Protocol to analyze Lemanacae area with ilastik software. Futherinformation can be founfd on the official page of
the ilastik software: https://www.ilastik.org/documentation/objects/objects

1)
2)
3)
4)

Transform images from Jpeg or other formats to TIFF

Open ilastik

Select : pixel classification + object classification

Input data (select the picture with the highest number of fronds)

C:/Users/leone/Desktop/llastik/ILASTIK

Project1.ilp - Pixel Classification

Project Settings Help

v
IR RawData  Atlas  Summary
Nickname Location Internal Path Axes Shape Data Range A
1 15.1.0168 Relative Link: 1.5... [None] yxc (4000, 6000, 3)
Use the "Raw Data" tab to load your & Add New v N
intensity image(s).
{all2][v]

Use the (optional) "Atlas" tab if you
want to map your objects to colors in
an Atlas image.

| > 2. Feature Selection
[ ¥ 3. Training
XA A—

|'> 6. Object Glassification
| > 7. Object Information Export
| > 8. Batch Processing

> 9. Blockwise Object Classification

]
Active Requests: 0 Cached Data: 68.7 MB | ... |

5) Feature selection: select ax to ay (note that the higher the number of selected features, the heavier the

computational calculation will be in the following steps)
[l ilastik - C:/Users/leone/Desktop/llastik/tif/MyProject.lp - Pixel Classification + Object Classification - ]

Project Settings View Help

> 1. Input Data | EEE

[v 2 Feature Selection |
(Selected 37 features)

Select Features...

Sigma

Features:

Raw Data (display only) A
Gaussian Smoothing (6=0.3) ir
Gaussian Smoothing (=0.3) ir
Gaussian Smoothing (0=0.3) ir
Gaussian Smoothing (=0.7) ir
Gaussian Smoothing (0=0.7) ir
Gaussian Smoothing (6=0.7) ir
Gaussian Smoothing (0=1.0) i |,

< >

*» Color/Intensity
> Edge

> Texture

[ crosshairs

Adtive Requests: 48 Cached Data: 68.7 MB [... | .



6) Training, rename labels by double clicking.

Project1.lp - Pixel Classit

Project Settings View Advanced Help
> 1. Input Data EEE N _p— ’\' i T 107 ool )]
> 2. Feature Selection | J =

V3. Training

Label 1

B ebel2

4 Add Label
xZlle Size: i
|Suggest Features | > Live Update

[> 4 Thresholang |
[> 5. Object Feature Sclection |
[ 6. Object Classification |
[> 7. object Information Export |
[>8 Batchprocessng |
['> 9. Blodkwise Object Classification |

Group Visibility:

Probability [ Segmentation

@ Segmentation (Label 2)%=
N

@ Prediction for Label 1 @
o

@ Prediction for Label 2 @
[ ee——

& 0] crosshars
Active Requests: 0 Cached Data: 68.7 MB |...| .

7) Suggest features

8) Feature selection (choose the most appropriate to the selected once)
9) Run feature selection

10) Select feature set

11) Apply Thresholding (standard)

oject1.ilp - Pixel Classif

Project Settings View Help

[> 1. 1nput Data . ‘ | 100 % J[a][2][7]

[[> 2. Feature Selection

| 3. Training X
[+ 4. Thresholding | ¢ 4 -
Method: Simple -/
Input: [Fo -]
Smooth: 1,0 10 =
Threshold:
SizeFilter Min:10 % Max{1000000 %]

Apply
If you already have something computed,
changing the settings here will cause
recomputation and might take a while.
[_] Show intermediate results

|3 5. Object Feature Selection

|'> 6. Object Classification

| > 7. object Information Export
> 8. Batch Processing

|'> 9. Blockwise Object Classification

@ Final output 0=100.0%

@ Input Channel 0 ==

< Input Channel 1 @

© Ral

I S e R 15 Cote D 640 .




12) Object feature selection:
- Select feature: Size in pixle

Project Settings View Help

|'> 1. 1nput Data s munq'\@@[ﬂ

[ > 2. Feature Selection

[> 3. Training
|'> 4. Thresholding
| 5. Object Feature Selection

Select the object features which

you plan to use later in the workflow.
Note, that it's computationally cheap

to compute many features at once,
50 we recommend to select many
features at this step and do an
additional subset selection step.

in the next applet.

Select Features
2 features computed, 2 channels in total

|'> 6. Object Crassification |
| > 7. object Information Export |
\
]

| > 8. Batch Processing
|'> 9. Blodkwise Object Classification

80% Adive Requests: 1677 Cached Data: 68.7 MB |... |
ne/Desktop/llastik/ILAST! Pixel Classification + Object Classification m] -

Settings \

[> 1. input Data

Help

[[> 2. Feature Selection

| > 3. Training
[> 4. Thresholding
| 5. Object Feature Selection Feature

T > [m) Standard Object Features
res

you plan to use later in the workflow. > ] 2D Convex Hull Features

Note, that it's computationally cheap > [[] 2D Skeleton Features

to compute many features at once,

50 we recommend to select many

features at this step and do an

additional subset selection step

in the next applet.

