CSE 564: Visualization

Image Operations

Klaus Mueller

Compuier Science Department
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Provide the user (scienfist, doctor, ...) with some means io:
* enhance contrast of kocal features

* remove noise and other artifacis
* enhance edges and boundaries

* composie multiple images for 3 more comprehensve view

There are two basic operations: global and local

Global operations:
* gperate on the entire set of pieels at once
* examples: brightness and contrast enhancement
Local operations:
* pperate only on 3 subset of piesds (in 3 pxel neighborhood)
* examples: edge detection, contouring, image sharpening, bluming

The Image Histogram
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The Image Histogram
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Grey Level Transformation: Basics

Problem: YWe only have a fixed
number of grey levels (256) that " Fiel valie e,
can be displayed or perceived 143l Iip}
* ne=d to use this rzal estate’ wissly o
bring out the image features that we want

Use infensity transformations T, 255

* gnhance (remap) cenain intensity rangss eiainal |"'~:-:'- hne g
at the cost of compressing others v oF
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Grey Level Transformatione Enhancements

snharcethe darkareas supprass the wiits arsas
(slope=1) ___ (dope<])

Grey Level Transformation: Windowing

Dedicate full contrast
to erther bone or lunes

Histogram Revisited: Optimal Distnbution

Using histogram equaiization




Hizstogram Equalization
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Color Image Processing

&

v Uneva e imae Prean FON e JERY e
b Pamieiren S LSO T o M5, 5 D R TR P T | T PR T T

¢ Lo thie tumbeneed 119Y =nmie head isio BCD speee and Eaploe

[ |
L

Cirigzarul | e mransfoamesd

= o o

Color Image Histogram Equahization

Multiimage Operations: Noise Averaging

Equalize the V channel, and then conver back to RGEB
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Assume a pixel value p is given by: o = signal + naise
" E{signal) = signal
* E{ncise) =0, when noise is random
Thus, averaging (adding) multiple images of a steady noisy
object will eliminate, or at least reduce, the noise

after averagng 16
subsequanthy acouired
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