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This is a part of the user manual for the IAP (Integrated Analysis Platform). This documentation
describes especially the workflow for loading phenotypic image data, which was acquired with a
manual scanner system or a digital camera. In the second part, the setup for the image analysis of
root data will be shown in detail. Finally the result export function will be explained shortly.

For this analysis an external Add-On is required. An Explanation is provided on our website in the
section Add-ons http://iap.ipk-gatersleben.de/#addons.

(To use this manual it is recommend to have already downloaded IAP. If not done so far, please visit
our website http://iap.ipk-gatersleben.de to get any information about setup and installation of the
software. Also many example workflows and example datasets are available.)

Load image data and create IAP experiment

The first part will be describing how to load any phenotypic image data (commonly: the image files
saved in a folder on your computer, this images could be acquired with a digital camera or scanner
and need no special preparation) and how to create an IAP experiment for image analysis. In this
example manual scanned root images will be analysed.

1. Start IAP (for more details take a look in the User documentation http://iap.ipk-
gatersleben.de/documentation.pdf)and c | i oriCredtdDoaatda s et O .
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Welcome to IAP - the Integrated Analysis Platform! vi.1.0

The Integrated Analysis Platform IAP is a systems biology cloud storage, analysis and visualization system. It is focused on high-throughput plant phenotyping and
developed by the IPK research group 'image analysis'.

You find information on how to use this software and additional reference information by clicking the command button 'About'.
Use the first row of buttons to go back to any previously selected command or to return to this 'Start'-screen.

Figure 1 - Start Window of the IAP. (first row bookmarks and actual navigation, second row action
buttons)
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2. Create dataset from image data.
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In our example we will load some locally saved image data from the hard drive. Therefore you click the

first button i Cr e lAR Bataset from Fileso and navigate to
images. Finally mark all images you want to load and click open.
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Welcome to IAP - the Integrated Analysis Platform! vi.o

The Integrated Analysis Platform IAP is a systems biology cloud storage, analysis and visualization system. It is focused on high-throughput plant phenotyping and
developed by the IPK research group 'image analysis'

You find information on how to use this software and additional reference information by clicking the command button 'About’.
Use the first row of buttons to go back to any previously selected command or to return fo this 'Start'-screen.
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Figure 2 - Overview window about the different creating/loading methods. Click the first to create an IAP

dataset.
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Figure 371 Dialog to choose target image files.
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3. Adding some additional Information.

Na

Now you can add some additional information about the experiment. Common information is the
experiment name and coordinators name (no need for other information, it is recommend to do this

later if needed).

Add Annotation for 12 Files
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Experiment src
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Figure 41 Annotation window for image data.
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4. Copy and save IAP dataset to hard drive.

Save the experimento n  t
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dr i v e Hutyon askhiowenknithe gextintage.

B2 14P - The Integrated Analysis Platform | |
om o =
. . .
Start Load Dataset Load Files
] [ . | =
View/ExportData  PDF Report Tools Add to Clipboard ~ Put data in Experiments' b~ Move to Trash
= Experiment root_analysis
Name Title root_analysis
D nul
Impart by pape
Origin pape@BA-D8:root_analysis
Database nul
Coordinator/Creator | pape
Access Group
Experiment-Type [ Analysis Results =
Start-Time 21.10.2013
End-Time 21.10.2013
Sequence/Stress
Remark
Outliers
Annotation e additonal mets data information defined)
Connected Files 12 (139 MB)
Numeric Values 12
History -
Analysis Settings {not assigned)
To save on local file system choose the following option as shown below.
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To Storage 2 Copy to to Copy to Corn_JPG

Copy to Corn_PNG

Cllpy dataset to a user-selected target folder

To Local File SystEmI To Remote Storage Location

= Experiment root_analysis

MName;Title root_analysis
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Import by pape
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Database nuil

Coordinator/Creator  |pape

Access Group

Experiment-Type Analysis Results
Start-Time 21.10.2013
End-Time 21102013
Sequence/Stress

Remark
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Annatation (no additional meta data information defined)
Connectzd Files 12 (139 MB)
Numeric Values 12

History -

Analysis Settings (not assigned)
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Now choose your desired target directory and voila the IAP experiment will be saved. This may be
taking some time depending on the number of images, image quality and your system speed.
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Load and analyse an IAP i r o @tperiment

In the next part it will be shown how to load and analyse an experiment with the IAP software. Several
steps are recommended, these are pipeline assigning, checking the pipeline performance (plus
possibly parameter adaption), analysing of the whole experiment and finally result data browsing and
export for further analysis.

