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Abbreviations

Amp amplitude of fluorescence a

ASCII American Standard Code for Information Interchange
Ch. channel

Chi? error of model curve

Cl high upper boundary of the confidence interval
Cllow lower boundary of the confidence interval
Ctrl control

Ccv coefficient of variation

Desc. descriptive

diff. difference

ETDRS early treatment diabetic retinopathy study
FLIM fluorescence lifetime imaging microscopy
FLIMX fluorescence lifetime imaging explorer
FLIO fluorescence lifetime imaging ophthalmology
FuncEvals function evaluations

GUI graphical user interface

h hour

horiz horizontal

Init. initialization

IRF instrument response function

Kurt kurtosis

log10 logarithm to the base of 10

MHz megahertz

min minute

Misc miscellaneous

MSB MSimplexBnd (optimization algorithm)
Norm. normalized

ns nano second

ps pico second

Q equivalent of area under curve

Quant. quantization

RAUC relative area under curve

RAUCIS relative area under curve including scatter contribution
RGB red green blue

ROI region of interest

SD standard deviation

SDT Becker&Hickl data file format

sec second

Skew skewness

Stats statistics

t time

TAC time to amplitude conversion

Tau fluorescence lifetime t

tci time shift of fluorescence

tol. tolerance

Var variance

vert vertical



Full-featured Documentation generator

Introduction

Create HTML Help, DOC, PDF and print manuals from 1
single source

About FLIMX

FLIMX (Fluorescence Lifetime Imaging eXplorer) is a MATLAB Software Package to Determine
and Analyze the Fluorescence Lifetime in Time-Resolved Fluorescence Data available at
www.flimx.de.

Full-featured multi-format Help generator

Open FLIMX

To open FLIMX follow the instructions below:

1. Start MATLAB

2. Go to the FLIMX folder

3. Do NOT add the FLIMX folder to your MATLAB path, this will be done automatically
4. Type "FLIMXLauncher" in the command window and press "Enter"

Full-featured EBook editor

How to Cite

Data analysis was performed with FLIMX (Klemm et al. 2015), which is documented and freely available for
download online under the open source BSD-license (http://www.flimx.de).

Please cite the following reference in your publications if you have used our software for your data analyses:
Klemm M, Schweitzer D, Peters S, Sauer L, Hammer M, Haueisen J (2015) FLIMX A Software Package to
Determine and Analyze the Fluorescence Lifetime in Time-Resolved Fluorescence Data from the Human
Eye. PLoS ONE 10(7): e0131640. doi:10.1371/journal.pone.0131640
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What is a Help Authoring tool?

Study Manager

The Study Manager helps to organize and maintain the personal information of the study
participants. When opening the Study Manager a window appears with seven sections.

1 - The Menu Bar

2 - The Study Management

3 - The Subject Info Column Management

4 - The Subject Management

5 - The Subjects

6 - The Subject Information and

7 - Status Bar

| FLIMX Study Manager = =

File Study Subject Subject Information Import Measurement Import Fit Result

¥

Subject Info Column Management

e | oome | <|[<) oo

M Edit

5 Subject Meas. Chs|Result Chs| AlbUringKreamgg| CondAge | Alkohol |  Alter | AlterskatlD | AlterskatS |Antihyperte.| Antilipamika | Areds | Au L6
1 1,2 1,2 ~ 1 10 [} 2| 37 3 5 0 0 o
2 D017 1,2 1,2 2 66 1 &3 6 10 1 1 2
3 |ooe 1,2 1,2 3 13 1 66 6 11 1 0 0
4 |pos 1,2 1,2 4 7 O 3 39 3 g 0 0 0
5 |pozo 1,2 1,2 5 15 O 1 13 3 4 0 0 0
(] D021 1,2 1,2 ] 13 2 65 6 1 1 0 o
7 [poz2 1,2 1,2 7 3 1 56 5 9 1 0 0
2 D023 1,2 1,2 8 0 (]} NaN 7 3 5 0 0 NaN
9 D024 1,2 1,2 9 o D NaN 37 3 5 0 0 NaN
10 |pozs 1,2 1,2 10 8 a 68 B 11 1 1 0
11 [poze 1,2 1,2 11 23 1 65 6 11 1 1 0
12 |poz7 1,2 1,2 12 10 3 56 5 9 1 0 10
13 |pozs 1,2 1,2 13 12 1 47 4 7 1 0 0
14 |poza 1,2 2 14 0 O 2 a7 2 3 (] 0 0
15 |po3o 1,2 1,2 15 1082 1 75 7 13 1 0 0
16 |Do31 1,2 1,2 16 1588 2 88 3 11 i 1 0
17 |poaz 1,2 1,2 17 0 O NaN 20 2| 2 0 0 o
18 |po33 L2 1,2 12 6 2 54 5 e 1 1 0
19 |D034 1,2 1,2 19 18 O 3 a3 3 4 1 0 0
20 |[Do3s e 1,2 20 0 (] 1 &1l 3 4 0 0 0
21 |oo3e 1,2 1,2 21 15 2| 73 7 12 1 1 10
22 |[po37 1,2 1,2 2 HaN 1 68 6 11 1 0 10
23 [Do38 1,2 1,2 3 11 O 1 25 z 3 0 0 0
24 |po3s 1,2 1,2 24 12 1 56 5 9 1 1 1
25 |[Do40 1,2 1,2 25 53 NaN 68 6 11 1 1 0
26 (D041 1,2 1,2 26 53 NaN 83 (3 11 1 1 0
27 |po#3 1,2 1,2 27 14 1 55 5 ) NaN 0 0
28 |[Doa4 1,2 1,2 v < >
71 [ [ | [ ok |

To learn how to open Study Manager, see below.
Open Study Manager

To open FLIMX Study Manager from FLIMXFit or FLIMXVis,

Open menu item Study Manager and select Open Study Manager
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As of now, we will use the short command Menu Item > Submenu Item to refer to selecting a
menu choice. For the instruction above, the corresponding short command is Study Manager >
Open Study Manager.

4 FLIMXFit: test1 - Channel 1

File ROl Export Tools Settings  Approximation  Batch Job Manager | Study Manager | FLIMXVis  Info

z Study: |Default v View: Open Study Manager Subject: |t | test! v 1| Channel:|1 ~
10 i) T T T
Fis
[ 1% IRF
Ak
| Y
[y
n
-
0
N
1n2 ' ESCN

The FLIMX Study Manager shown above will pop up.

Go back to top

Free PDF documentation generator

Menu Bar

The Menu Bar is divided into six main functions.

File Study Subject Subjectbnformation  Impest Measurernent  Import Fit Result =

File, Study, Subject, Subject Information, Import Measurement, Import Fit Result

Docking

* With clicking on the docking arrow the Study Manager is docked to the command window of
MATLAB.

Back to Study Manager

What is a Help Authoring tool?

File

File
A click on File opens a window with five options: Import Studies, Export Studies, Import Subject
Info from Excel File, Export Subject Info to Excel File and Exit.

i Study  Subject  Subject Infonma

Import Studies |
Expoet Studies |
Impert Subject Ifo From Bncel File |
Export Subject Infio to Eacel File
Exit;

Import Studies loads whole studies in form of a MATLAB file with a certain structure. This


http://www.helpndoc.com
http://www.helpauthoringsoftware.com

helps to share studies between different users of this software. With importing a study the
study participants and their information is loaded. With clicking on Import Studies another
window opens. It serves to browse through the computer. The selected file needs to be
confirmed by clicking on the "Open" button. If the file is different to the MATLAB file an error
report occurs.

Export Studies saves studies as a MATLAB file in a selected folder of the computer. The export
concludes the study participants and their information. With clicking on Export Studies a
window opens.

) Export Studies.. -

Select Studies.

FLIM W=l Esupeart File

Controts -
D fauslt

Db Pabensts
Tasld

| Expari | Cancel

The two boxes in the window show studies which can be exported (left box) and the studies
which are currently selected to be exported (right box). The buttons with the double arrow
underneath the boxes move all the studies into the other box. The buttons with the single arrow
move only the selected file or study. Cancel aborts the exporting. With clicking on export a
window opens to select the destination folder and the file name for the export. The "Save"
button is the confirmation of the process. The file is saved as *.mat-type

Import Subject Info from Excel File allows the user to import subject information to the current
study from an excel file. Only the content of a sheet called "subject-info" is used! The subject
names must be in the first column! If the current study already contains subject information,
there are three options: (1) update the existing information and add new information, (2) delete
all existing information and load the new information or (3) abort the process.

Export Subject Info to Excel File saves all the subject information in an excel file on the
computer. With clicking on this function a window opens. It serves to browse through the
computer. A file name has to be entered. The "Save" button is the confirmation of the process.
The file is saved as *.xls-type.

Exit closes the Study Manager. If any unsaved changes are recognized the user is asked if
changes to studies should be saved before quitting. If changes are not saved, all changes since
the last saving of the study are discarded.

Easily create PDF Help documents
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Import Measurement Data

Import Measurements

Measurements can only be possible in Becker&Hickl format (*.sdt) or as single decay (ASCII)
files (*.txt, *.dat, *.asc). When clicking on this menu item a window opens with two options:
selected Subject(s), multiple Subjects (Folder)

Impart Meagurament { npant Fil
| selected Subjectis) |
muhiple Subjects (Falder) !

selected Subject(s): With clicking on this option the measurements for one or more selected
subject can be imported. Therefore a window opens to browse your computer.

multiple Subjects (Folder) follows the same principle as selected Subject(s). The selected
folder provides measurements for all the study participants.

Tutorial

Within this section, you will learn to import measurement data for

e Single subject or
e Multiple subjects.

Import data for a single subject

Open FLIMX Study Manager and select a study. To add measurement data for a single subject,
select this subject. To add multiple measurements for large studies, see below. Then,

Open menu item Import Measurement > Selected Subject(s)

& FLIMX Study Manager o =

Import Measurement | Import Fit Result

selected Subject(s)
multiple Subjects (Folder) &

File Study Subject Subject Information

m Tutorial_Study

Subject Info Column Management

New Delete =< | < | column 1 v || P Edit

Tutorialsubject_1 Duplicate Change file info Copy ROl coordinates to study Delete subject(s) results
Subjects Subject i
Subject Meas. Chs‘ Result Chs‘ column 1 |
[l Tutorialsubject_1 none none 1
| 2 |Tutorialsubject_2 none none 2z

The following window will pop up, allowing you to browse your files. Select your measurement
data and use Open to load the file or Cancel to close without importing data.

FLIMX uses *.sdt data format for measurement data.

9/181



FLIMX User Guide

Y Select Folder to import measurement data
T L « Local Disk (C) » FLIMX » v Search FLIMX
Organize = Mew folder

s
‘.i'.l{ Favarite b

B Deskt | Measurement Data
j Down
"5l Recer

= -

o
>* ' H

Type

File folder

M This PC
i Deskt ¥ <€

Folder: | |

Select Folder Cancel

The Import File SDT Wizard GUI (graphical user interface) will open as seen below.

Y Import SDT File Wizard = B

File
“C:\Measu rement.sdt

~Study

(®) Existing | Tutorial_Study =~
O News

~Subject

(®) Existing |Tutorialsubject_ 1 ¥

) New 200

| | Browse... | Ch1 &
2944

250

150
TAC range (ns) 12 5084

No. of time channels

Position

Current

point

Scaling (pm/Pixel) 34.375

~Region of Interest (ROl ————— 100
() Whole dataset

O auto

@ custom

x 67 |178 | y| 87 | 197 |

width height A
Total photens 2433 million

Axerage photons/pixel | 1658 23

15
50 100 150 200 250

Import File SDT Wizard is separated into the following sections:

e Study
e Subject
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Info
ROI (region of interest)

See below for more information.

Study and Subject
The study name (here: Tutorial_Study) and subject name (here: Tutorialsubject_1) are displayed
on the top left.

Select study (subject): Click on the arrow next to your current study (subject). A list
showing all of your studies (subjects) will be shown. Click on a study (subject) to select it.
New study (subject): To assign the imported measurement to a new study (subject), click
on the New button and type a name in the field.

Info

Date, Aquisition Time, Comment, Number of Time Channels: If your measurement data
contains further information, this information will be shown.

Photons: On default, the total and average number of photons for the whole picture are
shown in the info subsection. The average number indicates the average amount of photons
per pixel.

TAC range: TAC (time to amplitude conversion) range in ns represents the reciprocal of the
stimulus laser repetition rate. The 12.5 ns seen in the window below correspond to a
stimulus laser repetition rate of ~80 MHz.

Position: Specify position of the eye by choosing OD (right eye) or OS (left eye).
Resolution/Scaling: It describes the relationship between um and pixel. In the picture
below, one pixel consists of 34x34 um?. This parameter may be manually acquired from your
measurement device.

Time channel: Select the correct channel in the upper left corner of the File Import Wizard
window

Options for position, resolution and channel are indicated by arrows in the picture below.
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- Import SDT File Wizard - - I
File
“C:\Hea&urement.sdt | | Browse... | Chi w
iy 250 5
® g
() New
—— Channel
() New =
~Info
Date [ 1]
Aqustontme
Comment [ | o
TAC range (ns) 12 5084

No. of time channels

Position o= I ' o : :
Scaling (umiPixel) S « Position and resolution
: " L Ll y

—Region of Interest (ROl ——————— 100
() Whole dataset

) auto

(®) custom

x[ 67 [178|  y[67 [197 |
width height 50
Total photons

Average photons/pixel | 155823

e

50 100 150 200 250

ROI

ROI options are indicated by a red frame in the picture below. Use this option to compute the
total and average number of photons within a region of interest (ROI). The width and height of
the ROl in pixel is shown at the bottom.

For manual selection,

Select custom in the ROl section. Type in the x and y coordinates in the lower part of the
window or create a ROl by moving your cursor over the image and selecting a rectangle.

For automatic selection,
Select auto in the ROl section

The automatic ROl selection ensures that only pixels which do contain information will be
selected. In the picture seen below, automatic ROl selection will exclude the black frame which
can be seen on the left and lower edge.

After choosing a ROI, select OK to close the Import Wizard.
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[ Import SDT File Wizard = B

File
“C:Uﬁa&ur&m&nt.sﬂt | | Browse... | Ch1 w
- Study 2944

(®) Existing | Tutorial_Study =~ ¥

Oﬂew

250

- Subject

(® Existing |Tutorialsubject 1 ¥

O New 200
~Info

oute E—

T —
coment [ | o

TAC range (ns) 12.5084

Current
No. of time channels
Position 03 v
Scaling (pm/Pixel) 34.375
#“Region of Interest (RO 00

() Whole dataset

() auto

(®) custom

x 67 178 | y| 67 197 ]

width height 50
Total photons 24.33 million

Average photons/pixel | 155823

. J

15

50 100 150 200 250

Import

After finishing import, the measurement data will be listed in your study manager as indicated
by the arrow in the picture below.
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FLIMX Study Manager - O

£

<

File Study Subject Subject Information Import Measurement Import Fit Result

Subject Info Column Management

e ) E 7 5[
r Subjects ‘Subject Information

Subject |Meas‘Chs|Rasu?tChs| | column 1 ‘
LTulnriaLguhjectJ 12 none 1

i

| | swp | | ok

Back to top Back to Menu Bar

Import data for multiple subjects

If you need to import data for a large study, it might be more convenient to import the whole
folder instead of importing data separately for each subject. However, if your images contain
borders or defects that you wish to remove, you should use single import. Import of multiple

subjects applied automatic ROI definition to each subject.

For multiple import, open FLIMX Study Manager and select a study. Then
Open menu item Import Measurement > Multiple Subjects

as seen in the picture below.

