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OPTICAL PRISM

FIGURE 6.1 Color spectrum seen by passing white light through a prism. (Courtesy of the
General Electric Co.,, Lamp Business Division.)
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FIGURE 6.2 Wavelengths comprising the visible range of the electromagnetic spectrum.
(Courtesy of the General Electric Co., Lamp Business Division.)
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FIGURE 6.3 Absorption of light by the red, green. and blue cones in the human eye as a
function of wavelength.
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PRIMARY AND SECONDARY COLORS
OF LIGHT AND PIGMENT

FIGURE 6.4 Primary and secondary colors of light and pigments. (Courtesy of the Gen-
eral Electric Co., Lamp Business Division.)
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Hue : wave length, 7 & color
Saturation : relative purity , the amount of white light mived with
a hue
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FIGURE 6.7 B

Schematic of the

RGB color cube.
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The CMY and CMYK Color Models
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The HSI Color Models

HIS : # & natural and intuitive to human
RGB : for color generation, but not for color description
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FIGURE 6.12 Conceptual relationships between the RGB and HSI color models. g ;
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FIGURE 6.13 Hue and saturation in the HSI color model. The dot is an arbitrary color
point. The angle from the red axis gives the hue, and the length of the vector is the sat-
uration. The intensity of all colors in any of these planes is given by the position of the
plane on the vertical intensity axis.
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FIGURE 6.14 The HSI color model based on (a) triangular and (b) circular color planes.
The triangles and circles are perpendicular to the vertical intensity axis.
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Converting colors from RGB to HSI

gl ifB=G
T 1360 -6 ifB>G

H[(R-G)+ (R- B)]
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with g = cos !
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Converting colors from HSI to RGB
B=1(1-5)
G=1-(R+ B).

ScosH
k= I[l - cos (60° - H)]
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GB sector (120° = H < 240°):If the given value of H is in this sector, we first

H=H - 120°.
R=1(1-35)
ScosH
G=I1+—r—— i
[ cos (60° — H)] #
B=1-(R+G) .
B
BR sector (240° = H = 360°): Finally, if / is in this range, we subtract 240° E
H = H — 240°. E
G=1I(1-5) by
S cos I >
B=114+———— b
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HGURE 6.15 HSI components of the image in Fig. 6.8. (a) Hue, (b) saturation, and (c¢) inlensity images.
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FIGURE 6.18 Geometric interpretation of the|intensity-slicing|technique.
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FIGURE 6.19 An alternative representation of the intensity-slicing technique.
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FIGURE 6.20 (a) Monochrome image of the Picker Thyroid Phantom. (b) Kesult of den
sily shicing into cight colors, (Courtesy of Dre, 1 L. Blankenship, Instrumentation and
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FIGURE 6.23 Functional block diagram for pseudocolor image processing. fi, fi;, and fi
are fed into the corresponding red, green, and blue inputs of an RGB color monitor.
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FIGURE 6.1 Pseudagolor enhancemsent by ining the gravdeve] bocolor lenesformations
b i 625, (Obipinal image courtesy of D Mike Herwite Westinglouse, )
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FIGURE 6.27 (n)-(d) Images in bands 14 in Fig. 110 (see Table 1.1}, (¢} Color compss.
ite image obtained by treating (a). (b), and (c) as the red_green, bue components of an
ROGH image, (1) Image obtamed in the same manner, bul using in the red channel the
acar-infrared image i {d). (Original multispectol images courtesy of NASAL )}
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Basics of Full-Color Image Processing
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§3 = fcr3

Si=kr,' i=1,2,3.

e 30 b e e T

s=kn+(1—-k i=123.

[©.2002 R. C. Gonzalez & R. E. Woods




Digital Image Processing, 2nd ed.

Chapter 6
Color Image Processing

Data Interactive.)

A

0R #3601 48 I

[©.2002 R. C. Gonzalez & R. E. Woods

FIGURE 6.30 A full-color image and its various color-space components. {Original image courtesy of Med-
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processing the intensity component and converting 1o RGIL () Difference between the two results,

g #cHS (a)-(b)F &, 22% 2

www.imageprocessingbook.comj

=4 i B e R R

LS
k4

Neural =Netsork Lol

|

27



Digital Image Processing, 2nd ed.

Chapter 6
Color Image Processing

q 1 threshold of S

# Red component

-

[©.2002 R. C. Gonzalez & R. E. Woods

threshold value=10%*max{S}

Histogram of (f)

FIGURE 6.42 Image segmentation in HSI space. (a) Original. (b) Hue. (c) Saturation.
(d) Intensity. (e) Binary saturation mask (black = 0). (f) Product of (b) and (e).
(e) Histogram of (f). (h) Segmentation of red components in {a).
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FIGURE 6.45 (a)-(c) R.G,and B component images and (d) resulting RGB color image.
(f)—(g) R. G, and B component images and (h) resulting RGB color image.
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FIGURE 6.47 Component gradient images of the color image in Fig. 6.46. (a) Red component, (b) green com- g
ponent. and (c) blue component. These three images were added and scaled to produce the image in Fig. 6.46(c). 5
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