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RGB

most known, and the most used every day. It
defines a color space in terms of three
components:

*Red, which ranges from 0-255

*Green, which ranges from 0-255 /
*Blue, which ranges from 0-25 - ]

The RGB (Red, Green, Blue) color model is theaN
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Image Color Sp

HSV

{\

The HSB (Hue, Saturation, Brightness) color model defines a color space in terms of
three constituent components:
*Hue : the color type (such as red, blue, or yellow).
* Ranges from 0 to 360° in most applications. (each value corresponds to one
color: O'is red, 45 is a shade of orange and 55 is a shade of yellow).
Saturation : the intensity of the color.
* Ranges from 0 to 100% (0 means no color, that is a shade
black and white; 100 means intense color).
+ Also sometimes called the "purity" by analogy to the colori
excitation purity.
*Brightness (or Value) : the brightness of the color.
* Ranges from 0 to 100% (0 is always black; depending on the
100 may be white or a more or less saturated color).

satu
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Color & Color Space
Brightness HSB Model

Brightness
When reducing brightness from 100% to 100%
0% the amount of colors will become
smaller:

S e0°

Top Plane = 0-255
Middle = 0-127
Bottom 0-0 (only one color ?)

0%
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Color & Color Space

Brightness
Hue = 205 Saturation = 60% Brightness = 78%

Color Picker
Select foreground cokor: Saturation  —a—
8 Cancel
8
o foranes

OH: [205/* Ou (59
©s: 60 % O -11
Op: 78 % Ob: -3

HSB reference #'s

CMVYK reference #'s

| Or: @ cles |%
Oa: 150 M 30 %
RGB reference #'s
Os: 200 Yils [%
o
html reference # # S096c8 K0 [%

[Joniy Web Colors
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Color & Color Space

Lightness HSL Model
Uses 50% gray as the reference point and 5 100% ke ‘
is represented by a double cone with a
white point at the top and a black point

at the bottom.

wues~za

Both the Saturation and Lightness sliders
in PhotoShop is based on the HSL model.

www pedr

Image Color Space
RGB to HSV Converting

L(2R-G~B) Q

J(R-G) —(R-B)(G-B)
IN "

H =arccos

max(R,G, B)—min(R,G, B) -
Sy = max(R.G.B) l/H.S'I" - max( R'G‘ B)
- (4
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Effect of H ,S and V Ratio

HSV Effective Ratio in Clustering

v s v |

_—

1 0.5 0.1

1 0.5 0.5

1 0.5 1

1 1 0.5 /
1 1 0.1

1 1 1

1 0.1 0.1

1 0.1 0.5 =
1 0.1 1 /
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What is clustering?

Clustering can be considered the most important unsupervised “
learning problem; so, as every other problem of this kind, it deals
with finding a structure in a collection of unlabeled data.

Aloose definition of clustering could be “the process of

organizing objects into groups whose members awimilar in /,
some way”. .

A cluster is therefore a collection of objects which

between them and are “dissimilar” to the objects be

other clusters.
l(‘
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K-Means Result

1

* SNR: 20.5428
1 0.1 1

SNR: 13.0856 SNR: 13.4039 ~ SNR: 13.3512
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K-Means Result

il Al 1 1 0.5 1 1 0.1
I & 'y .
SNR: 14.7914 SNR: 14.7929 SNR: 16.1673

1 0.5 1 1 0.5 0.5 0.5 0.1

SNR: 16.4463 ;NR: 16.9991
1 1 0.1 0.

T 0.1

SNR: 14.0384 SNR: 14.0123

\
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Otsu Method
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Weight W5

1
”;‘*1 04722

{0 8) + (1 x

+(2x2)

Mean = 0.6471

17
2 (10 = 0.6471) x 8) + ((1 = 06471
Variar

_ (0.4187 x 8) + (0,124 ;
- 7

04637

2 pixels
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o 64944
Weight 1y = =

Mean g = DX EEUDTE A _y 0947 l
s ((3—3.8M7) x 6) +((4 - 3.8

5 0) + (15— 38077 x 1)
Variance o} 0) + ({5 — 30T x4

4 pixels
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Within Class Variance of, = Wy o + Wy r,r; = 04722 = 0.4637 + 0.5278 » 0.5152 \
=0.4909
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Threshold

s 8
6 -
a a
2 2
*5133as |
=
Weight, Background | i - ©
Mean, Background Wy =
Variance, Background 0
Waight, Forsground "
Wean, Forsground | ¥

Variance, Foreground

Within Class Variance | o,

www pedram-payvandy com

www pedram-payvandy.com




Greyscate noge Bisary muge b

www pedram-payvandy.com ,

Within Class Variance off = Wi of + Wyo? (as seen above)
Between Class Variance o = o2 — o
= Wylus — 1) + Wyluy — ) (where g = W, gy + Wy prg) |

=Wy Wy (py— prg)? *

Threshold 1=0 1=1 1=2 1=3 T=4
Within Class Variance | o' = 3.1196 oy = 1.5268 o'y = 0.5561 o'y = 0.4309 o5 = 0.%7
oy = 2.5635 oy = 2.6267 o,

Betwesn Class Variance o'y = 1.592¢
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