[« FLIMX Study Manager B

File Study Subject Subject Information | Import Measurement | Import Fit Result
selected Subject(s)

£

Subject Info Column Management

New Delete |cnlumn1

| = [ eat

Subjects ‘ Subject Information

Meas. Chs|Result Chsl column 1 |

TutDFIdlSI.ID]E 1 L 1,2

TutDrialsubje-:LE none

The following window will pop up, allowing you to browse your files. Select the folder
containing your measurement data and use Open to load the folder or Cancel to close without

importing data.
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- Select Folder to import measurement data
T )« Local Disk (C:) » FLIMX » w | Search FLIMX o
Organize = Mew folder = - (7]
- Favorite b Type "
B Deskt ) Measurement Data File folder
4 Down
| Recer
18 This PC W
m Deskt ¥ < >
Folder: | |
Select Folder Cancel

The "Import SDT Files From Folder" window will open. Tick the import boxes on the right to
select files that you wish to import. In the picture below, these boxes are marked by an arrow. If
you want to import all files within this folder, tick the box next to all on the top right corner of

the window. Click OK to import these files or Cancel to close the window.

[&

Import SDT Files From Folder S
Folder Study
C:\UsersladminiDesktop\09102014_15-57-40 Browse | | (8) Existing | Tutorial Study v| O New
Subjects
all
File Subject Name Exists | Import
CI\FLIMX\MeasurementData\Subject1.std 09102014_15-57-40 ]
C:\FLIMX\MeasurementData'\Subject2.std 09102014 _15-57-42 O

{

Stop

oK Cancel

While importing the files, progress in shown on the bottom of the window as indicated in the
picture below. Wait for this progress to finish.

-

Import SDT Files From Folder S
Folder Study
C \Wsersladmin\Desktop\19102014_15-57-40 Browse| | (®) Existing [Tutorial Study v| O New
Subjects
all
File Subject Name Exists | Import
CFLIMX\MeasurementData\Subjecti.std 09102014_15-57-40 O
C:\FLIMX\MeasurementData\Subject2.std 09102014 _15-57-42 O
[ Preparing Import of Files... Stop oK. | cancel

The import window will close automatically and measurement data will be listed in your study
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manager as indicated by the arrow in the picture below.

+ FLIMX Study Manager - Tl
File Study Subject Subjectinformation Import Measurement  Import Fit Result >
Subject Info Column Management
sew || oo ] < Jooue ()
08102014 15-67-40
Subjects Subject Information
Subject |Meas‘Chs|Resu}tChs‘ column 1 |
1 |09102014 15-57-40 1,2 none 1
2 lps102014 15-57-42 1.2 nong 2
B

{t

Back to top Back to Menu Bar

Easy EPub and documentation editor

Import Fit Result

Import Fit Results
When clicking on this menu item, a window opens with two options: selected Subject(s), all

Subjects
R
| bnport Fit Resubt
| selected Subjectiz)

il Subjects

selected Subject(s): the FLIMXVis GUI opens. See also: FLIMXVis
The Import Fit Results window opens:
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ry Import Fit Result... - o IES

Import Fit Results for Subject 'D016™:

Study Options
®) add dataset to existing study
add dataset fo a new study
Add Result to existing Study

Diab_Patients

D016

Channel Options:

(®) add a new channel

i) owerwrite an existing channel

f.:i' clear all old data and add a new channel
Mew Channel Number

Enter new channel number: 1

Impart rezults Skip subject Cancel

This window shows that the Fit Results are imported for the selected subject. The Study Options
organizes where to import the data. The Channel Option is more important for existing studies
with compiled data. Add a new channel for new data beside the already compiled data.
Overwrite an existing channel erases the old data and writes the new data into this channel.
Clear the old data and add a new channel erases every data and channel. All channels are
required to have identical image sizes.

all Subjects follows the same principle as selected Subject(s) but for all subjects at once.

Tutorial

Within this section, you will learn to import fit data for

e Single subject or
o All subjects.

Import fit data for a single subject

Open FLIMX Study Manager and select a study. To add fit results for a single subject, select this
subject. To add multiple results from large studies, see below. Then,
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Open menu item Import Fit Result > Selected Subject(s) .

= FLIMX Study Manager = B

File Study Subject Subject Information  Import Measurement | Import Fit Result k]
selected Subject(s) Subject Info Column Management
] ot

all Subjects New petete | <</ [ < com 1

Subject

Subjects

Subject column 1 |

Il 7toricisubject_1

| 2 [Tutorialsubject_2 none none

1,2 none

Meas. Chisesu\t Chs‘ ‘

The following window will pop up:

o

- Import Fit Result... - d

Import Fit Results for Subject 'D016™

—Study Options
& add dataset to existing study
add dataset fo a new study

Add Result to existing Study -

2t study |_ut|:|r'a _Study |

Enter dataset name |_ut|:|r'|alsut|jE|:t_1 |

Channel Options:

(®) add a new channel

() overwrite an existing channel

D clear all old data and add a new channel
Mew Channel Number

Enter new channel number: 1

Import results Skip subject Cancel

If your subject data contains more than one channel, enter the number of the current channel at
the bottom of the window and click Import Results.

A window will open allowing you to browse your files. FLIMX uses ASCII files for fitting results.

As seen below, the fitting results consist of amplitude (a) and time (t) parameters.
Corresponding amplitude and time parameters must be imported simultaneously, otherwise an
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error will occur.

In the picture seen below for example, S1_Ch1-_al.asc (Channel 1, Amplitude 1) and S1_Ch1-
_tl.asc (Channel 1, Time 1) must be imported simultaneously. Additional FLIMX parameters,
such as offset and shift, might be selected.

After selecting your fitting results for the current channel use Open to load the file.

4 Select fitting results for subject Tutorialsubject_1 channel 1...
@:I - 1 ;oo Deskt.. » Fit v & Search SPClmage export s
Organize = Mew folder == - [ @

X Favorites Mame . Type Size "
B Desktop || §1-Ch1-_al.asc ASC File 700 KB
4 Downloa || 51-Ch1-_al[%].asc ASC File 506 KB
=l Recentp || 51-Chl-_a2.asc ASC File 765 KB
|| 51-Ch1-_a2[%].asc ASC File 506 KB
1M This PC || 51-Ch1-_a3.asc ASC File T2 KB
m Desktop || 51-Ch1-_a3[%].asc ASC File 506 KB
o Documer || | 51-Ch1-_chi.asc ASC File 505 KB
4 Downloa || 51-Ch1-_data_trace.asc ASC File 12 KB
o Music || 51-Ch1-_offset.asc ASC File 503 KB
=| Pictures || §1-Ch1-_shift.asc ASC File 257 KB
# Videos || 51-Ch1-_tl.asc ASC File 506 KB
|| 51-Ch1-_t2.asc ASC File 506 KB
|| 51-Ch1-_t3.asc ASC File 505 KB
|| §1-Ch2-_al.asc ASC File B30 KB
|| 51-Ch2-_al[%].asc ASC File 506 KB
|| §1-Ch2-_al.asc ASC File 647 KB

|| 51-Ch2-_a2[%].asc ASC File 06K .,

£ >

File name: | "51-Ch1-_t3.asc" "S1-Ch1-_al.asc' w | | ASCl files [SPClmage == 3.97] w

Open Cancel

A window asking you to import another channel will pop up. For multiple channels, click Yes and
repeat the import routine. For a single channel or after importing all your channels, click No.
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Y Import next Channel? = =

LY

Import another Channel to subject Tutorialsubject_ 1%

Yes MNo

After finishing import, the fit results will be listed in your Study Manager as indicated by the

arrow in the picture below.

- -

FLIMX Study Manager

£y
File Study Subject Subject Information  Import Measurement  Import Fit Result

Subject Info Column Management

wew || oo | <] < eobm o>l ) e

j Subject Information
Subject |Meas.Chs|RasultChs| | column 1 |
1 [Tutorialsubject_1 12 1,2 1

Back to top Back to Menu Bar

Import fit data for all subjects
If you need to import data for a large study, it might be more convenient to import the whole

folder instead of importing data for each subject. To do this, open FLIMX Study Manager and
select a study. Then,

Open menu item Import Fit Result > all Subjects

as seen in the picture below.
- 0 EER

FLIMX Study Manager

]
~

File Study Subject SubjectInformation Import Measurement | Import Fit Result

Subject Info Column Management

MNew Delete ‘cnlumn1

selected Subject(s)

all Subjects

S =T

The following window will pop up. Click OK to continue.

4 Importing study subjects - =

The FLIMFitresults for each subject of the study will now be imported.

Please select either ASCI| files beginning with the first channel or
FLIMFit result files.

oK Cancel

The following window will open up. In this view, you can select fit results for each subject. If
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your subject data contains more than one channel, enter the number of the current channel at
the bottom of the window and click Import Results.

Y Import Fit Result... - o IEN

Import Fit Results for Subject 'D016™

Study Options
® add dataset to existing study
add dataset fo a new study

Add Result to existing Study

Tutorial_Study

05102014 _15-57-40

Channel Options:

(®) add a new channel

i) owverwrite an existing channel

f.:i' clear all old data and add a new channel
Mew Channel Number

Enter new channel number: 1

Import resulis Skip subject Cancel

A window will open allowing you to browse your files. FLIMX uses ASCII files for fitting results.
As seen below, the fitting results consist of amplitude (a) and time (t) parameters.

Corresponding amplitude and time parameters must be imported simultaneously, otherwise an
error will occur.

In the picture seen below for example, S1_Ch1-_al.asc (Channel 1, Amplitude 1) and S1_Ch1-
_tl.asc (Channel 1, Time 1) must be imported simultaneously. Additional FLIM parameters, such
as offset and shift, might be selected.

After selecting your fitting results for the current channel use Open to load the file.



FLIMX User Guide

4 Select fitting results for subject Tutorialsubject_1 channel 1...
@ * T 1 e« Deskt... »Fit v & Search SPClmage export s
Organize = Mew folder == - [ @
X Favorites Mame . Type Size "
B Desktop || 51-Ch1-_al.asc ASC File 700 KB
4. Downloa || 51-Ch1-_al[%].asc ASC File 506 KB
=l Recentp | | 51-Ch1-_a2.asc ASC File 765 KB
|| 51-Ch1-_a2[%].asc ASC File 506 KB
1% This PC || 51-Ch1-_a3.asc ASC File T2 KB
m Desktop || 51-Ch1-_a3[%].asc ASC File 506 KB
2| Docurmner || | §1-Ch1-_chi.asc ASC File 505 KB
4 Downloa || 51-Ch1-_data_trace.asc ASC File 12 KB
W Music || 51-Ch1-_offset.asc ASC File 503 KB
=| Pictures || §1-Ch1-_shift.asc ASC File 257 KB
8 Videos || 51-Ch1-_tl.asc ASC File 506 KB
|| 51-Ch1-_t2.asc ASC File 506 KB
|| 51-Ch1-_t3.asc ASC File 505 KB
| 51-Ch2-_al.asc ASC File 630 KB
|| 51-Ch2-_al[3%].asc ASC File 506 KB
| 51-Ch2-_a2.asc ASC File 647 KB
|| 51-Ch2-_a2[%].asc ASC File S06KB .,
£ >

File name: | "51-Ch1-_t3.asc" "S1-Ch1-_al.asc' w | | ASCl files [SPClmage == 3.97] w

Open Cancel

A window asking you to import another channel will pop up. For multiple channels, click Yes and
repeat the import routine. For a single channel or after importing all your channels, click No.

Y Import next Channel? = =

Import another Channel to subject Tutorialsubject 17"

Repeat this routine until results for all of your subjects have been imported. After finishing
import, the fit results will be listed in your Study Manager as indicated by the arrow in the
picture below.
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Y FLIMX Study Manager o =

File Study Subject Subject Information  Import Measurement  Import Fit Result

Subject Info Column Management

[ew | 5o |

Subject Information

New Delete <<| | < | |column 1 vl 2] = Edit

Delete subject(s) results

Copy ROl coordinates to study

Subject Meas. Chs|RasuIt Chsl | column 1 |

09102014_15-57-40 12 1,2 1
1,2 1,2

i

09102014 15-57-42

[

Back to top Back to Menu Bar

Full-featured EPub generator

Study Management

Study Management
With one click on Study a window opens with six options: New Study, Save Study, Delete Study,
Duplicate Study, Rename Study and Change Study File Info.
| Study | Subject  Subject Infc
| Mewstudy |
| Save Study |
| Diedete Study |

| Duplicate Study
| |
i |

Renarme Sudy
1 Change Study File Info |

—— e —

New Study inserts a new study into the study manager. The name for the new study can be
written into the text box and confirmed. It is not possible to enter the same name for different
studies, each study must have a unique name.

Save Study saves the changes of study to the hard disk.

Delete Study deletes the current study permanently. A confirmation of the deletion is needed.
Duplicate Study duplicates the opened study. This is helpful e.g. to apply different
approximation methods to the same measurements. Like in New Study a unique study name has

to be entered.

Rename Study sets a new name for the current study. Like in New Study a unique name has to
be entered.

As explained above, the Study Management provides functions to organize the studies.
Different to the tab "Study" in the Menu Bar the Study Management window only provides five
options and one additional function:

T T R T T T

The options "New", "Save", "Rename", "Duplicate" and "Delete" are equivalent to the options
explained in above.
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With the box in the middle of the Study Management the different applied studies can be
chosen. With clicking on the arrow these studies are shown and the suitable one can be chosen
by clicking on the name of the study.

|_tow | _seeWoen

uk
Corrals
Difaulk

[_new |1 [ogn patens

Teel 3
rSubjm T“ Subjsct Informatson
p | Testd I

If there are no other studies to choose the arrow becomes gray and the function is unusable.

Tutorial

In this section, you will learn how to
e Create a new study or
e Select a study from your existing studies

using FLIMX Study Manager.

Create a new study
To create a new study,

Open menu item Study > New Study

- FLIMX Study Manager RH

£

Subject Info Column Management

Hew Delete |culumn1

Subject Information
Meas. Chsl Result Chsl ‘ | column 1 |
1,2

v|[> i[> Edt

Save Study
Delete Study

Duplicate Study

Rename Study

Change Study File Info

none

1

The following window asking you for the name of the new study will pop up:

4 Study .. - =] x

Enter new study name:
|Tuturia|_5tudﬂ |

QK Cancel

Type in the name and press OK. Here, we named our study "Tutorial_Study". The new study will
appear under the section Study Management (orange bar) as seen below.
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You may rename, duplicate and delete the study by pressing the buttons arranged on the left of
your current study or via menu item Study.

FLIMX Study Manager = &

Y

£

File Study Subject SubjectInformation Import Measurement Import Fit Result

Subject Info Column Management

m—— ew Jl|_oeete [Wes)| </ coum 1
| [ o |

Subject Information

vl [=] > Edt

| cotumn1 |

R | ok

Back to top Back to Study Manager

Select an existing study

To select a study, click on the arrow next to your current study. The names of your existing
studies will show up. Select a study by clicking on it.

FLIMX Study Manager - O

£

=

File Study Subject Subjectinformation Import Measurement Import Fit Result

Subject Info Column Management

vew | Delete fooum 1

Controls
Defaut
D;: uFatiean y || Paste| Duplicate Change fil info Copy ROl coordinates to study

Subject Information

v [>] =] | Ea

Tutorial_Study

I " E—

1 [

| column 1 |

Back to top Back to Study Manager

Generate EPub eBooks with ease

Subject Info Column Management

Subject Info Column Management (Subject Information)
With clicking on this menu item a window opens with seven options: New Column, Edit Column,
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Delete Column, Move Column Left, Move Column Right, Move Column to Beginning and Move
Column to End.

Subject inforrnaticon . Impart Measy

i_Nm R

Edlit Calumn
Dredete Columin

|
| Pdove Columin Left
M Colusmn Righit

T T— —

Plove Calumn ko Beginning

Mbove Columin to End

New Column creates a new column in the Subject Information window. The following window
opens:

4 Mew Conditional Column -

Create New Column

Marme

Enter unigue column name: |Column02

Column Type

() Regular column

Select Columnz and Logical Operations

Reference columnis): Relaticnal condition(s) and
logical operation between
columns:

column 1 W < W 10

= W

column 1 2 10

Ok Cancel

The name of the column can be written in the text box. It is advisable to give a descriptive name
for each column.

