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What is the image?

In theory — continuous function of two variables:
I(x,y) : R? - R"

where n = 1: luminance, n = 3: color, etc.

In practice — matrix of pixels (equidistant samples):

I[x,y] : N> = R"



How to capture an image?




What is image processing?

Specific modification of image function:




Histogram

Probability density function (pdf) of pixel luminance:




Monadic Operations

Negative: T(/)=1—/




Monadic Operations

0 /<6

Threshold: T(/) = {1 Py




Monadic Operations

Brightness shift: T(/)=/+b be (-1,1)

b=+0.2




Monadic Operations

Contrast: T(/)=/-¢c ¢ € (0,00)

c=125

c=0.75




Monadic Operations

Gamma correction: T(/) =17 ~ € (0,00)




Monadic Operations

Non- Iinear contrast:

1 5(2 20 1€ (L,




Monadic Operations

Logarithmic scale: T(/) =

log(1+/-s)
log(1+s)

s=-0.75

s =8.00




Monadic Operations

Quantization: T(/)=|/-q] g€ (1,00)
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Monadic Operations
Equalization: T(/) = cdf(/) = 31_, pdf(i)




Equalization




Equalization




Equalization - Transformation function

Q
T(Q) = /0 p(x)dx

p(x): pdf of image intensities
T(Q): the resulting transformation function



Mapping

T(I) = cdfg*(cdfa(l))




