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1. Estimate PSF size, speckle std (dB, theoretical value ~ 4.34 dB), speckle histogram
(back to linear) for both single zone tx focusing and multi-zone tx focusing and
make a discussion about the results.
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|Part A. Estimate PSF Size:‘

A R T - W - deE R BR B A 17 © MATLAB code 4o T i FEd i
% X _min, X _max,y min,y max igd B RFE T FEP p L BRSO PTOTRSE o AP ATE ]
TP ATREES - B REL e ({1 24T AP BRE o)

- % Ultrasound Group2 HW1

clear all; close all;
DR =60;
-x_min=335; x_max =395;y min=170; y max = 196; % Specify a region



_raw_image = imread('HW1.jpg'); % imread i& % 1% %3 4 datatype % "uint8"
* gray image = rgb2gray(raw_image); % Convert to GRAYSCALE
. Graylm = double(gray image); % Convert to DOUBLE format

_%gray todB ¢ 0-255 chk ppiE S dB
" dBIm = Graylm - min(min(Graylm));

. dBIm = dBIm/max(max(dBIm));

" dBIm = dBIm*DR;

" % a speckle point range

) New_ dBIm = dBIm(y min:y max, X min:x max);

" [Max_1, Max_y] = max(New_dBIm);

) [Max_value, Max x] = max(Max_1); % Max_value is the brightest point value
"% (Max_x, Max ) is the pixel of the brightest point

) Max y =Max y(Max x)+y min- 1;

"Max_x =Max x +Xx min - 1;

" figure(1) % show B-mode image

i image(New_dBIm);

" colormap(gray(DR)); axis image; colorbar;

) title('B-mode image (I)"); xlabel('x"); ylabel('y");

i figure(2) % plot along horizontal line

" plot(x_min:x _max, dBIm(Max_y, Xx_min:X_max));
i figure(3) % plot along vertical line

" plot(y_min:y max, dBIm(y_min:y max, Max_Xx));

“ % find the 6dB point by interpolation

_ sixdB _position_x_right =

" interpl(dBIm(Max_y,Max x:Max x+3),Max_x:Max x+3,Max_value-6);
- sixdB _position_x_left =

“interpl(dBIm(Max_y,Max x-3:Max x),Max_x-3:Max_x,Max value-6);

_ sixdB _position_y low =

" interpl(dBIm(Max_y-3:Max y,Max x),Max y-3:Max y,Max value-6);

_ sixdB _position y up =

“interpl(dBIm(Max_y:Max y+3,Max x),Max_y:Max_y+3,Max_value-6);

" % compute PSF size
. PSF size x =sixdB_position_x_right - sixdB_position_x_left
" PSF size y =sixdB_position_y up - sixdB_position_y low
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’ﬁttL f§ B #Lp 2 b e MATLAB code :
ﬁg?] 1 e0B)2; 3 © B-mode image *t Figure(l) ; & ¥ & & 1 pixel Bk ¥k L & 478 ﬁﬂi‘i\!a(g'f’
=Max_y %73 B)> ¥ H dBIm & ¥ B> Figure(2) ; £ &f ¥ & R chipixel BLiF4L 2 AT
7 engh(r x = Max_x %73 B) > ¥ H dBIm & /¥ B> Figure(3).
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3. k¥ e PSFsize ~ %] 5 : PSF size x=3.5192, PSF size y=3.1611

4. B25° X5 pixel shie (Figure(2) 5 pixel <X A& % » Figure(3) & pixel shy B 1&) > y $h
% 3% pixel 1 dBIm & -
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‘Part B. Speckle STD:|

EF L L4781 speckle e Standard deviation » 2\ ¥ e R enB— B A R B 0 2 R B
PAOE G RBE BB is 47 speckle @ @ o3V i ehicode de T o e e s T Y ;ﬁd PT & X_min,
X_max,y min,y_max B kA BT DT R -

- % speckle STD

*x_min2 = 177; x_max2 =340; y min2 =313;y max2 =419; % Specify a region of speckle
Spec_dBIm = dBIm(y _min2:y max2, x min2:x_max2);

* speckleStd = std2(Spec_dBIm) % find the std
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‘Part C. Speckle Histogram:‘
T4 H & 35 Part B.#71¥ errspeckle e dBIm B ®E > B 0 BB H & F o MATLAB code -

'T’:"—i‘—ﬁ: o

. % plot histogram

" LinearIm_I = 10."(Spec_dBIm./10);

. LinearIm_E = 10.A(Spec_dBIm./20);

" figure(4)

) hist(reshape(LinearIm I, prod(size(LinearIm_I)), 1), 100);

" title('hist_I'); xlabel('x"); ylabel('y');

_ figure(5)

* hist(reshape(LinearIm_E, prod(size(Linearlm_E)), 1), 100);

_ title('hist_E'); xlabel('x'); ylabel('y");

~ % reshape #-2-D data $#& = 1-D » £ i * "hist" & f 41 % & ! histgoram (3 & # )
A {9 & L - Intensity fr Energy $% L v linear 93| :¢ » £ 2 (FE 2 | - H ¢ i 1 BB
Figure(4) % Intensity =% 5 & # » 7225 + §_% exponential ; Figure(5) 7 Energy e 5 & # >
4+ & % Rayleigh -
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2. Repeat 1. under a different B-mode gain, and compare the results with those of 1.
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’Part B. Speckle STD'|
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3. Estimate CNRs in the focused region and in the out of focused region.
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- % Ultrasound Group2 CNR .
" clear all; close all; .
- DR =60; .

" x_min =425; x_max =455;y min =358; y max =402; % brightest one
.u_min = 381; u_max =405; v_min = 356; v_max = 403; .
" raw_image = imread('HW3.jpg'); % imread & & 9§ i} F # datatype 7 "uint8"



. gray image = rgb2gray(raw_image); % Convert to GRAYSCALE
* Graylm = double(gray image); % Convert to DOUBLE format

“ % gray to dB ¢ 0-255 chf FF g = dB
i dBIm = Graylm - min(min(Graylm));

~ dBIm = dBIm/max(max(dBIm));

_ dBIm = dBIm*DR;

% in point range

“Newl dBIm=dBIm(y min:y max, X min:Xx max);

_ inpointStd = std2(10.~(New1 dBIm./10)); % find the std
" LinearIm_I1 = mean(mean(10.*(New1 dBIm./10)));

i % LinearIm_I1 = mean(mean(New1 dBIm));

_ % out point range

“New2 dBIm =dBIm(v_min:v_max, u_min:u_max);

] outpointStd = std2(10.*(New2_dBIm./10)); % find the std
" LinearIm_I2 = mean(mean(10.*(New2 dBIm./10)));

: % LinearIm_I2 = mean(mean(New2 dBIm));

- % CNR

" CNR = 20*]log(abs((LinearIm_I1 - LinearIm_I2)./(((inpointStd."2 + outpointStd."2)./2).*0.5)))
#¢ApER-dB By linear B2 {5 0 # » CNR = 3 faztE o LB~ dB & -
#7183 en CNR & 5 10.9321 -

p.s. AP A FE R 20logk kit E o 4o% dB & 5 B~10log* 0 B CNR = 5.4661
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