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3. Intensity transformations & spatial filtering

= Background
= Some basic intensity transformation

= Fundamentals of spatial filtering
= Smoothing spatial filters
= Sharpen spatial filters
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3.1 Background
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3.1 Background

The general form of spatial domain processes

Given the gray level of a pixel, use a function T to
output a modified gray level

g(x,y)=T[f(x,y)]

~f(x,y): TARIR
-g(x,y): umE HIEE
—T[e]: % AE(x, y) BRI H T
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3.1 Background
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The neighborhood size

<= 1. &R N1x1: Basic

3 X 3 neighborhood of (x, y) IntenSIty transformation
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3. Intensity transformations & spatial filtering

= Background
= Some basic intensity transformation

= Fundamentals of spatial filtering
= Smoothing spatial filters
= Sharpen spatial filters
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3.2 Some basic intensity transformation functions

B “Basic” comes from the neighbohood size
1x1, 1.e. a single pixel

Origin - 8

g y) =T (xY)]

= ®) ﬂ
' s=T[r]
) —r: JREUES (X, y)1E(X, y) R K FEAE
" Point processing (Basic) —§ i‘@ﬁ%{%g(x y)f(x y)&iﬂﬁfﬁ{ﬁ
- T[e]: MR T

__Neighborhood processing
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3.2 Some basic intensity transformation
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3.2.1 Image negatives

MARBIOREES L s-T |
[0, L-1],BF0<r<L-1 s=L-1-r
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s=L-1-r
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level, s

Output intensity

Input intensity level, r

It makes all the difference whether one sees darkness
through the light or brightness through the shadows



3.2.1 Image negatives
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3.2.2 Log transformations
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3.2.2 Log Transformation
> 7l 1 B0 e S B AR A e B A
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3.2.2 Log transformations
> EBREENERETTE

r €[0,1.5x10°]
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3.2.2 Log transformations

> XM BB L - A

{

s=log(1l+r)
s=1-log(1+r)
S =
* s=log(1+r)




3.2.3 Power-law (Gamma) transformation
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3.2.3 Power-law (Gamma transformation
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3.2.3 Power-law (Gamma) transformation

SRS KT
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3.2.3 Power-law (Gamma) transformation

> RS IR
MR,@@@
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3 Image Enhancement

3.2.3 Power-law (Gamma) transformation
> EARERRESR: MG RE
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3.2.4 Plecewise-linear transformation
functions
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3.2.4 Plecewise-linear transformation

functions
Xf E R R EBRKERRISISTLE
L —1 |
(r2. 52)
= 3L/ |
ar 0<r<r 2
= L1 Tir) _
s=T(r)=<a,(r-r)+s, r<r<r, 2
a,(r-n)+s, r<r<L-13 .4 ]
(r1.51)
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3.2.4Piecewise-linear transformation
functions

L-1

0 r r

min max
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Summary of basic intensity transform

)
Original image | Gamma Original image as viewed
correction on monitor
A
S w#2 What are changed by intensity
-
transform
Gamma-corrected image Gamma-corrected image as

viewed on the same monitor

) What ‘s the drawback? (not

automatic)



