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B4M33DZO(1) What is the image? (2/16)

In theory — continuous function of two variables:
I(z,y) : R* = R"

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

In practice — matrix of pixels (equidistant samples):

Ilz,y] : N? = R"
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BAM33DZ0(1) What is image processing? (3/16)

Specific modification of image function:
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B4M33DZ0(1) Histogram (4/16)

Probability density function (pdf) of pixel luminance:
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BAM33DZO(1) Monadic Operations (5/16)

Negative: T(1) =1 -1
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BAM33DZO(1) Monadic Operations (6/16)

0 I<#@
1 (>0

Threshold: T'(]) = {
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BAM33DZO(1) Monadic Operations (7/16)

Brightness: T(I) =1+0b be (-1,1)

b=-02

b=+0.2
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BAM33DZO(1) Monadic Operations (8/16)

Contrast: T(I)=1-¢ c€ (0,00)

c=125

c=0.75

Digital Tmage | Lecture 1: Monadic Operations | Daniel Sgkora & Ondiej Drbohlay (FEE CTU), 2024



BAM33DZO(1) Monadic Operations (9/16)

Gamma correction: T(I) =17 ~ € (0,00)

v=0.5

¥=2.0
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BAM33DZO(1) Monadic Operations

Non-linear contrast: T'(I) = {

a=0.50

o=0.75
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B4M33DZO(1) Monadic Operations (11/16)

_ log(1+1-s)

Logarithmic scale: T'(I) = oa(its) 5 € (=1, 00)

s=-0.75

s =8.00
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B4M33DZO(1)

Monadic Operations

(12/16)

Quantization: T'(])

q=256
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B4M33DZO(1) Monadic Operations (13/16)

Equalization: T(I) = cdf(l) = Y'_, pdf(i)
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B4M33DZO0(1) Monadic Operations (14/16)

Change of variable: v = T(I)
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B4M33DZO0(1) Monadic Operations (14/16)

Change of variable: v = T(I)

d

=T~ (u)

pdfy (u) = pdf, (T~ () | 3
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B4M33DZO(1)

Monadic Operations

(14/16)

Change of variable: v = T(I)

by (1) = pdf, (T~ (1)) | -7 (u)
b (1) = pat, 1) 1|
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B4M33DZ0(1) Monadic Operations

(14/16)

Change of variable: v = T(I)

by (1) = pdf, (T~ (1)) | -7 (u)
b (1) = pat, 1) 1|
du d dl 1
a = at? du — 47()
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B4M33DZ0(1) Monadic Operations

(14/16)

Change of variable: v = T(I)

by (1) = pdf, (T~ (1)) | -7 (u)
b (1) = pat, 1) 1|
du d dl 1
a = at? du — 47()
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B4M33DZ0(1) Monadic Operations

(14/16)

Change of variable: v = T(I)

by (u) = pdf (T~ (1) | -7 ()
pafy () = pat, ()| 51
% - % © % - jﬂl’(l)
pdf, (1) = Fedfz (D)
pafy (u) = pd ()| | = bt =1
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B4M33DZO0(1) Monadic Operations (15/16)

Mapping: T(I) = cdf 5" (cdf 4 (1))
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B4M33DZO0(1) Monadic Operations (16/16)

Composite: v = S(T'(1))
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B4M33DZO0(1) Monadic Operations (16/16)

Composite: v = S(T'(1))

pdf (1) - pdfy(u) - pdfg(v)
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B4M33DZO0(1) Monadic Operations (16/16)

Composite: v = S(T'(1))

pdf (1) - pdfy(u) - pdfg(v)

T(l) = cdf (1) pdf,(u) =1 S(u) = cdf 5! (u)
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B4M33DZO0(1) Monadic Operations (16/16)

Composite: v = S(T'(1))

pdfa() = pdiy(u) % pdip()
T(l) = cdf (1) pdf,(u) =1 S(u) = cdf 5! (u)

v=cdfz'(u) — u=-cdfp()
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B4M33DZO0(1) Monadic Operations (16/16)

Composite: v = S(T'(1))

pdfg() 5 pdfy(u) 5 pdip(v)
T(l) = cdf (1) pdfy (u) = S(u) = cdf 5! (u)
v=cdfz'(u) — u=-cdfp()

du

dv

pdf 5 (v) = pdfy (u) =

d7u
dv

d
= ‘dvcdfg(v)
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B4M33DZO0(1) Monadic Operations (16/16)

Composite: v = S(T(1))
pdis() = pdip(u) > pdip(v)
T() =cdfa(l)  pdfy(u)=1  S(u) = cdfz' (u)
v=cdfz'(u) — u=-cdfp()

dl
dv

pdf 5 (v) = pdfy (u) =

d7u
dv

d
= ‘dvcdfg(v)

d
pdfz(v) = %cde (v)
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