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Image Processing & Analysis for Life Scientists
Olivier Burri, Romain Guiet & Arne Seitz



1. Open neuron_bit.tif
Zoom in till you see pixels

2. Launch
Process =>Filter >Convolve
Match the kernel to the
examples and use ‘preview

Convolver...
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Cpen... ‘ Save... ‘

v Mormalize Kernel

OK ‘ Cancel‘
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1. Open fingerprint.tif and text1.tif

2. Launch Process =2Binary ->Options
Play with erosion and dilation operations
with different iterations using ‘preview

3. Use openings and closings on the image to
see how they affect it.

4. Can you find the best parameters to recover
the text?

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

T I A ;"\L._s-l-@i—af-l‘

581 “I“IEIr:l ®els, Eht{ wetin gLUle EEI{

T"}E: chk Brcmﬂ B ";r:terla ]umped {}1 El The
LﬂZ‘i Leukﬁﬁ 1& 1 E‘ﬁ hhck tams ﬂme up ma]ﬁr .
lﬂﬁ{iﬁ ﬂn qulet h’lﬁ mghm R e T




] ) ) .(l)f[-
FIII “0Ies 8kelet0nlze outllne ECOLE POLYTECHNIQUE
’ ’ FEDERALE DE LAUSANNE

1. Open fingerprint.tif, text1.tif and text2.tif 1 st mage o x

File Edit Imageﬂnalyze Plugins  Window Help

2. Use openings and closings to remove /O[]~ smoot Cuteshites |

o148 |»

*Rectangle®. rounded 1 Sharpen

unwanted artifacts if any. Sraven
3. Use Outline, Fill Holes and Skeletonize on Fid Mma..

Enhance Contrast. ..

the Images and see the results Noise :

Shadows k

-

Math v Convert to Mask
FAT ' Erode
Filters 4 Dilate
Batch ' Open
Image Calculator... Close-
Subtract Background. .. Outline
Repeat Command Ctrl+5hift+R Fill Holes
Calculator Plus Skeletonize
k
bl L L) Distance Map

Image Expression Parser Ultimate Points

Watershed

Voronoi

Image Expression Parser (Macro)
Multiple Image Processor

Enhance Local Contrast (CLAHE)
Options.__.
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1. Open fingerprint.tif, text1.tif and text2.tif 1 ) mage ~ o x

File Edit Imagehﬂalyze Flugins Window Help

2. Use openings and closings to remove /o) c|o|4 smoot cuvesnins |ur | 4] a| |

*Rectangle®, rounded r  Sharpen

unwanted artifacts if any. Find Edges
3. Use Outline, Fill Holes and Skeletonize on Find Maxima..

Enhance Contrast...

the Images and see the results Noise

k
Shadows »
k

Math » Convert to Mask
[ ]
A Erode
i [ 3
Filters Dilate
Batch ¥ Open

Image Calculator._. Close-

Subtract Background. ..

Outline
Repeat Command Ctri+Shift+R Fill Holes
Calculator Plus Skeletonize
Morphology " Distance Map

Image Expression Parser

Ultimate Points
Image Expression Parser (Macro)

Closing _ Watershed
lterations: 3 Multiple Image Processor Voronoi
Count: 3 Enhance Local Contrast (CLAHE)

Options.._.
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1. Open fingerprint.tif, text1.tif and text2.tif 1 ) mage ~ o x

File Edit Imagehﬂalyze Flugins Window Help

2. Use openings and closings to remove | x|o| A smoatn cutesnites |ur] | 4] | >
unwanted artifacts if any. T oabaes

3. Use Outline, Fill Holes and Skeletonize on eteme
the images and see the results e [

Math Convert to Mask

k

[ J

p— SR FFET Erode
[ 3

;izfj?,sm(nven nnnnn L BETK — N FI|tEFS Dllate
(= k
| dfﬂb Batch Open
| Image Calculator._. Close-
J
| Subtract Background. ..
{ Repeat Command Ctri+5Shift+R Sill Holes
Calculator Plus Skeletonize
' | 3
,' k\ | Morphology Distance Map
b . Image Expression Parser Uliimate Points

Image Expression Parser (Macro)