A regular column has no special conditions or any connection to other columns, it just stores
data. A conditional column evaluates a relational operation (<, <, =, #, 2, >) on a specific
column. The relational operation can be combined with a relational operation on another
column using a logical operation (AND, NOT AND, OR, NOT OR). Both relational operations are
independent. The targeted columns are independent and can be regular columns with numerical
data (no strings!) or conditional columns. Thus, conditional columns can be nested with an
infinite number of conditional columns.

New columns always appear at the right end of the Subject Information window. A more
detailed tutorial is given below.

Edit Column opens the same window as explained in New Column. The selected and already
existing column can be changed and adapted.

Delete Column deletes the selected column with all entries of all subjects at once.



Move Column helps to arrange the columns. Four different moves are available: Left, Right, to
Beginning, to End. Left and Right moves the selected column only one position in the respective
direction. If there is another column this will be moved to the place from which the selected
column comes from. To Beginning / to End moves the selected column to the left end side / the
right end side of the Subject Information window. The following columns are placed one
position to the right / left.

As explained above the Subject Info Column Management provides functions to organize the
information of the subjects/study participants. Different to the tab "Subject Information" in the
Menu Bar the Subject Info Column Management window provides all seven options and one
additional function:

Zubgect Info Column Management

M Cmlats 22| 2 | oolumn 1 wilisl = Edit

The options "New", "Delete", "Edit" and "Move Column" are equivalent to the options explained
above.

The arrows represent the Move Column option. Thereby the selected column is the column
shown in the box between the arrows.

"<<": Move to Beginning

"<": Move Left

">": Move Right

">>": Move to End

With the box in the middle of the Subject Info Column Management the different applied
columns can be chosen. With clicking on the arrow these columns are shown and the suitable
one can be chosen by clicking on the name of the column.

Subject Info Codurnn Managermeant

Bl Ddese wu| & podumn 4 W = e Edi

_ ] : : AlllringHreamgy

n 3 o —
| ABerskatil U —— -
kehal | Aer _.ﬂuH.Hsk-:t'I'Cl ARsrsiats Areds | Auge |

Antivpperiensha
Antigd mikn
Arade

Auge

B

Begrindung
Colurmn
DiabDautr
FaG_Flias
Farbe

GLEnDch
Gaschiecht
Hpaie
Herzingule W

If there are no other columns to choose the arrow becomes gray and the function is unusable.

Tutorial

FLIMX offers you the possibility to add additional informations to your subjects, such as age,
weight or diseases. After adding such information, you are able to select subjects from your
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group which meet certain criteria. For example, you may select a subgroup which contains all
subjects with an age above 60 and compare this subgroup to the whole study.

In this section you will learn how to

e C(Create a regular column

e Create a conditional column

e C(Create a linked conditional column

Study manager distinguishes regular columns and conditional columns. While information itself
is stored in regular columns, conditional columns define the ranges for subgroups.

For example, a regular column may store the BMI while a conditional column defines all
subjects with a BMI above 25 as adiposis group. Linked conditional columns help you to
combine several conditions in one column.

In order to use conditional columns, you must first define the corresponding regular columns.

The options for information management are located within Subject Info Column Management
(yellow bar) of your Study Manager.

Create a regular column

After adding subjects to your study, click on the New button in the Subject Info Column
Management as indicated by an arrow in the picture below.

] FLIMX Study Manager S

File Study Subject SubjectInformation Import Measurement  Import Fit Result kl

e | soe Browsw ol perene | oupcoe | e |

Subject Info Column Management

News Delete =< | < | column 1

09102014_15-57-40 Rename pnge file info Copy ROl coordinates to study Delete subject(s) results

The following window will pop up. Type in a uniqgue name for the column (here: Age) and click
on OK to confirm or Cancel to close the window without saving. Here, we chose regular column.
To define conditional columns, see below.
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4]  New Conditional Column =

Create New Column

~Mame

Enter unigue Column Mame: |Age|

—Column Type

() Coenditional column

—Select Columns and Logical Operations

Reference columnis}: Relational condition(z) and
logical operation between
columnz:

o= | O

|Age e | [0 ]

The column will now be displayed in the informations list as indicated by an arrow in the picture
below.

% FLIMX Study Manager RE

File Study Subject Subject Information Import Measurement  Import Fit Result k]

Subject Info Column Management

[ tew | ["aete § < [< [age 3 B[S (T
r Subjects Subject Information
Subject Meas. Chs| Result Chsl Age |
1 1,2 1 1
2 09102014 15-57-42 1,2 1 [2 |

0

| Stop 0K

The numbers correspond to the number of the subjects in the subjects list on the left. To add
information for a subject, simply click on the corresponding column and type in the information.
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In the example below, age 24 has been assigned to subject 1 which is labeled 09102014 _15-57-
40.

Subject Information

Age

1 |24

Back to top Back to Study Manager

Create a conditional column

To define a new conditional column, click on the New button in the Subject Info Column
Management as indicated by an arrow in the picture below. Note that you must first define a

corresponding regular column. For the difference between regular and conditional columns, see
above.

] FLIMX Study Manager S

File Study Subject SubjectInformation Import Measurement Import Fit Result

£

Subject Info Column Management

The following window will pop up. Type in a unique name for the column (here: CondAge) and
select Conditional Column by ticking the corresponding box in the column type bar.
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Create New Column

Mame

Enter unigue Column Mame: |CondAge

Column Type

(") Regular Celumn

Select Columnz and Logical Operations

Reference columnis): Relaticnal condition(s) and
logical operation between
columns:

Age W = Y] 60

Age = 10

OK Cancel

You can now select a reference column and logical operations for the relational condition. In the
example, Age >= 60 has been selected. All subjects with an age equal to or greater than sixty
are now part of the subgroup CondAge.

To select another regular column as reference column, click on the arrow next to your current
column. A list with all your regular columns will show. Select a column by clicking on it. The
same procedure applies for selecting a logical condition.

The logical conditions are:

< :less than

> :greater than

<=: equal to or less than
>=: equal to or greater than
==: equal to

I= :notequal to



< s = =

Edit Column

Mame

Enter unigue Column Mame: |CondAge

Column Type

() Regular Column

Select Columns and Logical Operations

Reference columnis): Relational condition(s) and
lzgical operation between
columns:

Age L w= W &0
=

- W
=

Age = 10

Cancel

Click on OK to confirm or Cancel to close the window without saving.

The new conditional column will now be displayed as seen in the picture below. Because
subject 2 meets the criterion ">= 60", the corresponding box in the CondAge column has been

automatically ticked. Repeat this routine to add more information to your subjects. To create
linked or nested conditional columns, see below.

Subject Information

Age CondAge
1 |4 L]
2 |60

To edit or delete columns, click on the corresponding boxes within the Subject Info Column
Management (yellow bar) of your Study Manager.

Back to top Back to Study Manager

Create a linked conditional column

To define a linked conditional column, click on the New button in the Subject Info Column
Management as indicated by an arrow in the picture below. Note that you must first define a

corresponding regular column. For the difference between regular and conditional columns, see
above.
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[« FLIMX Study Manager S

File Study Subject SubjectInformation Import Measurement  Import Fit Result

Subject Info Column Management

Duplicate

Delete subject(s) resutts

Rename Copy ROI coerdinates to study

09102014_15-57-40

The following window will pop up. Type in a unique name for the column (here: CondAge
+CondBMI) and select Conditional Column by ticking the corresponding box in the column type
bar.

In our example, we want to link the condition age greater than sixty with the condition BMI
above 25. Select the condition Age >= 60 as described above.

4  New Conditional Column - 0

Create New Column
Name

Enter unigue Column Mame: |CondAge+CondBMI

Column Type

() Regular Column

(®) Conditional Column

Select Columnz and Logical Operations

Reference Columnis): Relational Condition(s) and
logical Operation between
Columnsz:

Age W n= W 60

OK Cancel

To link this condition with another condition, click on the arrow next to - . A list showing the
logical operators will show. Select the appropriate operator by clicking on it.

The logical operators are:

AND : logical and (condition A and B must be true)

OR :logical or (condition A or condition B or both must be true)
IAND : logical not and (condition A must be true, condition b not true)
IOR :logical not or (condition A or condition B must be true)

For the example CondAge+CondBMI, And is chosen. The lower bars will become visible,
allowing you to chose a reference column and relational condition. You might as well define
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upper and lower boundaries for your conditional column by using a AND condition and the same
reference column twice. To nest linked conditional columns, use conditional columns as
reference columns.

4]  New Conditional Column = =

Create New Column
Name

Enter unigue Column Mame: |CondAge+CondBMI

Column Type
() Regular Column

(®) Conditional Column

Select Columns and Logical Operations

Reference Column(s): Relational Condition({s} and
logical Operation between
Columns:
Age W = W 60
AND W
BNI W = W 25
OK Cancel

Click on OK to confirm or Cancel to close the window without saving.

The new conditional column will now be displayed as seen in the picture below. Because
subject 2 meets the criterion "Age>= 60 AND BMI >25", the corresponding box in the CondAge
+CondBMI column has been automatically ticked. Repeat this routine to add more information
to your subjects.

Subject Information

Age EMI CondAge CondAge+CondBMI
1 |24 20 ] ]
2 |60 28

To edit or delete columns, click on the corresponding boxes within the Subject Info Column
Management (yellow bar) of your Study Manager.

Back to top Back to Study Manager

Write EPub books for the iPad
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Subject Management

Subject Management

With clicking on Subject a window opens with ten options: New Subject, Delete Subject(s)
Results, Delete Subject(s), Cut Subject(s), Copy Subject(s), Paste Subject(s), Duplicate
Subject(s), Rename Subject(s), Change File Info and Copy ROl Coordinates to Study.

Subject | Subject Information  Impe

| Mews Suhject
| Credete Subject{s) Results
| Dedete Subject{s)
| Cut Subjectis)
Copy Subjectis)
Paste Subject(s)
Cuplicate Subject(s)
Renarme Subgsctis)
Change File Info
Caopy ROl Cocrdinates to Study

New Subject creates a new subject in the Subjects window. With clicking on New Subject a
window opens. With entering a unique name the subject will be created. The numbering of the
new subject is in alphabetical order. If using numbers instead of letters the numbers will appear
above the letters. The length of the name is unlimited. The new subject has no information in
the Measurement Channels or the Result Channels. Because of this the entry is "none". The
subject does also appear in the Subject Information but without any entries.

Delete Subject(s) Result deletes all the entries of the column Result Channels. More subjects
can be chosen by clicking on more subjects while holding the CTRL-button.

Delete Subject(s) follows the same principle as Delete Subject(s) Result. But this function
deletes the whole subject with all entries and additionally deletes all subject information.

Cut Subject(s) allows to remove unwanted subjects out of the current study. The subject(s) will
be saved in the buffer memory. They can be inserted into other studies and will be removed

from the original study.

Copy Subject(s) allows to copy subjects. In this way the subject can be part of more than one
study. The subject will be saved in the buffer memory.

Paste Subject(s) inserts all the subjects in the buffer memory into the selected study. The
subject and its information will be transmitted to the new location.

Duplicate Subject(s) duplicates the selected subject. A different and unique name for the
current study has to be entered. The rest of the subject's information are identical.

Rename Subject(s) gives the opportunity to set a new name for an existing subject. The new
name has to be unique for the current study.

Change File Info opens the following window:



4, Change File Info -

Subject File Info
Position 0s W
Resolution (pmiPixel) 34 375

0K Cancel

The Subject File Info provides two options. The position can be selected. OS stands for oculus
sinister (left eye) and OD is selectable (oculus dexter = right eye).

The Resolution refers to the image shown in FLIMXFit. The scaling of a pixel in um can be set
here.

Copy ROI Coordinates to Study copies all ROI (Region of Interest) coordinates for all ROI types
from the selected study into another. Existing ROl coordinates are overwritten! The following
window opens:

4| Copy ROl Coordinates to Study = & ES
Study Section
Qngin Destination
Diab_Patients Diab_Patients W
0K Cancel

The Origin is the selected study which provides the coordinates. The destination is the study in
which the coordinates shall be copied. The process needs a confirmation.

As explained above the Subject Management provides functions to organize the subjects/study
participants. Different to the tab "Subject" in the Menu Bar the Subject Management window
provides all the ten options and the additional function of the pop-up menu.

All options are equivalent to the options explained above.
With the box in the middle of the Subject Management the different applied subjects/study

participants can be chosen. With clicking on the arrow these subjects are shown and the
suitable one can be chosen by clicking on the name of the subject.
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riubjects —i o Subject nformation
| |oons it i Columndl | AlUringh
1 oon4 Al
3 17 D005

e

= 5 Cooe
5  |pozo D09
6 y D010
7 Ipeas D011

B MD(IIE

g lpoze D012 9

0| =) [ A B e | P |

If there are no other subjects to choose the arrow becomes gray and the function is unusable.

Tutorial

In this section, you will learn how to
e Add a new subject to your study or
e Select a subject from your existing subjects

using FLIMX Study Manager.

Create a new subject
To create a new subject,
Open menu item Subject > New Subject

as seen below.

- FLINV

File  Study | Subject | Subject Information  lmport Measurement  Import Fit Result

| New Subject

Delete Subject(s) Results v

Delete Subject(s)

Cur bt

Copy Subject(s)
-Subjects — Subject Information

| Paste Subject(s) Jlt Chs | column 1 |

Duplicate Subject(s)
Rename Subject(s)
Change File Info

Copy ROl Coordinates to Study
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The following window asking you for the name of the new subject will pop up.

Y New Subject — =

Enter unigue name for the new subject:

OK Cancel

Type in the name. Here, we named our subject "Tutorialsubject_1". Click OK to save the name
and close the window or Cancel to exit without saving.

The new subject will appear in the section Subject Management (green bar) as seen below as
well as in the list of subjects.

You may cut, copy, paste, duplicate and rename the subject by pressing the buttons arranged on
the left of your current subject or via menu item Study.

| FLIMX Study Manager = (&

File Study Subject SubjectInformation Import Measurement Import Fit Result ~

Subject Info Column Management

rSubjects Subject Information

Subject Meas. Chisasu\tChsl | column 1 |
1 none none L

| | swp | | ok

Back to top Back to Study Manager

Select an existing subject

To select an existing subject from your current study, click on the arrow next to your current
subject. The names of your existing subjects within the current study will show. Select a subject

by clicking on it.
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£ FLIM

File  Study Subject Subject Information  lmport Measurement  Import Fit Result

iew | swe Pruosisuy v eerane | oo |

Tutorialzubject_1

Subjects | Tutorialsubject_2 . Subject Information
Subject |Meas. Chs| Result Chs| calumn 1 |
1 |Tuterialzubject_1 none none 1
2 |Tutorialzubject 2 none none 2

Back to top Back to Study Manager

Write eBooks for the Kindle

Subjects

The box Subjects gives an overview of all the subjects/study participants with their names in
the column Subject, the measurement channels and the result channels.

- Subjecis
Subject Maas, Che|Fesult Che

B 1.2 1.2 ~

7 M7 1.2 12

3 |oo1a 1.2 1.2

4 |mo1s e 1,2

.'5 o030 1.2 1,2

6 [boz {3 1,2

7 |boe2 1.2 1,2

g [0z 1.2 18

g (oo 1.2 1,2

0 [pozs 1.2 1,2

11 DOZE 1.2 1,2

12 |oozr 1.2 1,2

13 |pos 1.2 12

14 1.2 i

15 |D030 1.2 1.2
16 [pod 1% 1,2

.1'||: D032 1.2 1,2

18 |poda 1.2 1,2

19 D04 1,2 1,2

0[S 1.2 1.2

21 |oo3s 1.2 1.2

22 [ooaT T2 1,2
"33 |pode 12 1.2

24 |Doas 1,2 1,2

25 |DO40 1.2 {2

26 |41 1.2 12

27 D043 1,2 +,2
% e 1z 132 b

The subjects are sorted in an alphanumerical order, distinguishing between lower and upper
case. To create an entry in the measurement channel column the measurements have to be
imported with the function Import Measurements as explained in Menu Bar. The same applies
for entries in the result channel column. See also: Import Fit Results

With a right click within the box the window explained and shown in Subject Management
opens.
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Back to top Back to Study Manager
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Subject Information

The box Subject Information gives an overview of all the information of the subjects/study
participants.

