEVIATION FOR 

OFFICE NOISE 

Noise 
Sample 

%deviation of 
C1 

%deviation of 
C2 

%deviation of 
C3 

%deviation of 
C4 

%deviation of 
C5 

office1 0.836 23.917 -41.504 12.285 32.198 

office2 10.272 -85.021 20.901 -28.964 -29.887 

office3 -3.055 -0.829 -10.138 -10.428 10.445 

office4 4.051 4.717 8.860 4.431 -22.184 

office5 -4.007 1.604 -16.389 12.664 16.544 

office6 1.209 -38.807 14.221 -19.434 53.624 

office7 -6.068 15.606 -22.264 17.416 -14.796 

office8 -1.073 29.176 10.409 20.113 -2.357 

office9 -2.122 14.186 23.146 9.759 -29.445 

office10 -0.044 35.452 12.757 -17.843 -14.142 

%Avg 
deviation 

3.274 24.932 18.059 15.334 22.562 

 

Table-XI represents the deviation in five MFCC coefficients of the office noises. 

Where %deviation of C1 to C5 are the %deviation of each coefficients of different 

samples of office noises from the average which is calculated above, and %avg. 

deviation is the average of %deviation of coefficients for the different samples of  

office noises. 
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TABLE-XII MFCC COEFFICIENTS OF MARKET NOISE 

Noise Sample C1 C2 C3 C4 C5 

market1 16.227 0.979 1.622 1.962 1.763 

market2 16.567 2.346 2.499 1.991 2.241 

market3 15.976 1.780 1.456 1.490 2.340 

market4 15.502 2.663 2.015 2.031 1.754 

market5 15.361 2.760 1.546 2.351 1.692 

market6 15.833 1.823 2.533 2.544 2.212 

market7 16.255 1.552 2.241 1.994 1.733 

market8 16.687 1.692 1.722 1.967 1.702 

market9 15.393 1.370 2.943 1.964 1.345 

market10 15.698 2.111 2.097 2.195 2.096 

Avg 15.950 1.908 2.067 2.049 1.888 

 

Table-XII represents the five MFCC coefficients of the market noises. Where C1 to 

C5 are the five MFCC coefficients, market1 to market10 are the ten samples of 

market noise, and Avg. is the average of each coefficient of ten different samples of 

market noise. 

 

TABLE-XIII CALCULATION OF MFCC COEFFICIENTS DEVIATION FOR 

MARKET NOISE 

Noise Sample %deviation of 
C1 

%deviation of 
C2 

%deviation of 
C3 

%deviation of 
C4 

%deviation of 
C5 

market1 -1.734 48.658 21.530 4.223 6.605 

market2 -3.868 -22.960 -20.866 2.841 -18.700 

market3 -0.162 6.669 29.564 27.298 -23.955 

market4 2.808 -39.583 2.540 0.860 7.092 

market5 3.689 -44.668 25.230 -14.738 10.366 

market6 0.734 4.446 -22.525 -24.163 -17.159 

market7 -1.916 18.631 -8.401 2.685 8.188 

market8 -4.622 11.292 16.698 3.984 9.831 

market9 3.494 28.167 -42.342 4.125 28.747 

market10 1.577 -10.652 -1.426 -7.115 -11.014 

%Avg 
deviation 

2.461 23.573 19.112 9.203 14.166 
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Table-XIII represents the deviation in five MFCC coefficients of the market noises. 

Where %deviation of C1 to C5 are the %deviation of each coefficients of different 

samples of market noises from the average which is calculated above, and %avg. 

deviation is the average of %deviation of coefficients for the different samples of  

market noises. 

TABLE-XIV 

%deviation 
in MFCC 

CAR 
NOISE 

MARKET 
NOISE 

OFFICE 
NOISE 

C1 9.330 2.461 3.274 

C2 22.646 23.573 24.932 

C3 18.673 19.112 18.059 

C4 12.264 9.203 15.334 

C5 13.531 14.166 22.562 

 

 

 

Fig.3 Graphical representation of deviation of MFCC for the three classes of noise 

 

Table-XIV represents the MFCC coefficient data for all the three classes of noises 

under consideration and Fig.3 also represents the same in graphical form. 

TABLE-XV 

%deviation in 
LPC/MFCC 

LPC OF 
CAR NOISE 

LPC OF 
MARKET 

NOISE 

LPC OF 
OFFICE 
NOISE 

MFCC OF 
CAR 

NOISE 

MFCC OF 
MARKET 

NOISE 

MFCC OF 
OFFICE 
NOISE 

C1 46.354 28.130 167.799 9.330 2.461 3.274 

C2 23.345 5.221 41.541 22.646 23.573 24.932 

C3 98.162 13.243 160.520 18.673 19.112 18.059 

C4 26.110 40.178 210.478 12.264 9.203 15.334 

C5 178.472 57.562 577.618 13.531 14.166 22.562 
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Fig.4 Graphical representation of the comparative analysis of MFCC and LPC for all 

the three classes of noise 

 

Table-XV shows the deviation in LPC and MFCC coefficients for all the three classes 

of noise and the same is also represented in graphical form shown in Fig.4. 

 

VI. CONCLUSION AND FUTURE PROSPECT 

Critical analysis and comparative complexity of LPC and MFCC parameterization 

technique and the deviation results are analyzed and compared on the basis of 

obtained data. The analysis result shows that LPC coefficients %deviation is more 

than MFCC coefficients for all the three classes of noises under consideration. 

Analytically concluding that MFCC seems to be better option for front end noise 

parameterization than LPC because percentage deviation in the coefficients for similar 

kind of noise is less in MFCC than LPC and hence justifying that it would be a better 

option for recognition of noise and can be widely used and applied in the field of 

speech recognition.  
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