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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 electromagneltic spectrum.
(Courtesy of the General Electric Co., Lamp Business Division.)
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FIGURE 6.3 Absorption of light hy the red. green. and blue cones in the human eve as a
function of wavelength.
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FIGURE 6.4 Primary and secondary colors of light and pigments (Courtesy of the Gen-
cral Electric Co., Lamp Business Division))
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FIGURE 6.6 "lypical color gamut of color monitors (triangle) and color printing devices

(irregular region).
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FIGURE 6.8 RGB 24-bit color cube,
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(1) Generating
the RGRB image of
the cross-sectional
color plane
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FIGURE 6.12 Conceptual relationships between the RGB and HSE color models.
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FIGURE 6.13 Huc and saturation in the HSI color model. The dot is an arbitrary color
point. The angk: from the red axis gives the hue. and the length of the vector is the sat-
uration. The intensity of ull colors in any of these planes is miven by the position of the
plane on the vertical intensity aXis.
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FIGURE 6.14 The [151 color model based on (a) trisngular aud (b) cirvular color planes.
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FIGURE 6.20 (a) Monachrome image of the Picker Thyroid Phantom. (h) Result of den-
sity slicing into eight colars. (Courtesy of Dr. J. L. Blankenship. Instrumentation and

Controls Division, Oak Ridge National Laboratory.)
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FIGURE 6.21

(a) Manochrome
X-ray image of a
weld. (b) Result
of color coding.
(Original image
courtesy of
X-TEK Systems.
L)
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FIGURE 6.22 (a) Girav-scale image in which intensity (in the hghter horizontal band showa) corresponds to
average monthly rainfall. (b) Colors assigned to intensity values, (¢) Color-coded image. (d) Zoom of the South

America region. (Courtesy of NASA)
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FIGURE 6.28

(a) Pseudocolor
rendition of
Jupiter Moon [u.
(b) A close-up.
(Courtesy of
NASA)
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FIGURE 6.29
Spatial masks for
wray-scale and
RGB color
images.
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FIGURE 6.30 A full-color image and its various color-space components. (Original image courtesy of Med-
Dutn lnhcmclwc )
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FIGURE 6.31
Adjusting the
intensity of an
image using color
transformations.
(@) Original
image. (b) Result
of decreasing its

reyuired RGB,
CMY, and HSI
transformation
functions.
(Original image
courtesy of
MedData
Interactive.)
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FIGURE 6.32
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FIGURE 6.33
Color

transformations.
(a) Original
image.

(b) Comy
transformation
functions.

(c) Compl,

of (a) based on
the RGB mapping
functions. (d) An
approximation of
the RGB
complement using
HSI

transformations
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FIGURE 6.34 Color sticing transformations that detect (4) reds within an RGRB cube of
width W = (.254Y centered al (1.6863, 0.1608. 0.1922). and (b) reds within an RGB
sphere of radius 0.1765 centered at the same point. Pixels outside the cube and sphere

were replaced by color (0.5, 0.5.05).
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corvection

Sl FIGURE 6.35 ‘Tonal corrections for flat. light (high key). and dark (low key) color images Adjusting the red.
green. and blue components equally does not alter the image hues.
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FIGURE .36 Color batancing comections for CMYK
color images
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FIGURE 6.38

(a) RGB image.
(b) Red
component image.
(c) Green
component.

(d) Blue
componaent.
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FIGURE 6.39 HSI components of the RGB color image in Fig, 6.38(a). (4) Hue. (b) Saturation. (¢) Intensity.

© 2002 R. C. Gonzalez & R. E. Woods

A 't
HST componenis a&) previows Pichuis.

39



Digital Image Processing, 2nd ed.

Chapter 6
Color Image Processing

abe

FIGURE 6.40 Image smoothing with a 5 X 3 averaging mask. (a) Result of processing cach RGB component
image. (b) Result of processing the intensity component of the HSE image and converting to RGIL ) Dil-
ference between the two results
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lacian. {a) Result of p ing cach RGB channel. (b) Result of

FIGURE 6.41 [mage sharpening with the Lag
processing the inteasity component and converting to RGB. (¢) Difference between the two results,
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FIGURE 6.45 (a)-(c) R.G,and B component images and (d) resulting RGR color image.
(M-(g) R. G.and B compunent 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-
ponent. and () blue component.’ These three images were added and scaled to produce the image in Fig. 6.46(c).
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FIGURE 6.48
()-(¢) Red,
green. and blue
component
images corrupted
by additive
Gaussian noise of
mean 0 and
variance 800.

(d) Resulting,
RGR image.
[Campare (d)
with Fig. 6.40(a).}
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FIGURE 6.49 H>I components of the naisy color image in Fig. 6.48(d). (a) Hue. (b) Saturation. (c) Intensity.
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FIGURE 6.50

(1) RGR image
with green plane
corrupted by salt-
and-pepper noise.
(b) Hue
component of
HSHimage.

(¢) Naluration
component.

(d) Intensity
component.
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HGURE 6.51
Color image
compression.

() Original RGB
image. (b) Resuit
of compressing
and
decompressing
the image in (a).
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