Subject nformation

Columnll  AlbUringKreamgg  Alkahal e Alterskat1l | Altersketd |Antihyperte.| Antlipamika fireds Ay

1 10 2 ar 3 5 0 i} Q -
| & 1 &3 & 10 1 1 z
T 12 1 EE 3 1" 1 g 0

4 T 3 18 1 5 [} 0 o

5 15 i 2 3 " o f 6
[Ce] 13 2 8 8 i | 0 0

T M 1 56 5 B 1 [ o
& | o Hahl 37 a 5 0 0 Hal

0 o Hah 7 3 5 [} 0 Mol

10 . 2 88 & 1 1 1 0

1 b i as & i1 1 1 o

12 i 3 58 5 ] i 0 10
T 1z f 47 4 7 i 0 0
TS o b b z 3 [ 0 0
| s j08z 1 7s T 13 1 0 0

18 1588 2 ) & 1" 1 1 0

17 a Hah 20 2 2 0 s} o
|18 & 2 By i & ! 1 @

19 16 3 33 ] ] 1 Y Q
El o 1 Y 3 : 0 o 0

21 15 2 72 T 12 1 1 10

» Hah | B & 1" 1 n 10
[ & 1 | 2 2 3 0 8 o

24 12 1 o6 5 ] i 1 1
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The order of the subjects is taken from the box Subjects. So number 1 in the Subject Information
is the subject number 1 in the Subjects.

With a right click within the box the window explained and shown in Subject Information
Management opens.

To create or change the entry of one row in a regular column double click the row. The row is
now selected and an entry can be made. After changing a value in a regular column, the
conditional columns are updated. The values of conditional columns cannot be edited manually.

Back to top Back to Study Manager

Generate EPub eBooks with ease

Status Bar

The Status Bar shows the progress of a prolonged action and the estimated remaining time.
Most of these actions are duplicating or copying whole studies or duplicating and copying a
large amount of subjects at the same time.

[ =5 3.9% - Time left: 0h 2min 20sec | | stop oK

The red bar represents the achieved status. This is also as a value in percentage. In this case
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3.9%. The remaining time is exemplary depicted as "Time left: O0h 2min 20sec".
The button "Stop" aborts the progress. The button "OK" closes the Study Manager. If changes
have made the program asks to save these changes before closing the program.

Back to Study Manager
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FLIMXFit

The subprogram FLIMXFit of the FLIMX software focuses on the approximation of the
fluorescence lifetimes. This subprogram may use different approximation methods to compute a
resulting graph. This graph gives shows the Photon-Frequency (or Light-Intensity) in relation to
time. In the following the interface of this software is explained to give an overview of the
possibilities.

The Description is divided into:

1 - Photon-Frequency Time Graphic

2 - Raw Image Intensity and ROl

3 - Info box

4 - Norm. Error, Current Pixel and Status Bar and

5 - Study, Condition, Subject and Channel

The Menu Bar is explained separately in the subtopic Menu Bar.
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Easy CHM and documentation editor

Photon-Frequency over Time Plot
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Photon-Frequency Time Graphic

The greater part of the window is used to show the Photon-Frequency over Time Plot. The y-axis
(vertical scale) is the Photon-Frequency (Light-Intensity) in counts. The frequency is the number
of photons counted in a specific time channel by the measurement device. The scale is
logarithmic (base 10). The x-axis (horizontal scale) is the time in ns (nano seconds).

The points in the graphic (Measured) represent the measured Photon Frequency for one time
channel. In the example above, the time channel width is 12.22 ps (pico seconds). The
maximum period of time is 12.5 ns (80 MHz repetition rate of the excitation laser) and the
number of time channels is 21° (1024). The 12.5 ns divided by the 1024 time channels results in
the 12.22 ps per time channel. The laser repetition rate and the number of time channels are
automatically determined from the measurement.

The IRF (instrument response function) curve represents the transfer function of optical
pathway of the measurement device. The IRF has to be supplied to FLIMX by the user (IRF
Manager), it cannot be determined automatically.

The Model curve is the approximated curve according to the measured points. In the example
above, it is a summation of the three exponential functions Exp. 1, Exp. 2 and Exp. 3.

At the bottom of the window the Counts and Time options vary the depiction of the graphic.
Counts: ®) auto () manual - | 0.1 = - = | 1000 |- Time:® auto () manual « | 1222 |- - < [12508.38| —
It can be selected between auto and manual mode. In the auto mode, FLIMX selects the
maximum range of the Photon-Frequency-axis (counts). In the manual mode the range can be
selected by the user. The two boxes next to the manual mode show the minimum and maximum
range. It can be adapted by using the arrow keys beside the boxes or by entering a value. Only
positive values are possible.

Similar restrictions apply to the Time options. The minimum value is the time channel width.
The maximum is the reciprocal of the laser repetition rate. Only multiples of the time channel
width are possible. If an invalid value is entered, FLIMX rounds it to the closed suitable value.



Back to FLIMXFit

Raw Image Intensity and ROI

Raw Image Intensity
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Raw Image Intensity and ROI

The Raw Image Intensity is the integral over the time axis for each pixel. The different gray-
scale values represent the Photon Frequency or Light Intensity. A very low Photon Frequency is
recorded in black or dark areas. A very high Frequency is recorded in white or bright areas. The
vertical bar on the right hand side of the window shows the photon frequency with a minimum
and maximum value. The value in the box underneath the information current point states the
fluorescence intensity of the currently selected pixel. The currently selected pixel is marked
with a white cross hair . On the picture above the white box around the output image of the

Full-featured Kindle eBooks generator

Raw Image Intensity is the Region of Interest defined by the Import Wizard.

The ROl is shown in detail in the image underneath. In addition to the fluorescence intensity,

different FLIM Items can be selected (more details under ROl Visualization). The different pixels
can be selected within the image by simply clicking on the region of interest. The vertical bar on
the right hand side of the window shows the color scaling with a minimum and maximum value.
There are three additional options above the ROl window. A button with a bidirectional arrow to
switch the places of the Photon-Frequency over Time plot and the ROl window to obtain a larger

view of the ROI. The Auto Fit function can be selected to automatically calculate the

fluorescence lifetime for the current pixel (if it was not calculated before). Caution: depending

on the Approximation Settings this may take some time!

Back to FLIMXFit

iPhone web sites made easy
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ROI Visualization

FLIMX User Guide

Various interpretations can be selected for the ROl window. According to the selected FLIM
items view (Visualization -> General) some of the following items are not available. These items
allow to observe other parameters of the approximation. The figure below shows exemplary
some of the possibilities. This list is not intended to be exhaustive.
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Amplitude
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OffzetGuess
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RAUC3
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ScatterAmplitudel
Scattershift
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StartPosition
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Tauz2

Taud

TauGuess1
TauGuess2
TauGuess3
TauMean
TauMeanGueszs

Time
TotalPhotons
chi2

chi2Tail
hShift
hShiftGuess
standalone

W

Only the most important ones are explained here. Others are explained in section Glossary.

Intensity shows the number of photons per pixel. This refers to the info box (current Point) to
the right of the color-bar. This info box contains the number of photons of the currently selected
pixel. A static (left figure) binning leads to a picture similar to the original measured one but
blurred. An adaptive binning (right figure) leads to a more homogeneous distribution of the

photons. The target number of photons of

Lt

i

Current
point
(183926

AATT

every pixel is set to 30000.

SO

Current
point
1350875

AP

For the following options the general setting Jet is selected for the Colormap and the Colormap
is inverted. For more information see also: Settings -> Visualization.

AmplitudePercentl, AmplitudePercent2 and AmplitudePercent3 refer to the relative height
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of the exponential function in comparison to the Model curve. For example the Model curve has
an amplitude of 1000 counts on the Photon-Frequency axis and exponential function 1 has a
relative height (AmplitudePercentage) of 70% then the exponential function has an amplitude of
700 counts on the Photon-Frequency axis. The picture shows the three different
AmplitudesPercentages for the isﬂh?g]e pixel.

2.0 U2

Current

....... point point
16.7 7.79

Taul, Tau2 and Tau3 refer to the lifetime of the exponentials in picoseconds. The picture below
shows three tau values for the same pixel.

[ X i

w1 UUUL

Current

al

chi? and chi?Tail describe the squared error. For further information see also_Info Box. These

two values are commonly the same when only selecting the Tail Fit. For further information see
also: Settings -> Approximation -> Temporal Parameters. The picture below shows the chi? and
the chi?Tail distribution.

Free help authoring environment

Info box
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Info box

The Info-Box provides numerical values for the currently selected pixel. It can be divided into
two parts. The upper part hosts information about the exponential functions:

The abbreviation Amp. stands for Amplitude and states the relative height in percent of the
exponential function to the model curve. Tau represents the fluorescence lifetime of the
specific exponential function. The tci value represents the shift of the exponential function on
the time axis in pico seconds. The measuring point is the starting point of the ascending part of
the model curve. Only negative values (shift to earlier points in time) are possible.

The lower part of the Info-Box hosts general information about the model curve and the
approximation algorithm:

hShift shows the shift of the model curve on the time axis in relation to the IRF in pico
seconds. Chi? represents the error of the model curve. The ideal value is 1. Chi(Tail) describes
the same error but only for the descending part of the model curve. The value of FuncEval
states the number of steps (function evaluation) the approximation algorithm required to
calculate the model curve. The computation time for the approximation is given after Time in
seconds. Photons states the number of photons used for one pixel to create the Photon-
Frequency. All the curves start at around 10 counts on the Photon-Frequency axis. Due to e.g.
thermal noise of the detectors, surrounding light in the room, etc. the exponential functions are
elevated. This is the Offset.

See Glossary for more details.

Back to FLIMXFit

Free EPub and documentation generator

Norm. Error, Current Pixel and Status Bar
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Norm. Error, Current Pixel and Status Bar

The Norm. Error (normalized error) visualizes the difference between the approximated model
curve and the measured data, which is also called residuum. The red parts of the residuum mark
the time channels, which are used for the chi? calculation. A histogram of the residuum is
shown next to it on the right hand side. The scaling of the Residuum can be set to auto or
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manual mode. In the auto mode FLIMX chooses the scaling. In the manual mode the residuum
scaling can be set by the user. It can be adapted using the arrow keys beside the box or by
entering a value directly.

In the bottom right corner, the Current Pixel is placed. It provides the coordinates of the
currently selected pixel (left two boxes) and the size of the ROI (right two boxes) in pixels. The
upper boxes represent the x-axis position and the lower boxes represent the y-axis position of
the selected pixel. The current pixel can be changed by a click inside the ROl axes or by using
the arrow keys around the boxes or by entering a new value directly. The button "Init" shows the
data for the Initialization Fit (if available). For further information see also Settings ->
Approximation. It it a toggle switch. The switch keeps selected until clicked on again. The
button "Fit" approximates the currently selected pixel with the settings of the approximation.
For further information see also Approximation -> Fit Current Pixel.

The Status Bar in the lower right corner of the FLIMXFit window shows the process of all
actions that take place. It is divided into two parts. The upper part shows the process of the
currently conducted action in percent with an information about the remaining time. The lower
part shows the total process of the action which is often divided into several parts

F% - Time left: 00h 0Vm 125

| ;'Stup

Back to FLIMXFit

Full-featured Kindle eBooks generator

Study, Condition, Subject and Channel

|Stud1]|I Diab_Patients v | Condition - “ | Subject/t D025 ¥ |+ Channel 1 ¥

Study, Condition, Subject and Channel

At the top of the window underneath the Menu Bar the functions Study, Condition, Subject
and Channel are placed. Study shows the selected study. Other studies can be selected with
clicking on the arrow key. Condition accesses the information of conditional columns of the
selected study. See also: Subject Information. If a condition is selected, the available Subject
are updated. Only subjects that fulfill the condition are shown. If no conditional column is
chosen ("-") all the subjects are shown. With the arrow keys to the right and the left of the
subject box, it possible to switch to the next (arrow down) or previous (arrow up) subject.
Channel shows the currently chosen spectral channel.

Back to FLIMXFit

Easily create EPub books

Menu Bar

The Menu Bar is divided into eleven main functions: File ROl Export Tools Settings
Approximation Batch Job Manager Study Manager FLIMXVis Info

File ROl Export Tools Settings Approximation BatchJob Manager Study Manager FLIMXVis  Info ~
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Docking

* With clicking on the docking arrow the Study Manager is docked to the command window of
MATLAB.

Back to FLIMXFit

Generate EPub eBooks with ease

File

File

By clicking on File, a window opens with one option. The Exit option closes the Fit GUI. This is
also possible with the key combination CTRL(Control)+X. If there are unsaved changes the
program asked to save these before quitting the GUI.

Back to Menu Bar

Create iPhone web-based documentation

ROI

ROI
With clicking on ROI the option to redefine the ROl is selectable. This option opens the Import
SDT File Wizard window. It can also be opened with the key combination CTRL+I.

= Import SDT File Wizard - -l
File
“C:\Hea&urement.&dt | | Browse... | \Ch1—v|
rStudy
(®) Existing | Tutorial_Study v
) New
~Subject
@ Exsting
) New

~Info

Date —
Aguisiton time [ |
Comment [ |
TAL range (ns)
No. of time channals

Position oS v

Scaling (pm/Pixel) 34.375

~Region of Interest (ROI)
() Whole dataset

O auto

(®) custom

x 67 | 178 | y| 67 197 ]
width height
Toatpnaons

Average photons/pixel | {65823

15

50 100 150 200 250

In the File box the measurement channel can be chosen.
The Study and Subject box refer to the study and subject where the measurement is located.

The Info box hosts information about the subject and the measurement. The TAC range
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(reciprocal of the excitation laser repetition rate) and the number of time channels are read
from SDT file. Position states which eye was measured (only relevant for the ETDRS grid). OS
stands for oculus sinister (Latin for left eye) and OD stands for oculus dexter (Latin for right

eye).

The ROI box enables the redefine of the Region of Interest. The option Whole dataset sets the
ROI to the full image size. The auto option automatically sets a ROl window based on the
fluorescence intensity image. The custom option allows the user to set the desired ROI. The
ROI can be defined by entering the ROI-coordinates directly or by mouse. Within the Dataset
visualization, the mouse pointer changes to a cross hair. By holding the left mouse button, the
ROl can be drawn. The width and height of the ROl are calculated automatically. Further, the
total and average numbers of photons inside the ROl are calculated.

Clicking on "OK", the new ROl is saved in FLIMX, "Cancel" aborts the process. The vertical bar
on the right hand side of the window shows the photon frequency with a minimum and
maximum value. The value in the box underneath the information current Point states the
intensity of the currently selected pixel.

Back to Menu Bar

Produce Kindle eBooks easily

Export

Export
By clicking on this option, a window opens.

Export | Tools  Settings Ap

Result Data Files Strg+D
Screenshot Strg+5
Excel Strg+E

Result Data Files exports all the data files of the current subject as MATLAB files. With clicking
on this option the Select Directory to Open window is opened, which allows the user to select
the folder in which the data is stored. If both channels are used for the measurement the
program stores four different MATLAB files. Two files for each channel, one measurement file
and one result file per channel. The window can also be opened with the key combination CTRL
+D.

Screenshot saves a picture of the whole FLIMXFit window except from Menu bar. With clicking
on this option the Export as window is opened. In the lower part of the window the name of the
picture can be set. When the window opens this input field is automatically selected to enter a
name. Underneath the file name input field the type of file can be selected.
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File name: | image y

Save as type: | Portable Metwork Graphics (*.png) W

Portable Metwork Graphics (*.png)

loint Photographic Experts Group (%.jpg)
Encapsulated Postscript (*.eps)
Taggedlmage File Format (*.tiff)
Windows Bitmap (".bmp)

Windows Enhanced Metafile (*.emf)
Portable Document Format (% pdf)

e Folders

MATLAB figure (*.fig)

There are various types to choose. The file is saved as the selected type in the selected folder.