Closing Outlines . - Watershed
Iterations: 2 ultiple Image Frocessor Voronoi
Count: 3 Enhance Local Contrast (CLAHE)

Options.._.
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1. Open fingerprint.tif, text1.tif and text2.tif 1 ) mage ~ o x

File Edit Imagehﬂalyze Flugins Window Help

2. Use openings and closings to remove 10/ x| smooth cunsnites || 9| 4] &] |»
-f -f Wand (tracing) tool Sharpen
unwanted artifacts if any. Find Edges
. . . Find Maxima. ..
3. Use Outline, Fill Holes and Skeletonize on eteme
the Images and see the results Noise '
Shadows 4
Math ¥ Convert to Mask
| W e %) FE Erode
-'”:""(n ~— l Filters Dilate
jr’j// dfﬂb \ Batch v Open
/ | Image Calculator._. Close-
‘ Subtract Background. .. Outline
) { ' Repeat Command Ctrl+Shift+R
I Calculator Flus Skeletonize
' ', Morphology .
| 5 kl__, Image Expression Parser EI?:I::EL

Image Expression Parser (Macro)

Closing Outlines Fill Holes e ; Watershed
lterations: 2 Euhtlp ¢ ﬂ:_agel GFDCESSMGLAHE Voronoi
trast
Count: 3 nhance Local Contrast ( )

Options.._.
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1. Open fingerprint.tif, text1.tif and text2.tif S E— ~ o x

File Edit Imagehﬂalyze Plugins Window Help

2. Use openings and closings to remove C/o/ ||~ smoot cuvsinss |ur| 7| 4] &] |»

LUT Menu Sharpen

unwanted artifacts if any. Sraven |
3. Use Outline, Fill Holes and Skeletonize on o

Enhance Contrast. ..

the Images and see the results Noise

Shadows

- - -

Math ¥ Convert to Mask
- | FFT ' Erode
400Tnguer?”Tt_-sskzlito'nltlff LUT); 156K . Filters d
= e pixels; 8-hit (inverting LUT); 156 D||EtE‘
Batch * Open
Image Calculator... Close-
Subtract Background... e
Repeat Command Ctri+Shift+R Fill Holes
Calculator Plus Skeletonize
Worphology Distance Map
Image Expression Parser Ulimate Points

Image Expression Parser (Macro)

CIOSing Fill Holes Skeletonize Multiple Image Processor YVatershed
Iterations: 2 P J Voronoi
Count: 3 Enhance Local Contrast (CLAHE)

Options__.
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e Goal: Understand and use morphological operations to extract features from
an image

[ Fii L= e el
File Edit Image [E=o Analyze Plugins Window Help
. jel : Cirl+Maj+S |>:.- |
Text taol Sharpen
! Find Edges
Find Maxima
Enh Contrast
. Open fingerprint.tif, text1.tif and text2.tif e ,
2. Use openings and closings to remove Shadows »
unwanted artifacts if any. I 1ok oinary
) ] ] Math ¥ Convert to Mask
3. Use Outline, Fill Holes and Skeletonize FET S —
on the images and see the results Filters | Dilate
Batch »|  Open
Image Calculator Close-
Subtract Background m
Repeat Command Ctri+Maj+R Fill Holes
Calculator Plus Skeletonize
Morphology *

Distance Map

Image Expression Parser Ultimate Points

Multiple Image Processor
Enhance Local Contrast (CLAHE)

Watershed

| Voronoi

Options
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e Goal: Understand and use morphological operations to extract features from

an image

Exercise:

1. Open fingerprint.tif, textl.tif and text2.tif
2. Use openings and closings to remove
e owantad axdifgcts |f any.
ill Holes and Skeletonize
and see the results

Closing
lterations: 2
Count: 3

Morphology

Image Expression Parser

Multiple Image Processor

Enhance Local Contrast (CLAHE)

