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Thresholding

e Pros:
e Simple
e Automatic Threshold using Algorithm

e Cons:
e Noise
e \Variability
e Saturation
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e (Clustering
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e Machine Learning
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e Mathematical Algorithm
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e Mathematical Algorithm

that will make Cluster of Pixels

e k-means (centroid)
e Expectation-maximization (Distribution)

e |[mplementation for ImageJ

e k-meansc
e EXxpectatio

usterir

g in lJ Plugins Toolkit

N-maxi

mization in xLib



k-means clustering in 1J Plugins Toolkit

Define the number of clusters

G\

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

K-means Cenfiguration >

T

Cluster center tolerance |0.00010

| Interpret stack as 3D

v Enable randomization seed

Randomization seed |E=i

v Show clusters as centroid value
v Enable clustering animation
v Print optimization trace

v Sendto results table

Ok | Cancel| Help|
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K-means Cenfiguration >
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e Pros

e More than 2 categories
e Works on RGB image

e Cons

e Needs apriori knowledge (categories number)
e |nitial Centroids
e Local Minima




i i .(l)ﬂ-
n e I n n G r0WI n ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE



[ . I . )
H
] ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

Image neighboring pixels o Continue
+ Seed(s) Similar enough Growing

NO YES

]

Mask STOP



i ] .(l)ﬂ
n e I n n G r0WI n ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE




i ] (l)fl-
n e g I n n G r0WI n g ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE




Region Growing : Limitations

ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

e Large Variety of Foreground Pixels
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e Pros
e Mulitple Criteria

e Cons

e Needs seeds
e Foreground pixels with large range
e Slow
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+ Algorithm Rules

Confront Pixels to the Rules
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e Pros
e Complexe classification

e Cons

e Needs «Good» Annotations
e Robust Imaging Condition
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Segmentation: Thresholding

® Goal: Be able to use threshold based image

segmentation 5 o | ([
EXGFC 1S Ee. s
. Open Gel.tif s | =
2. Go to the Adjust Brightness/Contrast menu first angjnmess' L
Set ‘minimum’ and ‘maximum’ to the same value and move Il
‘brightness’ and look at the change. Any pixel above the Contrast

vertical bar is white, any pixel below is black.
3. Now use File=2Revert and do Image 22Adjust =>Threshold

Red: White pixels

Play with the settings and the auto threshold methods

the differences

All methods explained at:
http://pacific.mpi-cbqg.de/wiki/index.php/Auto Threshold

0 Threshold

‘ Alta | Apply | Feset | =et |

Image Analysis for Life Science 2017 -- Week 4




Trainable Weka Segmentation v3.2.28 (400%) = O X

c:1/3-#157+edu24hOniv#2: 2125
Training

I I
Macnlne learnln S
\ -

-
[ =~

212 55 512x512)- 8-bit- 256K

Create new dass

Settings

>

F WEKA
The Gnsersity
of Wakn

Labels

Add to dass 1

2= 3 3 SR = 7= 1
; Trainable Weka Segmentation v3.2.28 = ] %
1¢1/3-#157+edu24hOniv#2. 212 .55x212 55 512x512) 8-bit 256
Trainable Weka Segmentation v3.2.28 Training
c:1/3-#157+edu24hOniv#2: 212 55x212 55 512x512) 8-bit: 256 : S —
Training 2 Lo :IassZ ........
Train classifier Toggl overlay
_Toggle overlay | Create resuit
Create result Get probability
Labels
Get probabilit Plot result
ol y y Add to dass 1
L
Plot result Options — 7= =
trace Z=1
ﬁ R -
Options Apply dassifier trace 2 (Z=1
trace 3 (Z=1
Apply dassifier Load dlassifier race 4 (Z=1 v
Add to class 2
Load classifier Save classifier
Save dassifier Load data
Load data Save data L
Save data Create new dass
v
Create new dass Settings o]
Settings ".“W EKA
>  — K
FWEKA
of Wakan

Trainable Weka Segmentation v3.2.28 (300%)

c1/3-#157+edu24hOnlv#2: 212.55x212.55 512x512) 8-bit 256K
Training

Train classifier

Toggle overlay

Create result

Get probability

Plat rec it
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DESCRIBE WORKFLOW from image to objects
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