Excel saves the measured data, model curve, exponential functions and IRF of the selected pixel
and the information in the Info box into an excel file.

Back to Men

u Bar

Tools

Tools

Free iPhone documentation generator

By clicking on this option, a window opens with three functions: Simulate FLIM Data, Analyze

Simulation Results and IRF Manager

Tools

Settings

Simulate FLIM Data

IRF Manager

Analyze Simulation Results

Approximation

Simulate FLIM Data opens the FLIMX Simulation Tool.

4 FLIMX Simulation Tool
Source Parameter Set Array Parameter Definition
- Lser defined Photons v Channel: |1~ [ include all Ch. Amp. (relative) Tau (ps) tc (ps) Q%)
TEEIEER Start Step End Size: | 32 |x| 32 [x 1024 w 1 8o i 0 385714
(_J) FluoDecayFit 10000 |:| 10000 |:| 400000 Exponentials: |<| 3 = 15 s00 0 267857
current result 5 2500 0 448429
- ) 10| Sets Photons per pixel: 5000
(_J) FluoDecayFit
current data IRF: Imenau_01.09.2014  +
Create sets Offset: | 0.5 |(Photons)
[ fixed @
Set Management Available Sets
New MName Ch
Rename =etll 1
setl1 Photons 010000 1
Eemoys) =etd1 Photons 020000 1
Remove all setl1 Photons 030000 1
T zetl1 Photons 040000 1
Lpleate set01 Photons 050000 1
Save 56101 Photons 060000 1
setl1 Photons 070000 1
setl1 Photons 080000 1
setl1 Photons 080000 1
Add to Study setl1 Photons 100000 1
1012 1
Controls | MNew|| |*%
Selected sets
Al sets
[] create Batch Job
Save as SDT File
1 0_1 1 1 1 1 1
1] 2 6 8 10 12

| Stop

Auto-Preview

Show in FLIMXFit

Close

The window is divided into different parts: Source, Set Management, Available Sets, Add to
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Study, Parameter Set Array, Parameter Definition and Preview and status bar.

Analyze Simulation Results opens the window Simulation Analysis.

+

Visualization Options

Parameter Set to Compare
Single parameter set' | gatgq

FLIMX Simulation Analysis Tool

w | Channet |4

Results from Study to Compare

Boxplot (Result only) v
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50 |- ; -
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— e —
Show ChF 30 i
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[] show AmplitudePercent
20 —
10 -
1 e
- 1 ! I \ 1
Q1 Qz a3 Chi2
Screenshot
Simulation Parameter Set Comparison of Simulation Parameter Set and Fit Result Desc. Stats of Fit Result | Excel Export
Offset | 0.5 |(Photons) Whole Dataset v [ show differences in percent Ampltude 1 v E I
Wuttiple sets
Amp. | Amp. (3)| Tau (ps)|tci (p3)|Q (36) Amp. | Diff. |Amp.(%) Diff. | Teu(ps)| Dif. | tci(ps) | D, | QCh2 12 Mode 961 i
Exp.1945 80 100 0 286 948 261 812 864 114 344 0 -100 304 (Chi2 Tail 12 Mean 848 Single amray
Exp.2 177 15 500 0 263 170 718 14.4 163 611 588 0 -500 284 |Offset 0.0538 Median 853 Muttiple arrays
Exp. 3 59.1 256403 O 446 50.8 -B.24 434 547 2.84E+03 2.84E+03 O -2.5E+03 40 [terations 67.7 War ZT3E+03
Time 0.684 sD 52.2 ﬁ
Err. Amps.(%) 186 Skew 855
Err. Taus(%) 50.3 Kurt. 79.5
Total Err. (%) 689 Cllow 950
< > Clhigh 856
| | Stop Close

The window is divided into different parts: Visualization Options and display, Parameter Set to
Compare, Results from Study to compare, Simulation Parameter Set, Comparison of Simulation

Parameter Set and Fit Results, Desc.(descriptive) Stats(Statistics) of Fit Results, Excel Export

and Status Bar.

IRF Manager opens the IRF Manager window.

52 /181



FLIMX User Guide

% IRF Manager ol
Import Export Rename Save IRF Data
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This window is divided into different parts: IRF settings and list, IRF Data and IRF Plot

Back to Menu Bar

Simulate FLIM Data

Source

Easily create EPub books
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The Source selection allows to choose where to get the information for the simulation. The user
defined parameters are explained below under Parameter Definition. The FluoDecayFit current
result and data refer to the results and data of analyzed subjects.

Back to Tools

Set Management

Set Management

MNew

Rename

Remove

Remove all

Duplicate

Save

The Set Management helps to organize the simulation sets. With "New" a set can be created.
The name must be unique. With "Rename" the selected set can be adapted if the already given
name is unsuitable. "Remove" deletes the currently selected set. "Remove All" deletes all sets
of the list "Available Sets". "Duplicate" copies the selected set. The name for the copy must be

changed or adapted to create a unique name. "Save" stores the list of sets to restore it after a
system shut down.

Back to Tools

Available Sets
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setl1
zetl
zetl
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sei01
setl1
setl]
setl1
setl1

Mame

Photons 010000
Photons 020000
Photons 030000
Photons 040000
Photons 050000
Photons 050000
Photons 070000
Photons 030000
Photons 090000
Photons 100000

setl12

Ch
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Available sets is a list of all created sets from the Set Management. The set01 is the initial set
with the default parameters. The set01 Photons 010000 to set01 Photons 100000 are subsets
with the same settings of set01 but different number of Photons per pixel. This creates a set
array and will be explained under Parameter Set Array.

Back to Tools

Add to Study

Add to Study

Controle W | [New

Selected sets

All zetz

[ ] create Batch Job

Sawve as SOT File

This enables the transfer the simulated sets to a target study. A new Study can also be created
with "New". The name of the study must be unique. The buttons "Selected Sets" and "All Sets"
add the appropriate sets to the selected study. If choosing "Create Batch Job" the added sets
will be automatically transferred to the Batch Job Manager using the currently set

approximation settings.

Back to Tools

Parameter Set Array




Parameter Set Array

Photons W
Start Step End
10000 |- 10000 | C | 100000
10| Set=

Create seis

The parameter set array helps to create different sets with the same parameter and one
variable. The default variable is Photons. Other variables can be chosen (Offset, Amplitude,
Tau, tc). The chosen variable is given a initial or start point and a step range and an end point.
For example the start point is 10000 and the step is set to 10000 with an end point of 100000.
The created array has 10 sets each 10000 photons more than the prior one. The results for this
array are shown under "Available Sets"

Back to Tools

Parameter Definition
Parameter Definition

Channel |1 | [ include all Ch. Amp. (relative) Tau (ps) te (ps) 0 (%)
:.
Size: | 32 x| 32 |x[1024 w L 0 i ll 285TaY
) 2 15 500 0 26757
Exponentialz: =| 3 |=
3 5 2500 0 446425
Photons per poel: 5000
IRF: |imenau_01.09.2014
Offzet. | 0.5 |[(Photons)
[]fxed

The parameter definition allows to organize the simulation.

The channel selection allows to choose the channel which is simulated. If choosing "include all
Ch." both of the channels will be simulated.

The Size refers to the size of the RAW image window. The default settings are 32x32x1024. The
resulting window will be 32x32 pixels with a time resolution of 1024 time channels. The
exponentials refer to the number of exponentials used to create the simulation. It can be
adapted with using the arrow keys to the left and right of the input field.

The 50000 Photons per Pixel describe the default settings. The number of Photons can be
adapted even for already created sets by clicking into the field and entering a new number of
photons. A constant number of photons always leads to a white RAW image because every pixel
has 50000 photons.

The IRF selection provides all the selectable IRFs.

The Offset defines an offset for the photons. There will be no photon counts underneath this
threshold.

The table on the right-hand side shows the settings for amplitude, tau, tc and Q. All these
settings can be adapted by clicking into the field and entering a new value. The Q (area under
curve) can be fixed for all simulations of the same set.

The simulation data can be adapted to reach a high correlation between the a study to compare
and the simulation parameters. Because of that the Simulation tool serves as preparation for
measurements.
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Back to Tools

Preview and status bar
1D3: T T T T T

102

107!
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The preview shows a rough approximation of the simulation results.

| | [stop Auto-Preview Show in FLIMXFit Close

The status bar shows the progress of all the functions selectable for the simulations. If
choosing the Auto-Preview the simulation results will automatically be shown in the preview
window. "Show in FluoDecayFit" transfers the simulation results to the FLIMXFit window.
"Close" closes the Simulate FLIM Data tool.

Back to Tools

Free help authoring environment

Analyze Simulation Results

Visualization Options and display
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Visualization Options

Boxplot (Result only) w
Whole Dataset
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The Visualization Options allow to choose how the results are displayed. The first select field
has four options: Boxplot (Results only), Parameter Set and Results, Parameter Set only and
Results only. The Boxplot is shown in the picture above. It shows the selected parameters.
Selectable parameters are: Amplitude, Tau, tc, Q, Chi?, Offset and AmpPercent. The box
contains more information about one parameter. The average (middle line within box), the
standard deviation (box), the interval of all occurring results for the parameter (T-shaped
extension) and outliers (lines above oder underneath the interval). Underneath the display the
button "Screenshot" allows to take a picture of the currently shown boxplot. The window "Export
as" opens. Chosse the destination folder and save the file as the desired type.

If choosing the Parameter Set and Results visualization the display changes. Instead of the
parameter display the curves are shown. The picture below shows the difference.

Visualization Options Parameter Set to Compare Results from Study to Compare

Single parameter set. | g, v | Channel: |4
Parameter Set and Result
Arrays | subsets: |_ Show Array Analysis Diab_Patients bt
Whole Dataset A4 4
10 T T T T
Model (Parameter Set)
Exp. 1 (Parameter Set)
Show Exponentials 103 Exp. 2 (Parameter Set)| _|
Exp. 3 (Parameter Set
Show Model e [F(zesult) !
Show Data Model (Result)
102 L — — — Exp. 1 (Result) —
— — — Exp. 2 {Result)
Exp. 3 (Result)

10!
10°
107!
102 | | | | | |
0 2 ) 4 6 8 10 12
Time scaling: (® auto () manual — =] -+ - Screenshot
Simulation Parameter Set Comparison of Simulation Parameter Set and Fit Result Desc. Stats of Fit Resutt Excel Export
Offset | 0.5 (Photons) Whole Dataset W [] show differences in percent Amplitude 1 v TR
Wultiple sets
Amp. | Amp. (%) Tau (ps)tci (ps) 0 (36) Amp. | Diff. |Amp.(%) Dift. | Tau(ps) Diff. | tci(ps) | Diff. chi2 12 Wode 961 LR
Exp. 1 945 80 100 0 288 923 261 812 254 114 344 0 100 304 |Chi2 Tail 12 Mean 948 € array
Exp.2 177 15 500 0 268 170 718 14.4 -163 811 596 0 500 284 |Offset 0.0533 Median 853 Huttiple arrays
Exp.3 581 5 2.5E+03 0 446 50.8 824 4.34 547 2.B4E+03 2.B4E+03 0 -2.5E+03  40.{ |terations 677 ar 273E+03
Time 0.684 sD 522 ﬁ
Err. Amps.(%) 186 Skew. -8.55
Err. Taus(%) 50.3 Kurt. 79.5
Total Err. (%) 68.9 Cllow 850
< > Clhigh 956
‘ | Stop Close

The second select field is now available. The whole dataset refers to all points that are
measured. Other options are selectable: Whole Dataset (sdt), Whole Dataset (Max-Min), Best
Pixel and Worst Pixel. The Whole Dataset (sdt) refers to the regions which are used for the
approximation. The ascending part and the parts with outliers are not included. The Whole
Dataset (Max-Min) contains all the data between the amplitude and the lowest point of the



descending part. The display options are reduced to three: Exponentials, Model and data. These
refer to the shown exponentials used to form the model curve, the model curve itself and the
measured data. Thereby the description in the legends "Parameter Set" means the simulated
information and the "Result" means the measured and approximated results. Additional to that
underneath the display a Time Scaling function appears. This allows to zoom in a desired area.
The auto function scales the time line to the maximum range. The manual function allows to
scale the time line individually. If choosing the manual function the two boxes to the right are
available. The left box is for the left end and the right box for the right end of the time line. To
set the start and end position use the arrow keys or click into the input field and enter the
desired time.

The two other option of the first select field show the Parameter Set and the Results
individually.

Back to Tools

Parameter Set to Compare

Parameter Set to Compare
Single parameter set: | zaipq w | Channel: |4

Arrays [ subsets: | _ W Show Array Analysis

The selected Parameter Set is the set of simulated data which is used to compare it with real
compiled data. The sets can be created with the FLIMX Simulation Tool. The Analysis tool
recognizes created subsets automatically which can be selected in the select field "Arrays/
Subsets" The Channel can be selected with the select field on the right-hand side. It is only
available if more than one channel was simulated.

Back to Tools

Results from Study to Compare
Results from Study to Compare

Diab_Patients W

Results from Study to Compare provides the fit results from the selected study. These results
are compared to the simulated data and the differences are shown in the boxplot. The
simulation data can be adapted to reach a high correlation between the selected study and the
simulation parameters. Because of that the Analysis tool serves as plausibility check or
preparation for measurements.

Back to Tools

Simulation Parameter Set




Simulation Parameter Set
Offset | 0.5 |(Photong)

Amp. |Amp. (%6)| Tau (ps]) |tci (ps)|Q (%65

Exp. 1 945 a0 100 0 2886
Exp. 2 177 15 200 0 268
Exp. 3 59.1 5 25E+03 0 448

The data provided in this box show the parameters of the simulation's exponentials. For further
information to the meaning of the abbreviations see: Glossary

Back to Tools

Comparison of Simulation Parameter Set and Fit Results
Comparizon of Simulation Parameter Set and Fit Result

Whole Dataset W |:| show differences in percent
Amp. Diff.  |Amp. (365)| Diff. Tau (ps) Dhiff. tci (ps) Dnff. ( |Chi2 12
048 261 81.2 -254 114 344 0 =100 30.4 |Chi2 Tail 1.2
170 -7.19 14.4 -163 611 506 0 -500 284 |Offzet 0.0538
50.8 -2.24 434 -5aT 2.B4E+03 2.B4E+03 0 -2.5E+03 401 |terations 67.7
Time 0.534

Err. Amps.(%) 18.6
Err. Taus(%) 503
Total Err. (%) 689

£ >

This window shows the information of the fit results of the selected study. The abbreviations
mean the same as in Simulation Parameter Set. An additional abbreviation "Diff." provides the
difference between the simulation parameter and the fit results. The box on the right-hand side
provides statistical information about the fit results. For further information see: Info box

The select field above the data comparison allows three options: Whole Dataset, Best Pixel and
Worst Pixel. These refer to the all measured points (Whole Dataset), to the Pixel with the
lowest chi? (Best Pixel) and the Pixel with the highest chi? (Worst Pixel).

Back to Tools

Desc.(descriptive) Stats(Statistics) of Fit Results




Desc. Stats of Fit Result

Amplitude 1 W

Mode 961

Mean 945

Median 8953

War 2.TIE+03

sD 52.2 POR————
Skew. -8.55

Kurt. 9.5

Cl low 950

Cl high 9556 i.

The descriptive Statistics of Fit Results provide statistical evaluation for the options of the
select field (Amplitude, AmplitudePer, Tau, tc, Q, chi?, Offset, Iterations, Time). The histogram
on the right-hand side refers to the Error (Err.) values given in Comparison of Simulation
Parameter Set and Fit Results.

Back to Tools

Excel Export
Excel Export

Single set

Multiple zetz

Multiple arrays

The export function allows to store the data on your PC. The options Single Set or Multiple Sets
refer to the number of simulation sets that are exported. Single Set only exports one selected
set. Multiple Sets exports all sets that are available. The same applies for Single and Multiple
Arrays but the exported data is subsets or arrays.