Distance Map
Ultimate Points

Watershed

| Voronoi

Options

[ Fiji E=ARe x|
File Edit Image Analyze Plugins Window Help
IEL ] E‘|C:? ~  Smooth Ctri+Maj+s vt | ¢ \j’ | @a| |>> |
Text taol Sharpen
Find Edges
Find Maxima
Enhance Contrast
Noise
Shadows
Make Binary
Math Convert to Mask
7 Erode
Filters Dilate
Batch Open
Image Calculator Close-
Subtract Background
Repeat Command Ctri+Maj+R | ™
Calculator Plus Skeletonize
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e Goal: Understand and use morphological operations to extract features from
an image

= e
File Edit Image
IEL O | =2 | 2| ~7 Smooth

Analyze Plugins Window Help
Ctri+Maj+S LT

AVALI

[ |
[ |
Text tool Sharpen
i Find Edges
[ |

1. Open fingerprint.tif, textl.tif and text2.tif

2. Use openings and closings to remove

fingerprint-2.tif (300%)

C'I'c iIf ANy

ngerprint-2.tif (300%)

7841133 pixels; 8-hit {inverting LUT); 867K

784x1133 pixels; 8-hit {inverting LUT); 867K

Find Maxima
Enhance Contrast
MNoise >

Shadows r |

Math b
FFT r

Make Binary
Convert to Mask

fing o |
.-*_,}/ Erode
r i 3
al rJr " Filters =i
| Batch v Open
| Image Calculator Close-
' Subtract Background
{ Repeat Command Ctri+Maj+R |\
| Calculator Plus Skeletonize
W L .
| Morphology Distance Map
. Image Expression Parser S
Multiple Image Processor .
. Watershed
\ = Enhance Local Contrast (CLAHE) —
Closing Outlines
Options

lterations: 2
Count: 3
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e Goal: Understand and use morphological operations to extract features from
an image

' Fiji | | |£hl1
File Edit Image Analyze Plugins Window Help
IEL »] E‘|C:? ~7 Smooth Ctri+Maj+S  [JLut| ¢ \j’ | & | |>> |

[ |
[ |
Text tool Sharpen
i Find Edges |
[ |

Find Maxima

Enhance Contrast

1. Open fingerprint.tif, textl.tif and text2.tif |

Moise

2. Use openings and closings to remove Shadows |

Make Binary

M\ A NTO N C'l'c I'F alalV/

Wi fingerprint-2.4if (300%) E Wi fingerprint-2.tif (300%) E@i—r [ W fingerprint-2.tif (300%) )
?84)(19133 pixels;;-b?ta(inverting LUTY; BETIK - ?84)(19}33 pixels;;-b?tj(inverting LUTy; 867K ?84)(19133 pixels;;-b?ta(inverting LUTY; BE7K r."'llath » CDHUEH: t':l [-v'lasl.{
'|| i .u""r |. ZE FFT 3
.-*_,}/ Erode
r i 3
al | fﬁ Filters Dilate
| Batch v Open
| Image Calculator Close-
| ' Subtract Background
{ I Repeat Command Ctri+Maj+R Fill Holes
| ' Calculator Plus Skeletonize
W L .
| | Morphology Distance Map
| | Image Expression Parser Ultimate Points
Multiple Image Processor .
Ill Watershed
\ —e | | = = Enhance Local Contrast (CLAHE) P—
Closing Outlines Fill Holes
Options

lterations: 2
Count: 3
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e Goal: Understand and use morphological operations to extract features from
an image

= Fiji | = | |£hl1
= File Edit Image Analyze Plugins Window Help
= IEL G,|E|@‘.—f: Smooth Ctri+Maj+S Ler,| g \j’ | & | |>> |
Text tool Sharpen
Find Edges
[ |

Find Maxima

Enhance Contrast

1. Open fingerprint.tif, textl.tif and text2.tif olee |
2. Use openings and closings to remove Shadows |

Cte i1f ANy 1
W fingerprint-2.tif (300%) o S|
T); 867K
-H'I—J
o W
)
I

Make Binary

Convert to Mask

Erode
Dilate
Qpen

Close-

8dx1133 pixels; B-hit {inverting LLI
’(J' V
_r,r’:
[ &
|

Closing Outlines Fill Holes
lterations: 2
Count: 3

Fill Holes

Skeletonize

Distance Map

Ultimate Points

Watershed

Voronoi

Skeletonize

Options



