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>> fR = rgb_image(:, :, 1);
>> fG = rgb_image(:, :, 2);
>> fB = rgb_image(:, :, 3);
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function rgbcube(vx, vy, vz)
%RGBCUBE Displays an RGB cube on the MATLAB desktop.

(el 33 & 50 45 rghcube @U5.m¢an—fu;>q

rgbcube
-_—

RGBCUBE (VX, VY, VZ) displays an RGB color cube, viewed from point
(VX, VY, VZ). With no input arguments, RGBCUBE uses (10,10,4) as
the default viewing coordinates. To view individual color

planes, use the following viewing coordinates, where the first
color in the sequence is the closest to the viewing axis, and the
other colors are as seen from that axis, proceeding to the right
right (or above), and then moving clockwise.

Blue-Magenta-White-Cyan (
Red-Yellow-White-Magenta (
Green-Cyan-White-Yellow (
Black-Red-Magenta-Blue (
Black-Blue-Cyan-Green {
Black-Red-Yellow-Green (

o, 0)
, 0, -10)

o df of o9 of o of df oOf of P of of o oF oF oF

% Set up parameters for function patch.

vertices_matrix = [0 0 0;0 0 1;0 1 0;0 1 1;1 0 0;1 0 1;1 1 0;1 1 1];
faces_matrix = [1 56 2;1 3 7 5;1 24 3;,2486;3784;5687];
colors = vertices_matrix;

% The order of the cube vertices was selected to be the same as

% the order of the (R,G,B) colors (e.g., (0,0,0) corresponds to

% black, (1, 1, 1) corresponds to white, and so on.)

% Generate RGB cube using function patch.
patch('Vertices', vertices_matrix, 'Faces', faces_matrix,
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'FaceVertexCData', colors, 'FaceColor', ‘'interp', ...
'EdgeAlpha', 0)

% Set up viewing point.
if nargin == 0
vk = 10; vy = 10; vz = 4;
elseif nargin -= 3
error('Wrong number of inputs.')
end
axis off
view([vx, vy, vz])
axis square —
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[110] y Yellow
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>> whitebg('g');
>> whitebg('green');
>> whitebg([0 1 0]);
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gray_image = rgb2gray(rgb_image)
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>> [X1, map1] = rgb2ind(f, 8, 'nodither');
>> imshow(X1, map1)
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>> [X2, map2] = rgb2ind(f, 8, 'dither');
>> figure, imshow(X2, map2)
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>> g = rgb2gray(f); ol o Dewd 5 Ol g
>> g1 = dither(g);
>> figure, imshow(g); figure, imshow(g1)
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R=3I - (G + B)

Ly
G=I(1-S5)
J
B=1l1+ ScosH
cos(60° — H)
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hsi = rgb2hsi(rgb)
J-le«a-"' (v hsi 5 rgh « 4.\.'5‘_;0 ‘_;)'Lwo)l.:;_. I, HSI « RGB Ji"l": (5‘}'.' olion Vsl chU uil
s e 3 | ol l IS Sl s e 0L | HSI 5 RGB

rgb2hsi

function hsi = rgb2hsi(rgb) _—

%RGB2HSI Converts an RGB image to HSI.

HSI = RGB2HSI(RGB) converts an RGB image to HSI. The input image
is assumed to be of size M-by-N-by-3, where the third dimension
accounts for three image planes: red, green, and blue, in that
order. If all RGB component images are equal, the HSI conversion
is undefined. The input image can be of class double (with
values in the range [0, 1]), uint8, or uintié.

The output image, HSI, is of class double, where:
HSI(:, :, 1) = hue image normalized to the range [0,1] by
dividing all angle values by 2*pi.
HSI(:, :, 2) = saturation image, in the range [0, 1].
HSI(:, :, 3) = intensity image, in the range [0, 1].

o oF df of of O dF o O o of oF

% Extract the individual component images.
rgb = im2double(rgb);

r=orgb(:, :, 1);

g = rgb(:, :, 2);

b = rgb(:, :, 3);

% Implement the conversion equations.

num = 0.5*((r - g) + (r - b));

den = sqrt((r - g)."2 + (r - b).*(g - b));
theta = acos(num./(den + eps));

H = theta;
H(b > g) = 2*pi - H(b > g);
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H = H/(2*pi);

num = min(min(r, g), b);
den = r + g + b;

den(den == 0) = eps;

S =1 - 3.* num./den;
H($ == 0) = 0;
I=(r+g+Db)/3

% Combine all three results into an hsi image.

hsi = cat(3, H, 5, I); T—

RGB & HSI Jwi gl p M —a6
e e P
rgb = hsi2rgb(hsi)
AR e B dls Sl IS Ol LS o g5luesly [RGB 4 HSE L 4 by o Ysles ‘@ls ol

function rgb = hsi2rgb(hsi) hsi2rgb
- 0
%HSI2RGB Converts an HSI image to RGB. '

% RGB = HSI2RGB(HSI) converts an HSI image RGB, where HSI is
% assumed to be of class double with:

% HSI(:, :, 1) = hue image, assumed to be in the range
% [0, 1] by having been divided by 2*pi.
% HSI(:, :, 2) = saturation image, in the range [0, 1];
% HSI(:, :, 3) = intensity image, in the range [0, 1].
%

% The components of the output image are:

% RGB(:, :, 1) = red.

