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Arabic Numbers Sound Recognition

shahla Abd Al-Wahab
Department Computer System, Technical Institute in Mosul, Mosul, Iraq

Abstract

In this research, dynamic time warping algorithm was
used in the form of recognition Arabic sound numbers
which is regarded one of the dynamic programming
applications using the method of superimposition of the
patterns capable of recognition the sounds of Arabic
numbers through the search for best unique
superimposition between the group elements of audio
database of Arabic numbers . Two methods were used to
analyze the voice signal. These are Mel-Frequency
Cepstrum Coefficient (MFCC) and Linear Frequency
Cepstrum Coefficient (LFCC) analyses. These two

function ccep=mfcc(y,M,N,P);

NYQ=N/2;

% Triangle Filter Defs

seqlen=size(y,1);

m=0; startpt=1;endpt=N; m=1,

while endpt<=seqlen
winsegq=hamming(N).*y(startpt:endpt);
magspec=abs(fft(winseq));

for i=1:20 % Calc triangle filter outputs

for j=fstart(i):fcent(i)
filtmag(j)=(j-fstart(i))/(fcent(i)-fstart(i)); end;
for j=fcent(i)+1:fstop(i)
filtmag(j)=1-(j-fcent(i))/(fstop(i)-fcent(i)); end;

Y (i)=sum(magspec(fstart(i):fstop(i)).*filtmag(fstart(i):fstop(i))");

Y=log(Y."2);

for i=1:P
coefwin=cos((pi/20)*i*(linspace(1,20,20)-0.5))';
ccep(i,m)=sum(coefwin.*Y"); end;

m=m+1; startpt=1+(m-1)*M;
endpt=startpt+N-1; end;

function ccep=Ifcc(y,M,N,P);
NYQ=N/2; seglen=size(y,1);
while endpt<=seqlen
winsegq=hamming(N).*y(startpt:endpt);
logspec=log(abs(fft(winseq)));

for i=1:P
coefwin=cos(pi*i*linspace(0,NYQ-1,NYQ)/NYQ)’
ccep(i,m)=sum(coefwin.*logspec(1:NYQ)); end;
startpt=1+(m-1)*M; endpt=startpt+N-1; end;

m=m+1;

function Dmin_Avg=dtw1(test,ref,eps,delmax,delmin)
% Dynamic Time Warping Algorithm
%eps=3; %delmax=2.0; %delmin=0.5;
I=size(test,2); J=size(ref,2);  Dmin=1e6*ones(l,J);
for i=1:1+eps

s=0;

for hh=1:10

methods of analysis were compared and their effect on
the final distinction process is shown.

The program allows the testing of different sound
numbers with analysis and dynamic time warping
algorithm determinants to be inputs and the output is the
number consistent with input with the determination of
the speaker who spelled the number. Many experiments
were held and also many tests to enhance the program
performance. Training group included three speakers (a
child, a female and a male) for audio database with
different voices for training. The practical results proved
the success of the method used in recognition.

(V) Galal
: MFCC aladial 5,Lay) Jilad galiyy —

end;

: LFCC aladdialy LN Julad maliy

m=0; startpt=1; endpt=N;m=1,;

DTW galiys

C_t=zeros(l,J);



u=ref(hh,1)-test(hh,i); S=s+u*u;
end
Dmin(i,1)=sqrt(s)/10; % L2norm(i,1,test,ref); C_t(i,1)=0; end;
for j=1:1+eps
s=0;
for hh=1:10
u=ref(hh,j)-test(hh,1); s=stu*u; end
Dmin(1,j)=sqrt(s)/10; C_t(1,j)=0; end;
Dmin_old=Dmin; C_told=C t;
for i=2:1
jmax1=delmax*(i-1)+eps+1; % Global Constraints
jmax2=delmin*(i-1)+J-delmin*(l-eps-1);
jmin1=1+delmin*(i-1-eps);
jmin2=1+J-1-eps+delmax*(i-1);
jmax=min(J,floor(min(jmax1,jmax2)));
jmin=max(1,ceil(max(jminl,jmin2)));
for j=jmin:jmax
s=0;
for hh=1:10
u=ref(hh,j)-test(hh,i);  s=s+u*u; end
C_node=sqrt(s)/10;%RMS Error
Prev_Min=1e6*ones(3,1);
for k=1:3
idiff=1; jdiff=1;
if k==1 jdiff=0; end;
if k==3 idiff=0; end;
if i-idiff>=1 & j-jdiff>=1
Prev_Min(k)=Dmin(i-idiff,j-jdiff);end;end;
[Dmin(i,j),k_ind]=min([Prev_Min;Dmin_old(i,j)]);
Dmin(i,j)=Dmin(i,j)+C_node; idiff=1;  jdiff=1,
if k_ind==1 jdiff=0; end;
if k_ind==3 idiff=0; end;
if i-idiff>0 & j-jdiff>0
ifi~=1 & j~=1 & i-idiff~=Il & j-jdiff~=J
C_t(i,j)=1+C_t(i-idiff,j-jdiff);
else
C_t(i,j)=C_t(i-idiff,j-jdiff); end; end;
if k_ind==4 C_t(i,j)=C_told(i,j); end;
T_Cost=0;
if C_t(i,j)>0 T_Cost=1; end,;
Dmin(i,j)=Dmin(i,j)+T_Cost;
Dmin_old=Dmin;
C _told=C_t; end; end;
Dmin_F=1e4; C_t_F=1;
for i=l-eps:|
if Dmin(i,J)<Dmin_F
Dmin_F=Dmin(i,J);
C_t F=C _t(i,J); end; end;
for j=J-eps:J-1
if Dmin(l,j)<Dmin_F
Dmin_F=Dmin(l,j);
C_t F=C_t(1,j); end; end;
Dmin_Avg=Dmin_F/C_t_F;