Back to Tools

Status Bar

\ | | stop Close

The Status Bar shows the progress of an action. The button "Stop" allows to abort the process
while compiling. "Close" closes the Analysis tool.

Back to Tools

Generate Kindle eBooks with ease

IRF Manager

IRF settings and list



http://www.helpndoc.com/feature-tour/create-ebooks-for-amazon-kindle

Import Export Rename Save

Delete
MNo. of time points 1024 W
Current IRF | Imenau_01.09.2014 v
Excitation repetition rate (MHz) 20 W
Spectral channel 1 W
Full width at half maximum 133.6 ps
IRF List
Marme Chs
1 |menau_01.09.2014 1,2
2 |lena_abl10-14 1,2

3 |[_Jena_ab 240608asc 1,2

The IRF settings and list helps to find the suitable IRF function for the needed approximation. In
the upper left corner new IRF data can be imported with the button "Import". A new window
opens to browse the computer. The new data can be renamed and internally saved with the
appropriate buttons. Already stored function data can be deleted with the "Delete" button. With
"Export" the data of the selected IRF function can be saved on the computer to extract the data
and load it onto another computer. No. of Time Points is referring to the number of measured
points across the time axis that can be measured with the resolution of the measurement
device. The common time axis range is 12.5 ns due to the selected 80 MHz (Megahertz)
excitation Repetition rate of the laser pulse. Current IRF shows the IRF curve, which is shown
in table and the diagram below. With Spectral Channel the desired channel for the
measurement can be selected. Full Width at Half Maximum describes the distance between
the ascending and the descending part of the IRF function measured at half the maximum of the
IRF. The IRF List shows the currently available IRF functions and the channels they can be used
for.

Back to Tools

IRF Data



IRF Data

Time Counts
1 0 1S
2 00122 ]
3 0.0244 0
4 0.0357 0
5 0.0489 0
b 0.0811 0
T 0.0733 0
] 0.0855 0
9 0.0973 0
10 0.1100 0
11 01222 0
12 0.1344 1]
13 0.1455 0
14 0.1588 0
15 01711 0
16 0.1833 0
iT N 41Gec i} o

On the right hand side of the window the IRF Data is listed up. It is divided into three parts. The
first part on the left hand side is the number of the time channel. The maximum number of time
channels is referring to the number of points selected (e.g. 1024). The row in the middle lists up
the starting time of the associated time channel in nano seconds (e.g 0.9266). The row on the
right hand side lists up the counts measured in the appropriate time channel. With clicking on
the "OK" button the values and settings are stored and the IRF Manager closes.

Back to Tools

IRF Plot
|:| normalize IRF plot
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The graph at the bottom of the window depicts the course of the IRF curve. The x-axis is the
time axis in ps (pico seconds). The y-axis is the Photon-Frequency-axis given in counts and in
logarithmic scale. The option normalize IRF plot shifts the graph on the y-axis.

Back to Tools
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Easily create CHM Help documents

Settings

Settings
By clicking on this option, a window opens with eight options: Pre-Processing, Approximation,

Cleanup Stage, Bounds, Optimizers, Computation, Export, Visualization.

Settings | Approximation  Bi

Pre-Processing  Strg+P
Approximation Strg+A
Cleanup Stage  Strg+U
Bounds Strg+B
Optimizers Strg+0
Computation  Strg+C
Export Strg+R
Visualization  Strg+V

Back to Menu Bar

Easy to use tool to create HTML Help files and Help web sites

Pre-Processing

By clicking on Pre-Processing, the following window opens, which can also be opened with the
key combination CTRL+P:

4 Pre-Processing.. — ©

Temporal Start Position

(® auto () manual () fix 35

Temporal End Position

(® auto (_) manual () fix §25

Reflection Remowal

(®) auto () manual () dizabled
Window size | 3 | Groupsize| 5
Binning
(@) =tatic Factor o [
() adaptive 10 |+
200000
oK Cancel

The window is divided into different parts: Temporal Start and End Position, Reflection Removal
and Binning.

Temporal Start and End Position
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Temporal Start Position

(® auto (_) manual () fix 35

Temporal End Position

o]

® auto () manual () fix

The Temporal Start and End Position determine the starting and ending point of an interval on
the time axis which is used for the approximation. Three functions can be selected. The "auto"
function allows the program to choose these points automatically. The "manual" function allows
the user to choose these points. Therefore the Manual Start and End Position Wizard window
opens. This will be explained later. The "fix" function allows to choose these points with fixed
values. This is quite good for a rough approximation or if these positions can be seen as
empirical values. The value itself is the number of the appropriate time channel. It is NOT the
time in pico seconds. In this case the fixed values are 35 and 960. With the resolution of 1024
of the measurement device the fixed values have to be multiplied with the 12.2 ps as explained
in section Tools -> IRF Manager. The time channel number 35 equals the time of 427 ps on the
time axis and 960 equals 11712 ps or 11.712 ns.

Back to Settings

Reflection Removal
Reflection Removal

(@) auto () manual () disabled

= C

Window size | > Group gize | 2

The Reflection Removal excludes all the reflections caused by the surface of the eye lens or the
surface of the measurement device. The reflected light travels back into the eye and again back
to the measurement device. This causes a peak on the descending part of the measured points.
If the ascending part of this peak is steeper than 30% (16.7° to the time axis) the "auto"
function recognizes the region and excludes it. This region is not used for the approximation.
The window size and the group size of the "auto" Reflection removal have to be chosen. The
window size describes the size of the window in pixel used to remove the reflections.
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oK Cancel

This is the Manual Start and End Position Wizard window for determination of the Start and End
Position for the approximation. The graph shows an exemplary course of a model curve. the x-
axis is the time in pico seconds and the y-axis is the Photon-Frequency in counts and
logarithmic scale. At the bottom of the window the Start and End Position can be set with values
by clicking into the Position field and entering a value. The value can also be changed with the
arrow keys to the right and left of the Position field. In this case the Start Position can be
changed but the End Position can't. This is because the "auto" function for the End Position was
selected in Pre-Processing window. To enable the "auto" function the "auto" button is installed.
The Start and End Points can be set with the mouse within the graph. Place the mouse pointer
on the desired Start Position and set it with a left click. This also applies for the End Position but
this is set with a right click of the mouse. The region within the Start and End Point is colored
gray. The box for the Excluded-Regions is the manually controlled Reflection Removal. To
exclude regions place the mouse pointer on the desired position and press shift and left click or
just the middle click of the mouse and drag the mouse to the desired end position. The region is
red colored and thus excluded. The excluded regions are listed up in the box and can be
removed with the "remove" button. To enable the auto function the "auto" button is installed.
The "OK" button stores the settings and closes the window. "Cancel" aborts the process and
closes the window.

Back to Settings

Binning



Binning
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The Binning function is an image processing tool to reach a more homogeneous distribution of
photons per pixel. The reason for this is that the raw image is taken with approximately 1000
photons per pixel but the various tissues absorb or reflect the light differently. A higher number
of photons increases the spatial and time resolution but also the acquisition time. This is a
negative aspect for the patient. The binning function combines the photons of neighboring
pixels to receive a higher number of photons to start a multi-exponential approximation. There
are two different binnings.

Static binning. The static binning utilizes a pre-defined window which is moved across the raw
image and combines the neighboring photons for every pixel. The binning factor is the window
size which correlates with the planned approximation. Thus the factor is an empirical value. For
a one exponential approximation the factor is 0. For a two exponential approximation the
binning factor is one. For a three exponential approximation the binning factor is two. The
binning factor can be set with the arrow keys to the left and right of the factor. According to the
equation I1=2*f+1, where | is the length or edge of the binning window and f the binning factor,
the length of the window for e.g f=1 is 3. This means that the binning window has a length of 3
pixels around the currently binned pixel. Thus the number of photons of nine pixels are
combined, inclusive the currently binned pixel, to increase the number of photons. The
disadvantage of the static binning is that darker regions will not exceed a desired threshold
whereas brighter regions will. In the middle of the raw image this leads to acceptable results as
very thin vessels will be more homogeneously distributed but the outer regions of the image are
basically darker than inner regions. Consequently, the outer regions will again be darker than
the inner regions. Even with an increase of the factor the outer regions will have a sufficient
number of photons but the brighter regions lose spatial resolution.

Adaptive binning. Instead of using a squared and pre-defined window the adaptive binning
utilizes a circular window which iteratively grows until a pre-defined threshold of photons is
reached. If choosing the adaptive binning the maximum factor can be set quite high without
losing spatial resolution because the second condition (target no. of photons) will stop the
process. The target number of photons can be set by entering the desired number of photons
into the input field. The adaptive binning results in a more homogeneously distributed Photon-
Frequency. Even if the anatomy (vessels, macula, papilla) can not be identified the life time
information is still available.

Back to Settings

Easily create EBooks

Approximation

By clicking on Approximation, the following window opens, which can also be opened with the
key combination CTRL+A:
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Temporal Parameters
(_J All timepoints (@) Tail fit
Basic Fit Parameters
Target Fluorescence Lifetime w
reconvolute with IRF
Jena_ab10-14
Mumber of exponentials 3
Minimal gap between lifetimes (%) | 30
Incomplete decay
Minimal photon counts per pixel 1000
Linear / nonlinear hybrid optimization
Offzet determination |finear Optimizer w

Mo. of restarts if result on boundary 1

Approximation Model
Layered approach

tc2 tc3 tcd tch
Stretched exponentials
|:|381 DS&Z |:|333 sed ses
Global fit
[ =2 [«3 ] 13

tc2 tc3 tod tcS

Approximation Options

Goodness of Fit Constant Fit Parameters

Weighting Warren (div. by avg. d... ¥ Channel 1w
Error mode | (none) L4 Smeoth fixed initialization
Parameter VYalue | manual Init.
Amplitude 1 08000 [ |
Ampltude 2 01500 [ O
Use Neighboring Piels for Optimization Amplitude 3 0.0500 [l O
Number of pixels 0w [Eni i D D
chi® weight for neighbering pixels 1 ji=as =00 D D
Tau 3 2000 [ O
hShift o O O
per-Pixel Fit Parameters
Offset 05000 [ O
Optimizer intialization |initialization Fit v
Fit along dimension auto W
Optimization
First MSimplexBnd he
Second
nens Scatter Light Contribution
Initialization Fit Parameters D caable
L Diab_Patients
Optimizer Differential Evolution v
Size of intialization grid 5

Target photon counts on grid 300000

OK Cancel

The window is divided into different parts: Temporal Parameters, Basic Fit Parameters,
Approximation Model, Goodness of Fit, per-Pixel Fit Parameters, Initialization Fit Parameters,

Constant Fit Parameters and Scatter Light Contribution.

Temporal Parameters
Temporal Parameters
() Alltimepoints

(®) Tail fit

The Temporal Parameter limits the time points used for the approximation. The setting All

Timepoints uses all points available on the whole time range. Tail Fit uses all the time points in

the descending part of the curve.

Back to Settings

Basic Fit Parameters
Basic Fit Parameters
Target

Fluorezcence Lifetime W
reconvolute with IRF

Jena_ab10-14
Number of exponentials 3
Minimal gap between lifetimes (%) | 30
Incomplete decay
Minimal pheton counts per pixel 1000
Linear / nonlinear hybrid optimization
Offzet determination | near Optimizer

Mo. of restarts if result on boundary 1

In the box Basic Fit Parameters the target can be chosen. Two options are possible: The
fluorescence lifetime or the anisotropy. Furthermore the IRF function can be chosen. For more
details to the IRF function see also: Tools -> IRF Manager. The target and the IRF can be



convoluted with selecting the function reconvolute with IRF. The number of exponentials
determines how many exponential functions are used to approximate the Model curve. The here
selected number of exponentials refers to the settings in Bounds. The exponential function
must have different lifetimes. To realize that the minimal gap between the lifetimes of the
exponentials can be set to a certain threshold in percent. To create an order the lifetimes are
always matched like this: A 1< A, < A 3. If the Model curve does not reach the offset again
because of missing measured points, the model curve can be cut and the rest of the descending

part will appear at the beginning in the pre-excitation time. This option is called the incomplete
decay.

cxp. 1
Exp. 2
Exp. 3

Photon-Frequency (counts)
5
=
T

100 | | | | 1 |
0 2 4 6 8 10 12

This picture shows the incomplete decay. The red circles mark the Photon-Frequency, which is
the same for both sides. The descending part of the model curve on the right-hand side is cut
and inserted at the beginning. The program automatically considers this cut in the modulation.
The binning process sums up the photons of neighboring pixels to create a homogeneous
distribution of photons. The minimal Photons Counts per Pixel is an additional setting to
determine the minimum number of photons per pixel after the binning. This means that after
the binning process every pixel possesses at least the entered number of photons. The linear or
non-linear Hybrid Optimization is an optimization process that supports the approximation. If
selecting this option the linear optimization runs. If not selected the non-linear optimization
runs which increases the complexity of the approximation but also increases the accuracy.

Back to Settings

Approximation Model
Approximation Model
Layered approach

te2 te3 ted tes
Stretched exponentialz
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If All Timepoints is selected in Temporal Parameters the layered Approach in Approximation
Model can be selected. This option enables a time shift of the exponential functions in relation



to the first exponential. If selecting the exponentials for the layered approach the appropriate tc
appears on the right hand side in Constant Fit Parameters with a fixed value. The stretched
Exponentials describe factors which can stretch or compress the appropriate exponential. If
selecting an exponential the factor appears on the right-hand side in Constant Fit Parameters
with a fixed value. The factors are named N . The option global fit equals the A -values for every
spectral channel if the fluorescence remedy is the same. The tc-values are only selectable if the
appropriate tc-value under layered approach is selected, too. The here selected settings refer to
the settings in Bounds.

Back to Settings

Goodness of Fit
Goodness of Fit
Weighting Warren (div. by avg. d... ¥
Error mode (none)

Use Meighboring Pixels for Optimization
Number of pixels 0w

chi weight for neighboring pixels | 4

The Goodness of Fit describes how well the Model (expectation) curve approximates the
measured points (observation). The difference between the the measured points and the Model
curve is the error. In statistical analysis this error is squared. The squared error is chi?. It is
calculated as the sum of all squared differences between Model (E) and measured points (O)
divided by the variance A2. So chi? is a measure for the goodness of fit.

2=y 05

2
This variance can assume different values according to the chosen weighting. The selectable
weighting are the Neyman, Pearson, fitted and Warren weighting. These different weightings
generate different outcomes which are all weighted on different aspects of the modulation. The
variance of Neyman is formed by the data. So it equals the measured points (O). The variance of
Pearson is formed by the model (E). The fitted weighting uses an initial model so the result of a
previous approximation is used for the variance. The variance of Warren is formed by the
average of the data (measured points). Two options are selectable for the error mode. None or
chi? + Peak boost. The chi? + Peak boost emphasizes the peak of the model curve. The highest
measured point is used as initial point and 5 neighboring measured points to both sides
including the initial point are multiplied with the boost factor.
The Use of Neighboring Pixel for Optimization smooths the chi? for neighboring pixel. The chi? is
expected to be quite similar to the chi? of neighboring pixel. The number of pixels is the range
of the smoothing. 0 pixel refers to the selected pixel (no smoothing process), 4 refers to four
pixels in direct contact to the selected one and 8 to eight pixels around the selected pixel. The
chi? weight for neighboring pixels is a multiplication factor and describes how much the chi? are
smoothed according to the selected pixel. The factor 1 describes that one part divided by the
number of pixels is used for the weighting.
The approximation can be divided into two steps. The first step is to determine an initial point
where to start the approximation and the second step is to approximate all pixels using this



initial point. The initial point is the pixel with the lowest chi?.

Back to Settings

Initialization Fit Parameters
Initialization Fit Parameters

Optimizer Differential Evolution v
Size of inttialization grid 5

Target photon counts on grid 300000

To find the lowest chi? point the Initialization Fit Parameters have to be defined. Four different
Optimizers are selectable. For more detailed information about the optimizers see also
"Optimizers" below. The Size of the Initialization grid refers to the window that is build to find
the lowest chi?. The target photo counts on grid describes the desired number of photons per
pixel after the binning. If choosing the Differential Evolution avoid selecting the same optimizer
under the Per-Pixel Fit Parameters.