1. Load IAP experiment.
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For loading an | AP e x p e priCma&aeaDa tcal sinetthen faogdalAPDataset(s)i L o a d
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Welcome to IAP - the Integrated Analysis Platform! vi 1o

The Integrated Analysis Platform AP s 2 systems biology cloud storage, analysis and visualization system. It s focused on high-throughput piant phenotyping and developed by the IPK research group ‘image
analysis'

You find information on now 10 use this soMware and acditional reference information by cicking the command button "About'
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Figure 57 Againthewindowf or | oadi ng dat a lAP Daaset(s)lfront Fle Systemadd i nst ead

o f Créate IAP Dataset fromFi | es 0.

€ a rchbose the directorywherey ou saved the experiment before

4| Sebect Target Falder |
Suchen jn: noot_analysis - e M-

. root_analysis_LAP_experimnernit]

- |
E Ordnername: | spe \Deckiopiroot_analysis'reat_analysis_TAP_sxperiment Select Target Folder

Dafeityp: Images = [ Abbrechen

N

€ navigate to the experiment overview screenbyc | i cki ng on

k7] . =

1
Roots (Scanned) (1) john doe (1) root_analysis

updsted 24 s=c ago

and

é



Leibniz Institute of Plant Genetics and Crop Plant Research (IPK)

IPK

GATERSLEBEN

/2

Now you t he

are on fiviedowoe.r | Hheernd @rverwvhewoptions to a
metadata and information. After modifying,j ust <c¢l i ck fiSave Optionsodo and your
the experiment.
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Database nuil
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Experiment-Type Roots (Scanned) -
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Sequence/Stress
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—
SO v Field forMetadata
Figure6i AiExper i ment overview screeno, on are the navigati
buttons and below the fAexperiment information (metadata) Fi
2. Assign analysis template
For assigning an analysis template to y ou r experi ment, navigate to fAAnal
Templ at eo. Now choose the fAUse ScannedatRlesighed forAnal ysi
root analysis.
[l i — e al
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Start Load Dataset L“T[T*i“fj‘i’u S [Unknown Experimenttype] (1) john doe (1) = E"E‘YS‘S:: Analysis Select Analysis Template

:: - ; TAP_experiment_side
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Use Detached Leafs Anlysis  Use Dynamic Maize Pipeline [14.10.13 16:11]

-

Use Arabidopsis Analysis  Use Barley Analysis Use Maize Analysis

Use Scanned Roots Analysis,

Use Tabacco Flower Analysis

Now you have assigned a template for the image processing. A template includes an image
processing pipeline which consists of several image processing blocks. Each block fulfils a special
image processing task.

Load Images (without reference)

Crop Sides

Copy Image Set to Mask Set

Auto-tuning VIS-Segmentation (k-Means)
Morphological Operations

Remove Small Noise Objects

Root Skeletonization

Run Post-Processors

Move Mask Set

©o NGk~ wWNPE

You can get detailed information about each block in our main documentation (see documentation
http://iap.ipk-gatersleben.de/documentation.pdf). Special block in the root analysis pipeline is
iBl Root s Sk this eatcudates all oot traits like area, number of endpoints, and branches etc.
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The algorithm calculates an image where the foreground (root) is shrinking to a one pixel width line,
the so called skeleton. This is the base for further calculations.

Nowgo back to the fAewnewOnrihe nektpages the inage amalysis and pipeline
testing will be described elementarily.

