clear all;
| oad(' Dat a161130. mat ') ;
% igure(l);

rawDat a = DataArray; % aw data set name
%angul ar Resol uti on = 2; %legrees per sanple
depthOF Needle = 30; % n mllineters

dat aAngl eSet = Dat aAngl e2;

m nAngl e 0;

maxAngl e max( dat aAngl eSet ) ;

FS = 80e6; 9BKAI
Filt.BPF = fir1(100, [8e6/(FS/2) 12e6/(FS/2)]); %KAI

YWwari abl es

sampl esPerLine = size(rawbata, 1);

nunber O Li nes = size(rawbata, 2);

del ayBet weenCol | ections = 0; %lel ay between "col |l ections” of A-line
dat a

di spl ayDat aArray = ones(sanpl esPerLi ne, nunmberfLines); %array to add
to to display data

%vari abl es needed for scan conversion

speedO Sound = 1500; % s

sampl ingRate = 1078; % ate of collection of data (sanples/sec)

angl eDi st =20; %angl e di stance between A-lines (degrees)

sampl eSpaci ng = (speedO Sound/ sanpl i ngRate) * 1000; %spati al
separation between sanples in A-line (mllineters)

%raxAngl e = (nunber O Li nes/ 2) *angul ar Resol uti on + m nAngl e; %raxi mum
relative angl e (degrees) YNEEDS CHANGE

m nAngl e = m n(dat aAngl eSet) ;

maxAngl e = max(dat aAngl eSet ) ;

m ddl eAngl e = (m nAngl e + naxAngl e)/ 2;

maxDi st ance = sanpl eSpaci ng*sanpl esPer Li ne; %vaxi mum di st ance of
sanple fromneedle (mllinmeters)

%create enpty cartesian matrix

ySize = ceil (maxDi stance + depthCOfNeedle); % n mmy size of cartesian
matri x; ideally would have depth of needle to be able to find nore
accurate size

xSi ze = ceil (2*maxDi st ance*si nd(maxAngl e - m ddl eAngle)); % size of
cartesian matrix

cartesi anMatri x = ones(110*xSi ze, 3*ySi ze-50); %reates cartesian
matri x which will be displayed

%46 i gure vari abl es

figure(2);

%beantf orm ng vari abl es




wi ndowSi ze = 77; %rust be odd

apodW ndow = chebwi n(w ndowsSi ze) ;

beanf ornedDat a = zer os(sanpl esPerLi ne, nunber O Li nes);
count = ones(sanpl esPerLi ne, nunber O Li nes);

%creating set of Lines Left to Sanple
% andom or der sanple of Alines
for | = 1:nunberOfLines % eading A-lines one by one

beanfornedData(:, |) = rawbata(:, |);
% terate through window for this a |line
for w=1 - ((windowSize-1)/2): | + ((w ndowSi ze-1)/2)
%ake sure adjacent a line is valid
if w> 0 & w <= nunber O Li nes
wi dt h = dept hOf Needl e*si nd(abs(| -w) *angl eDi st);
%terate down a |ine
for s = 1:sanpl esPer Li ne
beanf ornedDat a(s, w) = beanfornmedData(s, w +
apodW ndow(w - | + (wi ndowSize - 1)/2 + 1)*rawbata(s, |);
count (s, w) = count(s, w) + 1;
end
end

end
beanf or nedDat a = beanf or nedDat a. / count ;

current ALi ne
current ALi ne

(beanfornmedData(:, 1));
convn(currentALine, Filt.BPF , 'sane');

Scan Conversion stuff %%

YNEEDS CHANGE

for W=1 - ((windowSize-1)/2): | + ((w ndowSi ze-1)/2) %terate
t hrough backproj ecti on wi ndow

if W> 0 & W<= size(beanfornedData, 2)

current ALi ne = (beanfornedData(:, W);

current ALi ne = convn(currentALine, Filt.BPF , 'sane');

current Angl e = m ddl eAngl e - dat aAngl eSet (W ; %1 ddl e angl e
- current angle or angle frommdline (left is positive, right is
negati ve)

for j = 500: sanpl esPerLi ne
% orizontal calcul ations
di st anceFr onPr obe = sanpl eSpaci ng*j; %traight |ine
di stance from probe
xDi st anceFronM ddl e = (di st anceFr onPr obe
+dept hOf Needl e) *si nd(current Angl e); % orizontal distance of sanple
frommdline




xCoor di nate = round((xSi ze/2) - xDi stanceFromM ddl e);
%vertical calculations
yCoordi nate = round(100*((dept hOf Needl e +
di st anceFr onPr obe) *cosd(current Angle)));
cartesi anMatri x(yCoordi nate - 2500, xCoordi nate+100) =
current ALi ne(j);
end
end
end

figure stuff %%

%li splay raw data in polar coordinates

% igure(l);

% magesc(db(di spl ayDat aArray(500:end,:))); %Al
% magesc(di spl ayDat aArray) ;

%ol or map(gray);

%ol d on;

%li splay raw data in cartesian coordi nates
%r awnow
%in = 1

end
matri xString = sprintf (' SCBFw ndow¥d. mat', wi ndowSi ze) ;
save(matrixString, 'cartesianMatrix');

% magesc(db(cartesi anMatri x(1000: end, 120: 160)));
i magesc(db(beanfornedData(:, 1:120)));

col ormap(gray);

hol d on;

Warning: Variable "ardui' originally saved as a arduino cannot be

i nstanti ated
as an object and will be read in as a uint32.
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