Back to Settings

Per-Pixel Fit Parameters

per-Pixel Fit Parameters

Optimizer inttialization | nitiglization Fit
Fit along dimension auto W
Optimization

First MSimplexBnd

Second none

The per Pixel Fit Parameters describe how the per pixel approximation is done. The initial point
can be set under Optimizer Initialization. Two options are selectable there. If choosing
Initialization Fit the values determined in Initialization Fit Parameters are used for the initial
point. If choosing guess Values the values of a very rough estimation are used for the initial
point. This can speed up the calculation and saves computational power. For determination of
the guess values use the command Determine Guess Values under Approximation. The per
pixel fit can't deal with all pixels at the same time. Therefore the pixels are fitted step by step.
It can be selected along which dimension the pixels are fitted. The auto function chooses the
dimension automatically. Otherwise the pixel fit can be done for each row or column. The sub-
box Optimization hosts the actual fit parameters. The first optimizers generates a rough result
which can be smoothed or improved with the second optimizer. Based on experiments the best
setting is to use a non-linear optimizer for the first one (Differential Evolution or Particle Swarm)
smoothed with a linear one (MSimplexBnd or FMinSearchBnd) as the second optimizer. The
second optimizer can be disabled.

Back to Settings

Constant Fit Parameters




Constant Fit Parameters
Channel 1 W

Smooth fized initialization

=,
s

Parameter Value | manual |

Amplitude 1 08000 [ L]
Amplitude 2 0.1500 [ L]
Amplitude 3 00500 [ L]
Tau 1 100 [ L]
Tau 2 s00 [ L]
Tau 3 2000 [ L]
hShift 0 [ L]
Dffset 0.5000 [ L]

The box Constant Fit Parameters on the right-hand side gives information about the currently
selected channel and lists up the chosen parameters with their values. The values can't be
changed as long as no check mark is in the boxes under manual. To receive values calculated by
the program the boxes under init must be given a check mark.

The scatter light contribution can be enabled for measuring the excitation light in a selected
study. An additional curve is plotted. As information the amplitude, the shift and the offset are
given in the Constant Fit Parameter window. The IRF variety weights the scatter light curve
differently. If choosing the IRF weighting additional information occur like the amplitude 2, shift
2 and offset 2.

Back to Settings

Scatter light contribution
Scatter Light Contribution

|:| enable

Diab_Patients

| IRF

The scatter light contribution rectifies the error arising from the lens. The lens scatters the light
and a part of the excitation light gets lost. Additionally the Intensity distribution is more
homogeneous. As a result of the scatter light contribution with the IRF function enabled the
Model curve is equal to the scatter light curve and does not approximate the measured points.
If the IRF function is disabled the scatter light curve is not folded with the IRF curve and the
Model curve is approximating the measured points.

Back to Settings

Easy EPub and documentation editor

Cleanup Stage

By clicking on Cleanup Stage, the following window opens, which can also be opened with the
key combination CTRL+U:
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4| Cleanup Stage Options =

enable
Cleanup Fit Options
Pararneter Threshold (%) |Enable

Amplitude 1 30 "

Amplitude 2 30

Amplitude 3 30

AmplitudePercent 1 30 |:|

AmplitudePercent 2 30 |:|

AmplitudePercent 3 30 |:|

Dffzet an [

Qi 30 [

a2 an [

Q3 30 [

RAUC 1 30 [

RAUC 2 30 []

RALC 3 a0 [

Tau 1 a0 [

Tau 2 30 |:|

Tau 3 a0 [

Taulean 30 |:|

chi2 30 []

chi2Tail 30 [

hShift 30 [ v

Fitter kernel Median

Fitter window =ize 7

lterations 1
oK Cancel

The Cleanup Stage is a process for detecting and correcting outliers. The settings of the cleanup
stage allow to set the parameters which are conducted in the Run Cleanup Stage. For further
information see also: Approximation -> Run Cleanup Stage. The Cleanup Stage can be enabled
or disabled. The outlier search utilizes a pre-defined value of more than 30% difference to the
values in direct neighborhood. The percentage value can be adapted as desired. Double left
click on the value marks the value blue. The value can now be overwritten. When the Cleanup
Stage is enabled the various parameters, where outliers have to be removed, can be selected
individually. The meanings of the parameters are explained in detail in section ROI
Visualization. Underneath the parameter selection the filter kernel can be chosen. Two options
are selectable: Median and Mean. The Median is the middle value of a data set. As a result a
boundary appears with the same amount of measured points on both sides. This value is used
to correct the outliers. The Mean is the arithmetic average of the values of a data set. All values
are summarized and divided by the number of values. The resulting value is used for the
correction. The filter window size describes the amount of values used to find and correct an
outlier. The given example with a window size of 7 means 7*7 pixels surrounding the outlier.
Iterations gives the number of correction cycles. If the difference of an outlier is still higher than
30% after the first correction a second or third iteration can be initialized. How the outlier
correction works is explained in section Run Cleanup Stage.

The following picture shows the idea of outlier correction.



Fluorescence lifetime 1y
before outlier correction
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Outlier detection mask for
fluorescence lifetime 1y

Fluorescence lifetime 14
after outlier correction

15

o

Fluorescence lifetime 1, (ps)

20

The picture on the left-hand side shows the fluorescence lifetime as measured. Some dark blue
points can be found in the middle and on the right-hand side of the left picture. These blue
points are the outliers because the fluorescence lifetime distribution should be nearly the same
for neighboring pixels. The picture in the middle shows the detection mask. The black points
were recognized as outliers. The black points match with the blue points of the left picture
stated as outliers. the picture on the right-hand side shows the result. Most of the blue points
are gone and replaced with red or yellow colored pixels.

Back to Settings

Bounds

Easily create EBooks

By clicking on Bounds, the following window opens, which can also be opened with the key

combination CTRL+B:

- cEE

= Boundary Options
Single-Exponentials Strechted Exponentials
Lower| Upper| Init. | DEQuant. | MSBInit. | MSBTol.| MSEQuant. |InitGuessFactor| \Lowar| Upper| Init. | DEQuant. | MSBInit. | MSBTol.| MSE Quant. \\thue;gmeH
Amplitude 0.0100 1 1 0.0100 0.3000 1.0000e-03 0 0 0 1 05000 1.0000e-03 0.4000 1.0000e-03 1|
Tau 10 10000 500 5 200 0.1000 0 1
tei
S [ [Lower| upper| nit. | DEQuant | MSE Init. | MSE Tol. | MSE Quant \lmtsuessFmod
n | - tci -1000 0 -200 50 0. Sﬂﬂl}l
Lower| Upper| Init. | DEQuant, | MSBInit. | MSB Tol. | MSB Quant. InitGuessFactor|
Amplitude 1 04000 1 1 0.1000 03000 00100 ) 0 || Temporal shift
i 0.1000 1 05000 0.1000 0.3000 0.0100 0 0
Arinigs [Lower| Upper| Init. | DEQuant. | MSBInit. | MSBTol. | MSB Quant. \\mtsuessmeH
Taul 10 10000 500 10 100 1 0 0.0500 | Shift ‘ 000 1000 o P 30 P p ‘
Taul2 100 10000 2000 50 500 5 0 0.2000 !
Offset
Triple-Exponentials
- - [ [Lower| Upper| Init. | DEQuant. | MSBInit. | MSB Tol.| MSEQuant. \lthues;PmorH
Lower| Upper| Init. | DEQuant. | MSElnit. | MSBtol. | MSB Quant. InitGuessFactor| N oo o 05000 T 5 100002 03
Amplitude 1 0.4000 1 0.8000 0.0100 0.1500 0.0100 0 0
Amehtude 2 0.1000 1 01500 0.0100 0.1000 0.0100 0 o Scatter Light
Amplitude3 | 00100 100500 00050 00500 00050 o o Lower| Upper| Int, | DEQuant. | MSBInit. | MSBTol. | MSB Quant. | actor
Uer D000 {00 2 i) d z sy Amplitude o 1 01000 0.0100 0.1000 1.0000e-03 o 0
2 L el — 5 i D000 Shift 000 1000 25 1 10 01000 ) 1
Tau3 500 10000 2000 100 1500 10 0 2.5000 Offset 0 1 0 0.0100 0.5000 1.0000e-03 0 0
Fourth Exponential and Following Expanentials
Lower| Upper| Init. | DEQuant. | MSBInit. | MSBTol.| MSEQuant. |InitGuessFactor
Amplitude 0 1 0.0500 0.0100 0.0500 0.0100 0
Tau 500 10000 3000 50 1000 50 0 o

This window hosts all the settings that can be made for the maximum ranges of all shown
curves. The window can be divided into two parts. The first part on the left-hand side is for the
exponentials used to form the Model curve.
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Single-Exponentials

Lower | Upper| Init. DE CQuant.. MSE Init. MSEB Tel. | MSB Quant. |InitGuessFactor

15 Amplitude 0.0100 1 1 0.0100 0.3000 1.0000e-03 0 0

Tau 10 10000 500 5 200 0.1000 0 1
Double-Exponentials

Lower Upper| Init. | DECQuant. | MSE Init. | M5B Tol. | MSB Quant. | InitGuessFactor

Amplitude 1 0.1000 1 1 0.1000 0.3000 n.0100 0 0
Amplitude 2 0.1000 1 0.5000 0.1000 0.3000 0.0100 0 0 b 7
Tau 1 10 10000 500 10 100 1 0 0.0500
Tau 2 100 10000 2000 50 500 5 0 02000

riple-Exponentia

Lower | Upper| Init. | DEQuant. | MSE Init. | MSB tel. | M5B Quant. | InitGuessFactor

Amplitude 1 0.4000 1 0.8000 0.0100 0.1500 0.0100 0 0
Amplitude 2 0.1000 1 0.1500 0.0100 0.1000 0.0100 0 0

Jree Amplitude 3 0.0100 1 0.0500 0.0050 0.0500 0.0050 0 0
Tau 1 10 1000 100 5 100 1 0 0.0500

Tau 2 100 5000 500 50 500 5 0 0.2000

Tau 3 500 10000 2000 100 1500 10 0 2.5000

Fourth Exponential and Following Exponentials
Lower | Upper| Init. DE Quant. MSE Init. MSEB Tel. | MSB Quant. |InitGuessFactor

Amplitude 0 1 0.0500 0.0100 0.0500 0.0100 0 0=y
Tau 500 10000 3000 50 1000 50 0 0

The parameter shown are the same for every box. Which box is to use for the approximation
refers to the selected settings in Approximation -> Basic Fit Parameters. The selected number of
exponentials there indicates which box is to use here. The Single-Exponential uses only one
exponential for the approximation. This can be increased to a maximum of five. For every
situation the settings can be adapted for the approximation. Usually the values are determined
automatically but the boundaries can be set manually if a more special view is needed or the
approximation can be improved because of a priori knowledge. The lower and upper boundary
describe the minimum and maximum value in which the approximation is made. The
Initialization value defines a initial point for the approximation if an empirical value is available.
The DE Quantization describes the sampling distance of the Differential Evolution. The same
applies for the MSB (Most significant bit) Init. (Initialization) It describes the size of the MSB
window. For further information to DE and MSB see also Optimizers below. A high Init. value
lowers the computational power needed but also lowers the chance to find the global (whole
RAW image included) minimum of chi?. A very low Init. value increases the computational power
needed and thus the approximation time but the global minimum will be found. The MSB tol.
(tolerance) describes the function's exit criteria. The MSB function is a window which literally
moves across the RAW image to find the lowest chi?. If the movement nearly stops this point is
found. So if the movement per iteration step is under the defined threshold the process is
stopped. MSB Quant. (Quantization) is an additional setting for the speed of the MSB function.
Commonly this value is 0 but a higher value results in a faster movement of the window but
lowers the precision of the search. The global minimum could be skipped. The InitGuessFactor
describes a multiplication factor to weight the exponentials. The factor is calculated as average
out of the measured points of the descending part of the Model curve. Commonly the
InitGuessFactor for the exponentials is 0.05 for the first, 0.2 for the second and 2.5 for the third
exponential ind a triple exponential approximation.




Strechted Exponentials

Lower| Upper| Init. | DE Quant. MSE Init. MSE Tel. | MSB CQuant. |InitGuessFactor
Beta 0 1 0.5000 1.0000e-03 0.4000 1.0000e-03 0 1

tei

Lower | Upper| Init. DE Cuant. MSE Init. MSE Tol. | MSE Cuant. |InitGuessFactor

tci -1000 0 -200 & a0 1 0 0.5000

Temporal Shift

Lower | Upper| Init. DE Cuant. MSE Init. MSE Tol. | MSB Quant. |InitGuessFactor

Shift -1000 1000 0 1 30 1 0 1

Offzet

Lower| Upper| Init. DE Quant. MSE Init. MSE Tel. | MSB Quant. |InitGuessFactor

Offset 0.0100 100 0.5000 0.0100 3 1.0000e-03 0 1

Scatter Light

Lower| Upper| Init. DE Cluant. MSE Init. MSE Tel. | MSB Quant. |InitGuessFactor

Amplitude 0 1 0.1000 0.0100 0.1000 1.0000e-03 0 0
Shift -1000 1000 -25 1 10 0.1000 0 1
Offset 0 1 0 0.0100 0.5000 1.0000e-03 0 0

The parameters on the right-hand side can only be adapted if the appropriate settings are
selected in Approximation ->_Approximation Model and Constant Fit Parameters. Usually the
values are determined automatically but the boundaries can be set manually if a more special
view is needed or the approximation can be improved because of a priori knowledge. The lower
and upper boundary describe the minimum and maximum value in which the approximation is
made. The Initialization value defines a initial point for the approximation if an empirical value
is available. The DE Quantization describes the sampling distance of the Differential Evolution.
The same applies for the MSB Init. It describes the size of the MSB window. For further
information to DE and MSB see also Optimizers below. A high Init. value lowers the
computational power needed but also lowers the chance to find the global (whole RAW image
included) minimum of chi?. A very low Init. value increases the computational power needed and
thus the approximation time but the global minimum will be found. The MSB tol. (tolerance)
describes the function's exit criteria. The MSB function is a window which literally moves across
the RAW image to find the lowest chi?. If the movement nearly stops this point is found. So if
the movement per iteration step is under the defined threshold the process is stopped. MSB
Quant. (Quantization) is an additional setting for the speed of the MSB function. Commonly this
value is 0 but a higher value results in a faster movement of the window but lowers the
precision of the search. The global minimum could be skipped. The InitGuessFactor describes a
multiplication factor to weight the exponentials. The factor is calculated as average out of the
measured points of the descending part of the Model curve.

Back to Settings

Write eBooks for the Kindle

Optimizers

By clicking on Optimizers, the following window opens, which can can also be opened with the
key combination CTRL+O:
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ry Optimizer Options -

Differential Evolution MSimplexBnd Particle Swarm Optimization

CR (Crossover prob.) 0.5 Maz. function eval. 300 Cognitive atiraction 0.5

F (Initial value) 0.35 Max. iterations 200 Constraint boundary soft

Fw (Wariable value) 0.5 Function value tol. 0.001 Generations 200

Pop.-members / param. 10 Initialization nodes 0 Population size a0

Strateqy [ Strategy Social attraction 1.25

tterations 1000 ] Stall generation limit S0

FMinSearchBnd

Max. re-intializations 10 Time limit Inf
Max. function eval. 500

Max. best value const. 25 Function value tol. 1e-06
Max. iterations 200

Best function value tol. 0.3 Parameter value tol. 1e-06
Functicn value tol. 0.001

Min. value S0 0.1
Parameter value tol. 0.001

" Min. param. 5D 0.025
St | 0.9
phE DK Cancel

There is a separate box for each optimization algorithm:

Differential Evolution
Differential Evolution

CR (Cros=sover prob.) 0.9
F {Initial value} 0.35
Fw Variable value) 0.5
Pop.-members / param. 10
Strategy T
terations 1000
Max. re-initializations 10
Max. best value const. 25
Best function value tol. 0.3
Min. value S0 0.1
Min. param. S0 0.025
Stop value 0.9

The Differential Evolution is described by Rainer Storn and Kenneth Price in an article for the
Journal of Global Optimization volume 11 from 1997 printed in the Netherlands. It is a heuristic
parallel direct search method. A randomly chosen number of initial vectors of the first
generation is defined. The algorithm generates new vectors of the second generation.