Select Features
2 features computed, 2 channels in total

|'> 6. Object Classification

| > 7. Object Information Export

> 8. Batch Processing
|2 9. Blockwise Object Classification

= Object cntrs 0=100.0%
- Identities CEHD

Object y Neighborhood size in pixels: X (30 %] Y 30 %]
@ Binary Image 0=100.0% None [ ] l Cancel ‘

@ Raw data a=100.0%
0

+® )| ESEFTTRAETYTN (] Crosshairs

Active Requests: 2301 Cached Data: 68.7 MB | ...|




13) Object classification: add lable to the white selection

Project Settings Help
[> 1. 1nput Data

[> 2. Feature Selection

| > 3. Training

|'> 4. Thresholding

"> 5. Object Feature Selection

|v 6. Object Classification
2 features selected, ~
'some may have multiple channels
Label Classes:

B e ® ~
B kbt @ o
4 Add Label
[ Live Update
r[)e
Label-Assist
Label-Assist Table

| > 7. Object Information Export
> 8. Batch Processing
['> 9. Blodkwise Object Classification

= Ambiguous objects 0=100.0% A
@ Object Identities LD
= Uncertainty 0=1000%
=S B 0=100.0%
Input C
v |
Y [®)| ESETTYERERTION [ Crosshairs

B Adtive Requests: 1211 Cached Data: 328.9 MB [oi .

14) Object information export
- Source: object probabilities
- Choose export image setting: format .tif
- Configure table export: Format .csv

[l ilastik - C:/Users/leone/Desktop/lastik/ILASTIK /Project1.ilp - Pixel Classification + Object Classification - O X
Project Settings Help
> 1. Input Data | Dataset Export Location Action
D 2 P 1510168 C/Users/leone/Desktop/llast...
% 3. Training | ,
> 4. Thresholding |
Scaia — | Source Image Description
HEHEHRTE on Shape: (4000, 6000, 3) Axis Order: yxc Data Type: uint8
2 6. Object Classification | Cutout Subregion
¥ 7. Object Information Export |
tart, st
Export Settings m?ge,' start,  stop)
Source: |Object Predictions - e Man -
[ Choose Export Image Settings.. | x Al -
[ Configure Feature Table Export | y Al -
Adtions -
& — —W Transformations
A4JZ \—]“ E? [] Convert to Data Type: unsigned 8-bit -
[ Renormalize [min,max] from: -- -
[ Transpose to Axis Order: ||
Output Image Description
S TeYebroceig ‘ Shape: (4000, 6000, 1) Axis Order: yxc Data Type: uint8
% 9. Blockwise Object ‘ Output File Info .
Format: 2|
@ Prediction - Preview a=100.0%
File: [{dataset_dir}/{nickname}_{result_type}.tif ] \ Selet...
— e 0=100.0%
@ ® [] crosshairs E |
B = Active Requests: 869 Cached Data: 2772.9MB |...| .




[> 1. 1nput Data Dataset Export Location Action
[[> 2. Feature Selectio 15.1.0168 C:/Users/leone/Desktop/llast... | Export
[ > 3. Training

|'> 4. Thresholding

|'> 5. Object Feature Selection

| "> 6. Object Classification W Export Object Information
| % 7. Object Information Export =
Export Settings
source: [ETTERORE - Choose File | |{dataset_dir}/{nickname}.csv

Format CSV (.csv)

Choose Export Image Settings...
Configure Feature Table Export

Actions

Export All *. Delete All

| "> 8. Batch Processing

[Features
"> 9. Blockwise Object Classification -
[ settings
= Prediction - Preview 0=100.0%
! ,
ol R o 0=100.0%
! )
@ ® [[] crosshairs

I Active Requests: 886 Cached Data: 2772.9 MB

15) Batch processing
16) Process all files
17) Output

Gestisci
Strumenti immagini

! Lr% s Nuovo elemento ~ B Apri - B Seleziona tutto
- |
P

B Accesso fadilitato - B Modific Deseleziona tutto
jungiad  Cop ~ Sposta C Elimina Rinomina Proprieta o R
o rapido a colleg ° inv i~ - cartella - P Cronologia nverti selezione

Organ
- v 1 K > QuestoPC > Desktop > llastik > 1.1

K Review * | L
K1 ! X
| R

l Screenshots 1.1.1.0JPG 1.1.1.04f 1.1.1.0_Object 1.1.1.0_Object 1.1.1.0_table.csv 1.1.1.24)PG 1.1.1.24.1if 1.1.1.24_Object 1.1.1.24_Object 1.1.1.24_table.csv
B Predictionsdiff  Probabilities.if Predictions.tiff  Probabilities.tif
i

B Creative Cloud File

o«

Dropbox

OneDrive
1.1.1.48JPG 1.1.1.48.4if 1.1.1.48_Object 1.1.1.48_Object 1.1.1.48_table.csv 1.1.1.72JPG 1.1.1.72.4f 1.1.1.72_Object 1.1.1.72_Object 1.1.1.72_table.csv
2 Questo PC Predictions.tiff Probabilities.tif Predictions tiff Probabilities.tif

% Desktop -
B Documenti { o

e | | X

/ \

Download (@

B Immagini

Musica ikl 1.1.1.96.tif 1.1.1.96_Object 8 6_Obj 1.1.1.96_table.csv 1.1.1.144JPG 1.1.1.144.tif 1.1.1.144_Object ~ 1.1.1.144_Object  1.1.1.144_table.cs
[ Oggetti 3D Predictions.tiff Probabilities.tif Predictions.tiff Probabilities.tif v
g El

2 Windows (C)
< Data (

3
' Rete 1.1.1.168.PG 1.1.1.168.4if 1.1.1.168 table.cs

Predictions.tiff Probabilities.tif v

35 elementi |