3. Image Browsing and test pipeline settings.

For checking the pipeline,navi gate to AView/ Export Datad and choose
for this single image by clicking right ontheimage.Choose t he fAScanned Roets Anal
appearing window (see figure 8).
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Figure 71 Image browsing, on left side navigation tree, right side contained images.

Show Image

Show Annotation

Show Complete Snapshot Set L
Scanned Roots Analysis (Image+Reference)

Scanned Roots Analysis (Reference+Old Reference)
Analysis Templates L

Figure 817 menu for image analysis tasks (opened by right clicking on the image).

After calculation the result window appears. It is recommended to check each pipeline-step for any
errors in the image processing.
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Analysis Block Namd

Change Settingd

Figure 97 Result-window, navigation through the image analysis steps by moving the scroll bar.

4. Modifying settings if needed.

In some cases it is necessary to change some analysis settings, most commonly are the background/
foreground definition for the segmentation step. This example will used here as a short introduction in
the pipeline modification options.

By clicking on t he AiChange Analysis Settingso but't
AExport/ Modify settingso i n tabgebelowaypurcanwpen theosettingss s h o wn
window.

\E/ o he=

Roots Pillen (MLU

M Analysis

Here choose top- or side settings (depends on your image data, default is top). The opening window
includes all block settings. To change the background/foreground navigate to the segmentation
options,int hi s c¢ a-tum@ng Kig3egneentation (k-Means) 0.

Change analysis settings (experiment root_analysis) |£|Eld_hj

Maodify settings Top Settings

| S—

= = ¢ =

= =i A ==

Auto-tuning VIS ftion (K-Means) Load Images (without reference) Crop Sides Add Border Around Image Copy Image Set to Mask Set
g g g Feg =~

Morphalogical Operations Remove small noise objects Root Skeletonization Run Post-Processors Move Mazk Set to Image Set

Here define the colors for background and foreground, in this case dark slate blue and dark khaki were
chosen (Acepted are the color name, RGB-, HSV- or L*a*b*-values). The k-Means algorithmen assign
a pixel to a color class based on the euclidian distance.
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1 Change analysis settings (experiment root_analysis) =NECE X
I = pas=y
we - » o
G 2
Modify settings Top Settings Auto-tuning VIS-Segmentation (K-Means)

: % \ % \ fpAn

$% S0% Vi P Y e

- Seed Color 1 Seed Color 2 Defaults

Foreground 1 % dark slate blue (#304433) Foreground 2 dark khaki (#b13272) Enabled (delayed)

N

K-Means Optimization Loop

Figure 107 Window for changing settings of the analysis b | o ¢ k -fuAingtVts-Segmentation (k-
Means)dbf fAForegroundo i,sll sedmemtkbeldngihgto thia comoclassrwill be
processed as foreground (in this example as root). Result traits are only processed for the foreground
classes.

(To get further information about pipeline tuning and customization, please use our complete user-
documentation which is published on our website. http://iap.ipk-gatersleben.de/documentation.pdf )

5. Start analysis for whole dataset.

. ' After checking the pipeline the analysis of the whole dataset can be started. Go back to
A=, AAnal ysiso and c¢click on AProcess Root Ammal ysi so

: of the calculation depends on the processed dataset (humber/size/dimension of images)
Analvsis  and on your computation system.

St During analysis the analysis button shows the progress. After a while the

: last line shows the amount of time, that is left to complete the analysis

e R el and the amount of time the analysis will overall take. Finally, the date

e e iag and time of the estimated finish time is shown. After the analysis is

in 11.6 MB, 70 KB/s, out 87 KB, 0.5 KB/s (127.1MB, 401KE) . . .
13m 515 of 27m 43 remain (23, 10. 13 11:50) completed, the result is saved to the file system location.
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View/Export result data

1. The analysis result data set is automatically loaded after completion of the analysis.

Figure 117 Appearing overview window after calculation.

2. Click fAView/ Export Dthetanalysisrasutsobertonees e t hr ough

Figure 127 Browsing of the result data (navigating through the tree on the left, result images and numeric
results can be chosen; on the right the result images will be displayed).
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