% RGB(:, :, 2) = green.

S RGB(:, :, 3) = blue.

% Extract the individual HSI component images.

H = hsi(:, :, 1) * 2 * pi;

S = hsi(:, :, 2);

I = hsi(:, :, 3);

% Implement the conversion equations.

R = zeros(size(hsi, 1), size(hsi, 2));

G = zeros(size(hsi, 1), size(hsi, 2));

B = zeros(size(hsi, 1), size(hsi, 2));

% RG sector (0 <= H < 2*pi/3).
idx = find( (0 <= H) & (H < 2*pi/3));
B(idx) = I(didx) .* (1 - S(idx));
R(idx) = I{didx) .* (1 + S(idx) .* cos(H(idx))./ ...
cos(pi/3 - H(idx)));

G(idx) 3*I(idx) - (R(idx) + B(didx));

% BG sector (2*pi/3 <= H < 4*pi/3).
idx = find( (2*pi/3 <= H) & (H < 4*pi/3) );
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R(idx)
G(idx)

I{idx) .* (1 - S(idx});

I(idx) .* (1 + S(idx) .* cos(H(idx) - 2*pi/3) ./ ...
cos (pi - H(idx)));

B{idx) = 3*I(idx) - (R{idx) + G(idx));

% BR sector.

idx = find( (4*pi/3 <= H) & (H <= 2*pi));

G(idx) = I(idx).* (1 - S(idx));

B(idx) I{idx).* (1 + S({idx).* cos(H(idx) - 4*pi/3)./ ...
cos(5*pi/3 - H(idx)));

R(idx) = 3*I(idx) - (G(idx) + B(idx));

% Combine all three results into an RGB image. Clip to [0, 1] to

% compensate for floating-point arithmetic rounding effects.

rgb = cat(3, R, G, B);

rgb = max(min(rgb, 1), 0); —— -
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>> ¢form = makecform('lab2srgb');
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>> f = imread('Fig0704(a).tif');
>> fp = padarray(f, [40 40], 255, 'both');
>> fp = padarray(fp, [4 4], 230, 'both');
>> imshow(fp)
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>> p_srgb = iccread('sRGB.icm');
>> p_snap = iccread( ' SNAP2007.icc');

>> c¢formi = makecform('icc', p_srgb, p_snap);
>> fp_newsprint = applycform(fp, cformi);
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>> cform2 = makecform('icc', p_snap, p_srgb,
'SourceRenderingIntent', 'AbsoluteColorimetric’,
'DestRenderingIntent', 'AbsoluteColorimetric');

>> fp_proof = applycform(fp_newsprint, cform2);
>> imshow(fp_proof)
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>> ice Only the ice

graphical

interface is
displayed.

Shows and returns
the mapped image g.
Shows g and returns
the handle.

Maps RGB image f in
HSI space.

‘>)g

ice('image', f);

[}

>> g ice('image', f, 'wait', 'off')

> g

n

ice('image', f, 'space', 'hsi')
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colorseg
S = colorseg(method, f, T, parameters) ——————

Spd gdy i kL S ol RGB u_<3) s Tl ‘mahalanobis’ L ‘euclidean” L I, method «5
SlsemU iy gsss 2l opd ol ‘euclidean” S1.csdS O 0 & ool lalad T
Ll C ol sem o oKl b plym eyl ol C LML Ll o8 Ol ‘mahalanobis’
05 &S Col (Lol s o3l ) b 93 sl oS s Sl C oy Ll e S
el Ll S e ol 1 Wkl &8 0T 55 5 Lio bl S e cule | Skl S b
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slse 5 Lledd O 5 Oy ,m 4 Jlab oleasst &l S36 4 oS daes (g3l (GodmaOlid e 3 &,
95 o Sleslaal L, _{;)}a} Sl Sdu sy geal Gl 5 e dB (65 558 slacis (Sl sy
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>> mask = roipoly(f); % Select region interactively.
>> red = immultiply(mask, f(:, :, 1));

>> green = immultiply(mask, f(:, :, 2));

>> blue = immultiply(mask, f(:, :, 3));

>> g = cat(3, red, green, blue);

>> figure, imshow(g);

el s 4 TOIPOY 1 s3lial Ly a5 sl (F (o3l 00n) 25355 s o S MaSK 45
bli Slamsn 1) bl oyl s 4 L ROD 53 BlE sl s Sle 5 5:0le 5135 ¢ g
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1. mahalanobis distance
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>> [M, N, K] = size(g);

>> 1 = reshape(g, M * N, 3);

>> idx = find(mask);

>> I = double(I(idx, 1:3));
>> [C, m] = covmatrix(I);

JoSy o Gl bl g g 5 i o | Gl o Sipo a0 15 0 53 SO Gl Sy cps3 g
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>> d = diag(C);
I >> sd = sqrt(d)’
22.0643 24,2442 16.1806
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. >> E25 = colorseg('euclidean', f, 25, m);
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