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Image sampling and quantization

Image acquisition control
Sampling and Quantisation

Image reconstruction
Back-projection

Image storage and retrieval

computer memory and PACS
Image processing
Filtering, Feature extraction, Enhancing, etc
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WW changes the image contrast -its
amplitude is well seen from the
video signal of the displayed image.

Narrow WW increases the contrast
dynamic, what lead to visual increase
of the spatial resolution.

Grey Values
(contrast dynamics)

Original 8 bits (256 grey levels)

Processed 4 bits (16 levels)

Processed 2 bits (4 levels)

Pixel size
P = FOV/matrix

Original 8 bits (256 grey levels)
320x240 pixels (pixel 0.3 mm)

Processed 80x60 pixels (1mm)
Same 8 bits (256 grey levels)

Processed 20x15 pixels (4.5mm)
Same 8 bits (256 grey levels)

Digital Filtering

Original 8 bits (256 grey levels)

320x240 pixels (pixel 0.3 mm)
no digital filter applied

Simple Edge Enhancement filter
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-1 -1 -1

Simple Smoothing filter
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Numerical Contrast Enhancement (From Perry Sprawls, Phys. Princ. of Med. Img.)

Although the image contrast enhances, the pixel values change, hence the
digital image is different and all analysis and measurements are different




Density profiles and linear
measurements are affected
by image processing

Using of
A Fourier
Transformation

[ (space >>
>>frequency
| domain)

to apply

J various image
processing
techniques
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Figure 4.24b
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Improving the image
(decreasing noise)
with filtering in the
frequency domain
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Figure 4.25a Original Space Shuiele

Figure 4.25¢ |

Figure 4.25b Fou

Low-pass filter
applied in the
frequency
domain (often
used to
improve the
low contrast of
large similar
objects
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Colour Digital Imaging based
on additive (or subtractive)
colour mixing

= PACS system for storage and

retrieval of digital images






