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Abstract
Nowadays, echosouder has been widely used in sea survey and ship navigation. By utilizing echosounder, we can
measure the depth of water reliability. However, the problem is that depth update rate drops remarkably when sea
bottom is shallow or steep/rugged. Therefore, we have developed an optimized algorithm to process tranducer’s
soundwave signals at high-speed and minimize error. Processing algorithm is implemented by the latest DSP processor
(TMS320F2812), consequently, high-speed data processing can be achieved. Performance of the proposed algorithm
is verified by experiments and compared with existing algorithms. It has shown that our method results in higher

precision in water depth measurement than other methods.

Keywords : Echosounder, Transducer, DSP(Digital Signal Processor), Band-pass Filter, PZT
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function res=mlpass{data,dt,fc)
fo=2=pixfc;

a{1)=—exp{-foxdt/sqrt(2))*2*cos{fcxdt/sqrt(2));
a(2)=exp(-sqrt(2)=fcoxdt);
b=exp{—Fo*dt/sqri(2))*sqrt{2)=Foxsin{foxdt/sqrt(2));

arg=fcxdt-atan{{a{1)=sin{fc=dt)+sin(2=fcedt))/
(a(2)+a(1)*cos(fcxdt)+cos(2=fc=dt)));
amp=abs(b)/sqrt{{a(2)+a(1)*cos({fcxdt)+cos{2*Fcxdt))"2
+{sin(2=fcxdt)+a(1)*sin(focxdt))"2);
m=fix{arg/{fcxdt));

s=size{data);
if {s(2)>s{1))
data=data‘;
s{1)=5{2);
end

n=s{1)+m;

for i=1:5{1)
tdata{i)=data(i); |
end
for i=s(1)+1:n
tdata{i)=data{s{1)-2);
end
for i=1:3
re{i)=data{i);
end
%%low pass main body
for i=3:n
re{i)=b=xtdata{i-1)-a{1)=re(i-1)-a(2)=re{i-2);
end
for i=1:s({1)
res{i)=re{i+m)/{amp*1.5);
end
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0;
measnoise”2;

Inn = zeros(size(R));
pos = [];

poshat = [];
posmeas = [];

Counter = B;

for t = @ : dt: duration,
Counter = Counter + 1;
ProcessNoise = accelnoise = [(dt“2f2)*randn; dt=randn];
X = a * ¥ + ProcessMoise;
MeasMoise = measnoise * randn;
Z = % X + lpasHoise;

Inn = z - ¢ * xhat;

s=c*P =c'+ R;

K=a=#=P=*c' =inus);
#hat = a = gxhat + K = Inn;
P=a=P=xa" +0]-a=P=xcg'
pos = [pos; x(1)];
posmeas = [posmeas; z];
poshat = [poshat; xhat({1)];

end

= inu{s) = c = P * a';

% Plot the results

t =8 :dt : duration;

t=t;
plot(t,pos,'r’,t,poshat,'qg",t,posmeas,’b"');
grid;

¥label('Time (sec)');
ylabel('Position (feet)');
title('Kalman Filter Performance’);
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