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Adaptive Filter Adjusts to Minimize Error.
This removes the engine noise from contaminated
signal, leaving the pilot's voice as the “error.”

Lysl amg s |Page?2



B )Ll (o9 Bttt Byl b (yxi. 3 allall Hlla® Do (e Ladall Digall (e ol Zuss g Al p oy Galudl pllaidl
e @S 929 Okl g 9 N ol Zimsd Siguo (rabe Ac )90 (1955 5 HLdN 1 0. V (SCl g 3 allall § plladll Cigw

& e (5 B yalall dsmiall ¥ & poell gismid Ciguo lgudd (LA Cud Hldall Cguo B HLdl Sagll (U Asmall J1 g N IS0 (9989 ;ST
- 8 alkall (3 8392 g (5 ) LS g AeSI Jadilo oty ol 5 yalkall

i S, Ao guac DilSou oy U3 Gao (Sey - (G20 S Hldall Diguo ol gl Y ool (pe paldedll (9 (peST AISLL
M 3 Syl sLdall Ciguo J 9o druaall A a53¥ & poell Ciguo B Ll of - N ol Ciguo (o M & yoma/ jldall 3 HLils Lecd)
Jand @l AS ST g M 98 g 13 (3950 O ASLdd J glowtias . M I CBlall &I yoelf & guans Ldlll o (\Slay dtuaall AS il (S
ASould) O (e 102 N Aol Iadls @ 0S5 pus S Iuie ol g0 92 (ol Zocuall Dige SA) Gl dxall Gige
ngn(@mdb&ﬁl‘)&gﬂ‘&}nﬂggmewlbuﬁu‘&&adﬁa@mpé&lmuﬁgpg&u
QAL O o yloell SCLA dBg. auSle ild Aol g & poell Ziomid Ciguo DA Atuaall AL @dailin. & ol Zooed S A
- ddlal) @i 45 ALS @30 O (e Job sl O ASw IS Sl e adl 98 A cuaall SIS Aol g sl

:&lﬁﬁﬂd‘@ad@ﬁ:ﬁ@lﬂ&ﬂ|ﬁu&3&i«e

Voice Signal < sall 3 )Lal Cay j2s

() man) Noise Signal gl 3 L) cay jas

( 448s Ax.n) Colored Noise 43 sle i o LASY addiie yilb Cay ol

Contaminate Signal 4 sk 3 JLa) &y y=s

(5 dallas Jlae 3 LedY) LeisS) Adaline S5 i sac ASud iy ya

I A0y Alee A ‘:
N e e e e e e e e e e e e e e e e o e e e e e e e e
[ il S il el |

Gsl s as [Page3



Voice Signal < seall 3 )L (g 233 D&’.\:JM

ol Frequency & amplitude aa 19 Juall 525 Wasumi (ySos sblall 9w 30 o) V ekl guo 9 ddy pai oy J2 J 9!
gl > 53 23 531 2ums Lot |OUANESS wisliail g o gl gl (Suto dimy JUald 1> ald 98 Juns B & gl 32 319 Sl po S sl

(Pl Hal) (gt 9 el Sl dad ) iY)  ple g ugivn 339 HNall) bt bo BB 9 ( i) k)l oo Wdlae asigPitCh
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f=4e3; % set a signal freq of 4 khz

fm=300; %set freq modulation of 300 hz

fa=200; %set an amplitude modulation of 200 hz

ts=2e-5; %set a sampling time of 0.2 mele sec

N=400; % set 400 sampling points

t=(0:N-1)*ts ; %set a discrete time from 0 to 10 mele sec
v=(1+.2*sin(2*pi*fa*t)).*sin(2*pi*f*(1+.2cos(2*pi*fm™*t)).*t); %voice signal
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fn=1e3 ; %set signal frequency of 1Khz
n=randn(1,length(t))+sawtooth(2*pi*fn*t,0.7); %create noise
a=[1 -0.6 -0.3]; %filter coefficients

c=filter(a,1,n); %create output signal ¢ from Fir filter
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m=v+c; %pilots voice contaminated with engine noise
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[sound,fs]=wavread('c:\test.wav'); %read a wav file from a file
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filePath ='c:\TestFileInfo.mat'; %the path of the wavfile plus the file name
save(filePath,'sound'); %save the sound wav file into mat file
Aoall 385 Gilal) ana 8L () (S
size(varName)
A bl Ll Jiay g 2l) J5Y) 2 panll 230 A8 sdiaaS Jalay (S gaal) Calall O Ly, Ay jlun s Aoty 08 () &g ol JS iy
Left=sound(:,1); % sound Matrix contain 2 columns for left and right channel
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t=linspace(0,time,length(left)); !

plot(t,left) 04

0

relative signal strength

xlabel('time (sec)');
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ylabel('relative signal strength')
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time=(1/44100)*2000; —

File Edit View Insert Tools Desktop Window Help ~
Dade [ M| RO PDEA- 2| 0EH =@
@ Note new toolbar buttons: data brushing & linked plots g% [2), Play video =
=i H . 02
t=linspace(0,time,2000);
015+
(RS

plot(t,left(1:2000))

005

ok

relative signal strength

xlabel('time (sec)'); o0s
ylabel('relative signal strength’) il
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soundsc(left,fs)

eftout=left; % set up a new array, same size as old one

N=10000; % delay amount N/44100 seconds
for n=N+1:length(left)
leftout(n)=left(n)+left(n-N); % about % second echo

end

: a}ﬁ»d‘}‘;my‘ &-!)AAS‘@XAU:\J:U)&AM OSA:}}
>> soundsc(left,fs)
>> soundsc(leftout,fs)
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net=newlin([min(n),max(n)],1); %assume input values

net.inputWeights{1,1}.delays=[0 1 2 3 ]; %3 delays

net.IW{1,1}=[1 1 1 1]; %give the various weights these vals

net.b{1}=[0]; %set bias to 0

Pi={1 1 1} %define the initial output of the delays

n=num2cell(n) %change arrays into the required cells

m=num?2cell(m);
net.adaptparam.passes=1; %specify 1 pass
[net,y,E pf,af]=adapt(net,n,m,pi); %do training

- e oYl s (K

temp=zeros(400,1);
fori=1:400
temp(i,1)=y{1,i}(1,1);
end
temp=temp’; %transpose the array
m=cat(2,m{:});
error= (v-(m-temp)); %calculate error of signal
error2=0;
temp=zeros(400,1);
for i=1:400
error2=error2+abs(error(i))
end
error3=error2/400
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