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Image Processing & Analysis for Life Scientists
Olivier Burri, Romain Guiet & Arne Seitz
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e (Global Operations

e Image to Image Operations



Glnhal oneratlnns ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

I (Fiji Is Just) Image) — O 4
File Edit Image BRpH===8 Analyze FPlugins Window Help

/0| ~ smooth Ciri+Shift+S  |LuT
Sharpen

“Multi-point™ or point (r Find Edges Click here to search
Find Maxima. ..

Enhance Contrast. ..

Moise 4
Shadows 4
Binary b

gl 48 |»

128 104 72 56

56 64 B0 104 128
56 64 80 88 104 120
5 5 84 72 8 96 112 120 128 128 120 104 96 80 B4

mmmmmmmmmmmmmm FFT

Filters

Batch

Image Calculator.__

Subtract Background._.

Repeat Command Ctri+5Shift+R

Calculator Plus

Morphology

Image Expression Parser

Image Expression Parser (Macro)
Multiple Image Processor
Enhance Local Contrast (CLAHE)




Glnhal 0neratlnns ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

9% 112 112 112

96 % 112 112 9% 9%
12 128 144 144 144 128 112
56 72 88 104 |12 120 120 112 104 88 T2 64 06

80 104 128 144 80 128 160

84
80
80
80

=
g 2 3 8 8 8 8 ¥ B 8

12

180 112 %

$ % 8 8 8 8 2 2
g 2 2 8 2 8 8 8 8B

160 128 96

12 128 128 160 144 128 112 96

64 80 88 96 95 96 96 88 72 64

Original

5% 72 88 104

94
102 126 134
94 134 150 166 166

118 150 166

110 142 166

126 130




G\

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

9% 9% 112 112 112

9% 86 112 112 % 9%

112 128 144 144 144 128 112

56 72 88 104 |12 120 120 112 104 88 72 B4 96 112 14 176

80 104 128 144 80 128 180

136 152 176

8 8 8 2

&
& 2 J 8 R 8 8 ¥ B 8

128 112

1680 112 %

g 2 2 8 2 ®§ 8 8 8§

g 5 8 8 8 8 2 %

128 120 104 96 160 128 96

96 96 112 112 128 128 160 144

64 80 8 9 96 0 96 88 72 64 128 112 9%

Original 8-bit

80 104 128 94

102 126 134

150 166 166

166 174




9% 12 112 112

9% % 112 112 9% 9%

44 14 144 128 112
56 72 B8 104 |112 120 120 112 104 88 72 64 96 112 144 176
80 104 128 144 80 128 160

136 152 176

8 83 3 2

=
g 2 3 8 8 8 8 ¥ B 8

12

160 112 86

$ % 8 8 8 8 2 2
g 2 2 8 2 8 8 8 8B

128 120 104 98 128 98

64 80 88 96 95 96 96 88 72 64

Original 32-bit X 2

12 112 128 128 160 144 128 112 96

80 104 128

94

102 126 134

150 166 166

166 174

G\

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE



G\

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE




ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

e Image Normalization Simple Normalization

1. Subtract min value
2. Divide by (max-min) value
3. Multiply by desired mean

I — 1. ;
Inew = — X Hnew
Imax T Imin




ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

e Image Normalization Simple Normalization
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1. Subtract min value
2. Divide by (max-min) value
Multiply by desired mean

I — 1. ;
Inew = — X Hnew
Imax T Imin




e Intensity Flattening
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Reduce Large Contributions

Inew = lOg(I)
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Image Calculator >,

Image1: |Image A hd

Operation: |Add -

mage2  [FEETEXN -

v Create new window
- 32-bit (float) result
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Image To Image Operations

e Checking Image Artifacts

"' Image Calculator

Image1: |HelLaCells Detail tif

Cperation: |Subtract
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v Create new window
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Raw JPEG
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Image To Image Operations

e Ratio Imaging

Image Calculator >

Imagei. |C1-Ratio Demo Image_Cleanedtif -

operation:  [ETEERMN -

ImageZ: |C2-Ratio Demo Image_Cleanedtif -

v Create new window
v 32-bit (float) result
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Image To Image Operations

e Flatfield Correction

Sample

[ips Image Calculator

Image1: |diatoms tif

Cperation:

Image::

[ Create new window
[ 32-bit (float) result
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e Single Image on Stacks
e Will apply the image to each image of the stack

I(u,v,z)[: jl(u,v)

for each z

e Stack on Stack

e Will apply the n® slice on the n™ slice
e Stacks must be the same size
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e QOutline of Basic Image Math

e Image Math in Fijl
e Clipping when not using the proper bit-depth

e Simple Examples

e Stack Operations



