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<<<<<<%Neural network system ldentification>>>>>>

clc;

x=wavread("clean Input”,39000);
v=sqrt(5e-6)*randn(39000,1);
n=sqrt(0.005)*randn(39000,1);
y=x+n;

T=x-v; % x_k=F(x_k-1,W)+v_k So (x_k-v_k)=Network Target==x_k
AO=randn(5,1 o ¢
wavwrite(y,8000, "noisy Output®);
Wl=randn(5,5);

W2=randn(1,5);

Bl=randn(5,1);

B2=0.1;

trparms=[0.05 39000 1le-12 0.01];

batchbp2(W1,w2,B1,B2,A0,T,trparms);



<<<gg<g<<<<<<Train Network with EBP Method>>>>>>>>>>>>>>>>

function [W1,W2,P_vector]=batchbp2(W1,W2,B1,B2,A0,T,trparms)

dwl old=zeros(5,5);
dw2_old=zeros(1,5);
dB1 _old=zeros(5,1);
dB2_old=0;
alpha=trparms(1);
maxiter=trparms(2);
stop_crit=trparms(3);
eta=trparms(4);

c = Ffix(clock);

fprintf("Network training started at %2i.%2i.%2i\n\n",c(4),c(5),c(6))

for k=1:1

for N=1l:maxiter

NI=(k-1)*maxiter+N;

————————————————— %Network Hidden layer output-------—---
N1=W1*AO(NI:4+NI,:)+B1;
Al=tansig(N1);

————————————————— %Network output layer output-------—---

N2=W2*A1+B2;

A2=tansig(N2);

A3(N, 2)=A2;

E=T(N, :)-A2;

E3(N, :)=E;

SE=E3.*E3;

SSE=sum(SE) ;

P=SSE/(2*N);

P_vector(N)=P;

%***Backpropagation of The error - Weights and Bias Update****

Y%o—————— Backpropagation of the output and Hidden layer error------
Delta2=(1-A2_*A2)*E;
E1=w2"*Delta2;
Deltal=(ones(5,1)-A1.*Al).*E1;
if (eta==0)

Y%o————-— Output layer weights and Bias update (without momentum)-----
w2=W2+alpha*Delta2*Al”;
B2=B2+alpha*Delta2;

Y%o————-— Hidden layer weights and Bias update (without momentum)-----—-
Wil=wl+alpha*Deltal*AO(NI:4+NI,);
B1=Bl+alpha*Deltal;
AO(5+NI, :)=A2;
else

Yp——————- Output layer weights and Bias update (with momentum)-----—--
dw2=eta*dW2_old+(1-eta)*alpha*Delta2*Al;"
W2 =w2 +dw2;
dw2_old=dw2;
dB2=eta*dB2_old+(1l-eta)*alpha*Delta2;
B2=B2+dB2;
dB2_old=dB2;

AR



—————— %Hidden layer weights and Bias update (with momentum)------—--

dWl=eta*dWl old+(l-eta)*alpha*Deltal*AO(NI:4+NI1:)7;

W1 =W1 +dwi;

dwl_old=dwil;

dBl=eta*dB1l old+(1l-eta)*alpha*Deltal;

B1=B1+dB1;

dB1_old=dB1;

AO(5+NI,:)=A2;

end

fprintf("iteration # %i Error = %A\r",NI,P) % Print on-line
inform

------------------ %update for next iteration-----———————————————
if SSE<stop_crit
break,end

end

P_vector=P_vector(1:N);

c = fix(clock);

fprintF("\n\nNetwork training ended at %2i.%2i.%2i\n",c(4),c(5),c(6))

figure(l)
subplot(2,1,1);plot(P_vector)
subplot(2,1,2); plot(A3)

figure(2)

plot(T, r.-);

hold on

plot(A3)

figure(3)
subplot(2,1,1)
specgram(T,8000,window)
subplot(2,1,2)

specgram(A3,8000,window)

—————————————— %Listening Network Target and Network Output-----------
wavwrite(A3,8000, "learning clean®);



x=wavread("clean Input”,39000);
v=sqgrt(5e-6)*randn(39000,1);
n=sqrt(0.005)*randn(39000,1);
y=X+n;

xhat=randn(5,1);

AO=xhat;

pn=(10715)*randn(5);
Sigma2_v=5e-6;
Sigma2_n=0.005;
B=[1;0;0;0;0];

C=B;"

clc;
for k=1:39000
xhatn=batchbp3(W1,w2,B1,B2,A0,trparms);
A0(6, -)=xhatn(1,:);
for L=1:5
D=(xhatn(2, :)-xhatn(1,:))/(A0(7-L,:)-A0(6-L,:));
Di1(L,:)=D;
end
Al=Fliplr(D17);
A=[Al;eye(4,4) zeros(4,1)];
K=pn*C**(1/(C*pn*C"+Sigma2_n));
xhat=xhatn(1:5, :)+K*(y(k, :)-C*xhatn(1:5, :)
p=(eye(5)-K*C)*pn;
pn=A*p*A*+B*Sigma2_v*B;*"
AO=xhat;
xhatl(k, :)=xhat(1,:);

figure(4)
subplot(3,1,1);plot(x)
subplot(3,1,2); plot(y)
subplot(3,1,3); plot(xhatl)

figure(b)
plot(x, "r--)
hold on
plot(xhatl, "b-°)

figure(6)

subplot(2,1,1)
specgram(x,8000,window)
subplot(2,1,2)
specgram(xhatl1,8000,window)

—————————————— %Listening Estimated Voice and Clean Voice--——-----—-
wavwrite(xhatl, 8000, "estim clean?);



gLl gs<<<<<<< Network Output DSSSSD555535D35355353535555>3>5>

function [A3]=batchbp3(W1,w2,B1,B2,A0,trparms)

c = fix(clock);
fprintf("Network Output started at %2i1.%2i.%2i\n\n",c(4),c(5),c(6));
for N=1:5
————————————————— %Network Hidden layer output-------—---
N1=W1*AO(N:4+N, :)+B1;
Al=tanh(N1);
————————————————— %Network output layer output----------
N2=W2*A1+B2;
A2=tanh(N2);
AO(5+N, 1)=A2;
A3(N, 2)=A2;
end

VY
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Abstract:

The subject of speech enhancement is introduced with requirement to increase of speech communication
systems operation quality in noisy environment.A broad operation range exist for recognizing systems to
enhance communication in Aviation, military industrial,telecommunications and cellular environment.
Also confirmation of voice speech can be important in decrease of listener tired in noisy or high stress
environment.Our object in this paper is increasing speech quality or speech enhancement with extended
kalman filter.

So with above explanations can find that speech enhancement require to all right estimation but
important subject is that the linear kalman filter is disable in giving estimation of nonlinear systems
model whereas almost of real systems as if voice systems that is suchlike have nonlinear nature. So we
decide to study on extended kalman filter and with help of neural networks can check modeling and
estimation of voice speech with nonlinearity nature assumption.
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Abstract:

In the first chapter thesis review on the recent 50 years research
that have be done with scientist and researchers and try to study on
complement of kalman filter family. In the 2th chapter it introduce
kalman filter, extended kalman filter and dual kalman filter and explain
theirs equations and relation between them and also the method of
obtaining equations.

In the 3th chapter the subject of linear and nonlinear system
identification is introduced and all kind of linear and nonlinear system
identification methods are studied. Also neural network application in
nonlinear system identification and how training and network architecture
are explained. In the 4th chapter the simulink results that done with
Matlab 6.5 software are shown and compare them with each other. Also
this chapter include the result of thesis and future work.

The list of programs are shown in appendix A.
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