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I = uint8([0 50 100;150 200 250]);
p =1I(2,3);

avg = mean(double(I(:)));
imshow(I); disp(p); disp(avg);
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I = uint8([@ 255]);
J = im2double(I);

K = double(I);
disp(3J); disp(K);
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im2double: [0,1]
double: [0,255]
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RGB = zeros(1,1,3,'uint8");
RGB(1,1,1) = 255;

G = rgb2gray(RGB);
disp(squeeze(RGB)); disp(G);
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A = uint8(10); B = uint8(20);

raw = A-B;

signedDifference = double(A)-double(B);
disp(raw); disp(signedDifference);
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Gaussian noise

Impulse noise
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Clean image

Gaussian noise
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I =[00.25 1];

gamma = 0.5;

J = I.”gamma;

disp(J);

assert(max(abs(J-[0 0.5 1])) < le-12);
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I = uint8([@ ©;255 255]);
[counts,levels] = imhist(I);

disp([counts(1l) counts(end)]);
bar(levels,counts); x1lim([@ 255]);
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rng(7);

ref = 0.5*%ones(64);

noisy = ref+0.08*randn(64);

filtered = imgaussfilt(noisy,1);
mseBefore = mean((noisy(:)-ref(:)).”2);
mseAfter = mean((filtered(:)-ref(:)).”2);
disp([mseBefore mseAfter]);
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I = 0.5*%ones(7);

I(4,4) = 1;

J = medfilt2(I,[3 3]);
disp(3(4,4));
assert(abs(J(4,4)-0.5) < le-12);
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ones(5);
ones(3)/9;

= conv2(I,h, 'same");
isp([3(3,3) I(1,1)1);
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I = zeros(64);

I(17:48,17:48) = 1;

E = edge(I, 'Canny');

imshow(E);

edgeCount = nnz(E); disp(edgeCount);
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I =1[00.2;0.8 1];
BW =1 > 0.5;
disp(BW); disp(nnz(BW));
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I = [0.1*%0nes(20,10),0.9*%ones(20,10) ];
level = graythresh(I);

BW = imbinarize(I,level);

disp(level); disp(nnz(BW));
assert(nnz(BW) == 200);
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BW = false(20);

BW(5:9,5:9) = true;
BW(17,17) = true;

clean = bwareaopen(BW,4,8);
disp([nnz(BW) nnz(clean)]);
assert(nnz(clean) == 25);

G)> bb)m 36



MV& :x.é.l?)l U

.K_M.LL“LJ

G)> bb)m 37



Lg).g.fo)’b.ﬂ 9 A IiD «

Gl gwly 9 U ¢ Jro

2,
” Ll

Area and centroid Scaling 2D Fourier transform S E
(in pixels) (image size) (DC com ponent) Cras pei]

38



Peos S g Awdud

3915 350,15 (55500 Glp wii gl Juad g imregeorr
69 b sibbp )lhcl 9 355 presd ) Guwaie il deal> pgal 95 Juoldd jl iy 12 e Ewly
S )R e blas

G)> bb)m 39



)’5).0 9 s buwo cd.pU

.x.uSL)..u |))5).09Q.>Lw.o ‘qUaLSLmU93*“99UwLSL®“-6:P)dﬂb3“WLSI)-?

BW = false(12);

BW(3:6,5:9) = true;

stats = regionprops(BW, 'Area', 'Centroid');
disp(stats.Area); disp(stats.Centroid);
assert(stats.Area == 20);
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areaPixels = 200;

mmPerPixel = 0.1;

areaMM2 = areaPixels*mmPerPixel”2;
disp(areaMM2);
assert(abs(areaMM2-2) < le-12);
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I = zeros(100,200);
J = imresize(1,0.5);
disp(size(3J));

assert(isequal(size(J),[50 100]));
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I = ones(8);

F = £ft2(1);

dc = F(1,1);

F(1,1) = 0;

other = sum(abs(F(:)));
disp([dc other]);
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ref = false(30);
ref(10:19,10:19) = true;
sample = ref;
sample(12:13,14:16) = false;
defect = xor(ref,sample);
disp(nnz(defect));
assert(nnz(defect) == 6);
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truth = logical([1 1 1 9]);

pred = logical([1 1 0 1]);

TP = nnz(pred & truth);

FP = nnz(pred & ~truth); FN = nnz(~pred & truth);
precision = TP/(TP+FP);

recall = TP/(TP+FN);

iou = TP/(TP+FP+FN);

disp([precision recall iou]);
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images = {logical([1l @ @]),
logical([1 1 @]),logical([1 1 1])};

areas = zeros(numel(images),1);
for k = 1:numel(images)

areas(k) = nnz(images{k});
end
T = table((1:3)',areas, 'VariableNames',{'ID"', 'Area_px'});
disp(T);
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com/help/images/ref/imshow.html

mathworks.

com/help/images/ref/medfilt2.html

mathworks.

com/help/images/ref/regionprops.html

mathworks.

com/help/matlab/ref/cell.html

mathworks.

com/help/matlab/ref/conv2.html

mathworks.

com/help/matlab/ref/double.minus.html
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