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Fundamental Steps in
Digital Image Processing

* Methods whose input and output are images

* Methods whose outputs are attributes
extracted from those images
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Outputs of these steps are generally images
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Morphological
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Outputs of these steps are generally images

Attributes
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- The value Scf,tyl?is pixel Local averagillg
oy ;asi ;l;lesz;r\;e;ige value of the USi_Ilg
neighborhood
processing. The
procedure is
illustrated in
(a) and (b) for a
rectangular
neighborhood.
(c) The aortic
angiogram
discussed in
Section 1.3.2.
(d) The result of
using Eq. (2.6-21)
withm = n = 41.
The images are of
size 790 X 686
pixels. 4
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Image operations

Image denoising
techniques

TUTIONS

2
Spatlal Transform domain
domain technique
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Nonlinear Linear Nondata Data adaptive
filters filters adaptive transform
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[ Median filter ][ Mean filter ] [ Weiner filter ]

ICA
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[ Wavelet domain ] [ Spatial frequency domain ]

[ Linear filtering ] [ Nonlinear filtering ]
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Spatial filtering
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TUTIONS
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FIGURE 3.38
(a) Blurred image
of the North Pole
of the moon.
(b) Laplacian
without scaling.
(c) Laplacian with
scaling. (d) Image
sharpened using
the mask in Fig.
3.37(a). (e) Resul
of using the mas
in Fig. 3.37(b).
(Original image
courtesy of
NASA.)




Filtering in
the
frequency
domain
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FIGURE 4.48 (a) Original image. (b)—(f) Results of filtering using GLPFs with cutoff
frequencies at the radii shown in Fig. 4.41. Compare with Figs. 4.42 and 4.45.
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Image
restoration
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FIGURE 5.19

(a) Satellite image of
Florida and the Gulf of
Mexico showing
horizontal scan lines.
(b) Spectrum. (¢) Notch
pass filter superimposed
on (b). (d) Spatial noise
pattern. (e) Result of
notch reject filtering.
(Original image courtesy
of NOAA.)




Color image processing

FITUTIONS

(C.I1.E. CHROMATICITY DIAGRAM)

SPECTRAL ENERGY LOCUS
/_ (WAVELENGTH, NANOMETERS)

A

FIGURE 6.5
Chromaticity
diagram.
(Courtesy of the
General Electric
Co., Lamp
Business
Division.)
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Components of an Image
Processing System

Network

AN

Image Display Computer Mass Storage

Hard Copy Image Processing Image Processing
Device Hardware Software

Image Sensors

Problem Domain
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