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12.1 RGB Color Images

RGB

R G B

Fig. 12.2

A color image and its corre-
sponding RGB channels. The
fruits depicted are mainly yel-
low and red and therefore have
high values in the R and G
channels. In these regions, the
B content is correspondingly
lower (represented here by
darker gray values) except for
the bright highlights on the
apple, where the color changes
gradually to white. The table-
top in the foreground is purple
and therefore displays corre-
spondingly higher values in its
B channel.

individual color components. In the next sections we will examine
the difference between true color images, which utilize colors uni-
formly selected from the entire color space, and so-called palleted or
indexed images, in which only a select set of distinct colors are used.
Deciding which type of image to use depends on the requirements of
the application.

Duplicate text removed.

True color images

A pixel in a true color image can represent any color in its color
space, as long as it falls within the (discrete) range of its individual
color components. True color images are appropriate when the im-
age contains many colors with subtle differences, as occurs in digital
photography and photo-realistic computer graphics. Next we look at
two methods of ordering the color components in true color images:
component ordering and packed ordering.
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21 Geometric

Operations

Fig. 21.2

Affine mapping. An affine 2D
transformation is uniquely

specified by three pairs
of corresponding points;

for example, (x0, x
′

0),
(x1, x

′

1), and (x2, x
′

2).
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six transformation parameters a00, . . . , a12 are derived by solving the
system of linear equations

x′
0 = a00 ·x0 + a01 ·y0 + a02, y′

0 = a10 ·x0 + a11 ·y0 + a12,

x′
1 = a00 ·x1 + a01 ·y1 + a02, y′

1 = a10 ·x1 + a11 ·y1 + a12, (21.25)

x′
2 = a00 ·x2 + a01 ·y2 + a02, y′

2 = a10 ·x2 + a11 ·y2 + a12,

provided that the points (vectors) x0, x1, x2 are linearly independent
(i.e., that they do not lie on a common straight line). Since Eqn.
(21.25) consists of two independent sets of linear 3× 3 equations for
x′

i and y′
i, the solution can be written in closed form as

a00 = 1
d ·[y0(x′

1−x′
2) + y1(x′

2−x′
0) + y2(x′

0−x′
1)],

a01 = 1
d ·[x0(x′

2−x′
1) + x1(x′

0−x′
2) + x2(x′

1−x′
0)],

a10 = 1
d ·[y0(y′

1−y′
2) + y1(y′

2−y′
0) + y2(y′

0−y′
1)],

a11 = 1
d ·[x0(y′

2−y′
1) + x1(y′

0−y′
2) + x2(y′

1−y′
0)],

a02 = 1
d ·[x0(y2x′

1−y1x′
2) + x1(y0x′

2−y2x′
0) + x2(y1x′

0−y0x′
1)],

a12 = 1
d ·[x0(y2y′

1−y1y′
2) + x1(y0y′

2−y2y′
0) + x2(y1y′

0−y0y′
1)],

(21.26)

with d = x0(y2−y1) + x1(y0−y2) + x2(y1−y0).

Inverse affine mapping

The inverse of the affine transformation, which is often required in
practice (see Sec. 21.2.2), can be calculated by simply applying the
inverse of the transformation matrix Aaffine (Eqn. (21.20)) in homo-
geneous coordinate space, that is,

x = A−1
affine · x

′ (21.27)

or x = hom−1
[
A−1

affine · hom(x′)
]

in Cartesian coordinates, that is,
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