The main control variables are CR, F and Pop.-members / Param.. CR describes the probability
of the crossover process which forms the new vectors of the consecutive generations. A high CR
makes it more likely to change most parameters of the vector. F describes the weight of the
difference between two vectors which is used for generating the a vector which is used for the
new vectors. Pop.-members/Param are the number of initial vectors of the first generation.
Iterations are the number of generations that are formed during the process. The max Re-
Initializations describes the number of repetitions that can be performed if the result of the last
approximation is unsatisfactory.

For more information see also: Storn_1997 Differential evolution
and: Differential Evolution MATLAB

Back to Settings
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MSimplexBnd and FMinSearchBnd

MSimplexBnd

Max. function eval. 200
Max. iterations 200
Function walue tol. 0.001
Initialization nodez 0
Strategy

FKinSearchBnd

Max. function ewval 200
Max. iterations 200
Function value tol. 0.001
Parameter value tol. 0.001

The two linear algorithms MSimplexBnd and FMinSearchBnd are based on the algorithm
described by J. A. Nelder and R.Mead in an article for The Computer Journal volume 7 from 1965
printed in Oxford. The algorithm utilizes an object which is moved across the space. The
object's dimension is one higher than the space. In this case the RAW image has two
dimensions and the object three. Because of the higher dimension the search algorithm is much
more stable.

For more information see also: Nelder 1965 A simplex method for function minimization
and: MSimplexBnd FMinSearchBnd

Back to Settings

Particle Swarm Optimization (PSO)
Particle Swarm Optimization

Cognitive attraction 0.5
Constraint boundary zoft
Generations 200
Population size 40
Social attraction 1.25
Stall generation limit 50
Time: limit Inf
Function value tol. 1e-06
Parameter value tol. 1e-08

The Particle Swarm Optimization (PSO) utilizes randomly chosen points in the space
(particles) which move around the space to find the optimum (lowest chi?). The algorithm is
described by Dr. Eberhart and Dr. Kennedy in 1995. This moving swarm is directed by two best
solutions. One best solution is the best solution of any particle it has achieved so far (pbest)
and the other best is the best solution of all particles, a global best (gbest). The gbest is the
particle which is tracked by all the other particles. The cognitive and the social attraction
describe the learing factors of the swarm patricles. The particle with the gbest value is moving
towards the optimum with a velocity in cognitive attraction. The other particles follow at the
speed of the social attraction. Every movement is a new generation thus the number of
generations limits the optimization process. The population size describes the number of


http://dc-pubs.dbs.uni-leipzig.de/files/SimplexMethodForFunctionMinimization.pdf
file:///C:/Users/Krattrym/Desktop/HIWI/MSimplexBnd.m
file:///C:/Users/Krattrym/Desktop/HIWI/fminsearchbnd.m

particles that are used. The time limit is only set if the adaption of a new generation takes
longer. In that case the time limit can be set to abort the process although the maximum
number of generations is not reached.

For more information see also: Particle Swarm Optimization
and: Particle Swarm MATLAB

Back to Settings

iPhone web sites made easy

Computation

By clicking on Computation, the following window opens:

4 Computation Optio.. = =

Approach
(®) compute locally

() use multicore package

Master iz worker too (local)
Multicore share folder: browse

Y halhklemmifit_share_dev

Computing
try to uze MATLAB distributed computing
[ ] try to use nVidia GPU

0K Cancel

Under Approach means the approximation. Compute locally means that only the processor(s)
of the local computer calculate the fluorescence approximation. This takes more time but for
smaller amounts of calculations this setting is sufficient. The Multicore package utilizes the
computational power of servers, which have to be setup and are synchronized using a shared
folder (please refer to the documentation of the multicore package). The local computer is the
master. If "Master is Worker too" is chosen, the local computer also joins the calculation.

Under Computing, the user can choose if the Matlab parallel computing toolbox should be used
(if available). GPU utilization is currently not supported.

Write eBooks for the Kindle

Export

Clicking on Export, the following window opens:


http://www.ijcaonline.org/volume14/number1/pxc3872331.pdf
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Ey Export Options — =
Screenshots
Image resolution (dpi): 200
plot color bar
Color bar location: North W
Plot linewidth (points): 3
Label fontsize (points): 1
Aspect ratio: auto W
Defaults Ok Cancel

The Export Options refer to the Screenshots that can be made under Export -> Screenshot. The
Image resolution is commonly set to 200 dpi. The color bar can be plotted if enabling plot color
bar. The color bar can be placed within the main window of the Photon-Frequency graph or
outside. Additionally the linewidth and the fontsize can be adapted. The picture above shows
the default settings. To return to these settings the "Default" button is installed. The "OK"
button saves the settings. "Cancel" aborts the process and the Export Options window is closed.

Produce electronic books easily
Visualization

Clicking on Visualization, the following window opens, which can also be opened with the key
combination CTRL+V:

£y FLIMXFit Visualization Options = =
Measurement Data Approximation Debug Information
Start + End Positions
enable enable
Linewidth 2 Linewidth > [ | enable
Linestyle | No line w Linestyle |Splidline W Linewidth | 1
Color ! Color ! Linestyle | Dashed line v
Markerstyle Point v Markerstyle Mo marker v coor |l
Markersize | § Markersize | & Rizing Edge Position
enable
IRF Exponentials I:l
Linewidth 1
| enable | enable )
Linewich . S g Linestyle | Dotted line w
inew inew
) ) Color !
Linestyle | =plid line W Linestyle | Splid ine  w
Colar ﬂ Color .l. 3 . . Optimizer Initialization
Markerstyle |No marker Markerstyle |No marker W |:| enable
Markersize | 100 Markersize | & Linewridth Z
Linestyle | Salid i v
General FLIMXFit + FLIMXVis Ny j =
olor
| show legend Open GUI(z
. P g }FLIMKF'rt W Markerstyle Mo marker
Color map Jet W on start up .
Markersize | §
inwert color map Window size  |medium
FLIM items view |simple w
Ok Cancel

80/181


http://www.helpndoc.com/create-epub-ebooks

This hosts options for the depiction of the Photon-Frequency graph. All curves can be enabled to
show them in the graph and disabled to hide them. On the left hand side the Measurement
Data, the IRF curve general options can be adapted. The Measurement Data describe the
measured points in the graph. Commonly there is no linestyle because this directly connects the
points. The Measurement Data is only displayed as points (Markerstyle) and the Markersize is
6. The minimum linewidth and markersize is one and a maximum is not given. Commonly the
best visualization is between one and ten. This applies for all settings. The Start + End Position
and the Slope Start Position are commonly disabled. The color can be changed by clicking on the
colored button. The window Color Selection is opened.

4 Color Selection -

Color Selection

—

RGB (0-256) 0 255 0

oK Cancel

The two bars on the left-hand side show the spectrum of colors and contrasts that are
selectable. The RGB (Red Green Blue) input fields go from 0 to 255. The figure shows a green
color. The RGB value is 0-255-0. All colors can be mixed by adding a red or blue value different
to zero. If the three values are 0 the color is black, if 255 the color is white. The colors can also
be selected by clicking on the color bars at the desired color. On the right-hand side the
currently color is displayed. With clicking the "OK" button the color is assumed with "Cancel"
the initial color is kept. The color selection applies for all colors.

FLIMXFit + FLIMXVis
With the selection FLIMXFit + FILIMXVis the start window can be chosen and in which size the
window appears.

General

The box General hosts settings about the legend and the view of the FLIM items. The legend
can be enabled or disabled. The visualization of the color map can be chosen from a list and
inverted if desired. The FLIM items view refers to the selectable items in the ROl visualization
pop up menu.

There are three options:

simple 'Tau','AmplitudePercent’,'Offset’,'TauMean','Q’,'hShift','chi2' are selectable,
expert:
'Tau','AmplitudePercent’,'Offset’,'TauMean','Q’,'hShift','chi2','RAUC','RAUCIS',' Amplitude',' Maxi
mumPosition','MaximumPhotons','chi2Tail' are selectable,

all all items are selectable.

Easily create EPub books

Approximation

Approximation
With clicking on this option a window opens with seven functions.
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Approximation | Batch Job Manage

Clear Approximation Results
Determine Guess Values

Initialization Fit Only
Fit Current Pixel
Fit Current Channel
Fit All Channels
Run Clean Up Stage

Clear Approximation Results deletes the approximations results for all pixels and channels
done for the selected subject. Before the deletion the program asks to delete the data.

ry Clear approximation results? -

Clear approximation results in all channels for current subject?

Clear Abort

With the button "Clear" the program deletes the data. "Abort" stops the process.

Determine Guess Values is needed for the per-Pixel Fit Parameters (see also: Settings ->
Approximation). Every pixel has its own Optimizer Initialization. The guess values lower the
computational effort because the initialization is guessed. The accuracy of the Initialization and
because of that the accuracy of the approximation is lowered. The guess values are good for a
rough approximation.

Initialization Fit Only calculates the initial point for further approximations. The settings for
this function can be adapted in Settings -> Approximation -> nitialization Fit Parameters. The
picture below shows the result for the Differential Evolution, a grid size of 5 pixels and a target
number of photons of 300000.

J22404

Current
paint
304126

300168

Fit Current Pixel runs an approximation for the currently selected pixel and channel.
Fit Current Channel runs an for all pixels of the currently selected channel and subject.

Fit All Channels runs an approximation for all pixels of all channels of the selected subject.
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Run Clean Up Stage runs a additional clean up stage.

The progress and estimated time of competition of each operation is shown in the progress

bars:
0.0% - Time left: 124h 50m 05s |
_Is... |

Back to Menu Bar

Full-featured Help generator

Batch Job Manager

Batch Job Manager
With clicking on this option a window opens with four functions.
Batch Job Manager | Study Manager  FLIM.

Open Batch Job Manager

Add Current Channel to Batch

Add Subject to Batch (all Ch)

Add Study Condition to Batch (all Ch)

Open Batch Job Manager opens the window Batch Job Manager.
(4 Batch Job Manager > =

Raw Image Intensity

Job Mangement

Tt 8 Load Remove | Remove Al || 200
job 1D Study Subject Ch 150

1 |Diab_Patients_DO1& Diab_Patients D16 12

2 |Diab_Patients_ D017 Diab_Patients D7 12 100

50

ROI

5050

150

Currently Running Job 50

job 1D Study Subject Ch

16

| Stop

delete finished jobs Run selected Run all Close

This window hosts all the selected subjects which data have to be approximated. To insert jobs
into the Manager the functions Add Current Channel to Batch, Add Subject to Batch (all Ch)
and Add Study Condition to Batch (all Ch) can be selected. With Add Current Channel to
Batch the currently in the FLIMXFit window selected channel of the subject is inserted. Add
Subject to Batch (all Ch) inserts the currently in the FLIMXFit window selected Subject to the
Manager with all measured Channels. The function Add Study Condition to Batch (all Ch) inserts
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all Subjects of the selected Study into the Manager under the condition that is selected. The
Manager only assumes Subjects which fulfill the condition. If no condition is selected all
Subjects of the Study are inserted.

In the Job Management box the jobs are listed. According to the insertion order of the subjects
the numbers are given. To change the number of a subject in this order the arrow keys can be
used. The single arrows move the selected subject one number up or down. The double arrows
move the selected subject to the end or the beginning of the list. The button "Load" loads the
data of the selected subject into the FLIMXFit window. With the buttons "Remove" and "Remove
All" the subjects can be removed individually or as a whole. The list of subjects consists of the
job ID which is formed by the name of the study followed by the name of the subject out of this
study. This job ID has to be unique otherwise the program can't match the subject and its study.
The study name and the subject name are also given in. The line Ch shows the Channel(s) that
are selected to be approximated. The RAW image intensity and the ROl picture are taken from
the currently selected subject. This is to check whether the ROl is right and the selected subject
belongs to the shown picture.

The box Currently Running Job shows the subject and the channel of the subject that is
currently been working on.

The white bar at the bottom of the window is the status bar for the currently running job. The
"Stop" button aborts the process and the job returns to the batch. The function delete finished
Jobs is commonly enabled to create free space when the approximation is completed. With the
buttons "Run Selected" and "Run All" the subjects can be approximated individually or as a
whole. The Run All function treats the subjects sequentially. The button "Close" closes the
Batch Job Manager. If choosing "delete finished Jobs" the Batch Job Manager automatically
removes the job from the list.

Back to Menu Bar

Easily create EBooks

Study Manager

Study Manager
With clicking on this option the subprogram Study Manager can be opened. See also: Study
Manager

Back to Menu Bar

Free PDF documentation generator

FLIMXVis

FLIMXVis
With clicking on this option the subprogram FLIMXVis can be opened. See also: FLIMXVis

Back to Menu Bar

Single source CHM, PDF, DOC and HTML Help creation

Info

Info
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By clicking on this option, a window with three options opens:
Infe

Abaut
Computstion
Result Settings ¥

Back to Menu Bar

Easily create EPub books

About
About opens the window FLIMX Info.

4 FLIMX Info = B

Version Info MEX-File Support
FLINX Current Result Create files | | Test again
Client version: 3.23 Client version: 2.85 Function Mame Status
Core version: 3.46 Core version: 322 1 _|[Static Binning D
Config version: 2.50 Config version: 233 2 e D
. . 3 |Linear Optimization (1024} |:|
Resultz version: 2.56 Resultz verzion: 2.586 . L
4 |Linear Optimization (4095} |:|
License
Copyright (c) 2014-2015, authers of FLIMX. All rights reserved. Fs

Redistribution and use in scurce and binary forms, with or without modification, are permitted provided that
the following conditions are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
dizclaimer in the documentation andfor other materials provided
with the distribution
* Meither the names of the FLIMX authors nor the names of its il

Third Party Acknowledgements

This software uses "Scalar function-based fitering” by Damien Garcia from Fs
hitp: /e wow biomecardio. com/matlaby's Filt. htmil

This software uzes "Fast and robust smoothing of one-dimensional and multidimenzional data’ by Dramien
Garcia from hitp:/fwoww . biomecardio. com/matlab/smoothn. html

This software uses "ginterp1’ by Mathaniel Brahms from
hitp: e wowe . mathw orks. com'matlabeentral/fileexchange/1 0285-fast-interpolation

oK
This window hosts information about the FLIMX version. The MEX-file Support shows whether a
MEX-file for the specific function is available. MEX-files are MATLAB code translated to C/C++
and provide a significant speedup. The MEX-files can be created using the button "Create files"
which requires a C/C++ compiler supported by MATLAB.

License shows the license agreement. The Third Party Acknowledgements lists up the functions
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or subroutines for MATLAB that are used for this software.

Computation

Free EBook and documentation generator

Computation opens the window Computational Information.

"y

Work-share of Deployed Code (Servers)

AMPATO

COROPUNA 24%

HUASCARAN 28%

OPAXI 26%

OI-IMAGING3 8%

AMPATO

COROPUNA 2

Average Time per Function Evaluation

Computational Information

Work-share of all Hosts

- KN

SCARAN 26%

OPAXI 24%

¢ B copioyed
I M=tiab
Hostname |ms| %
AMPATO (d) 6.54 172
COROPUNA (d) 6.52 171
COTOPAXI (d) 569 149
) ) ) HUASCARAN (... 7.19 189
Q Q Qg- \‘;\C;?:‘L OHMAGING3 3.81 100
Q—-D O"\D Q}Cy‘ \‘\?‘&
C.'D % ‘2\\5‘?‘ D\'
Number of fitted pixels 26207 Number of iterations 2079516
total CPU time 0d 6h 37min 10s average iterations / pixel 79.34596
est. run time an fastest CPU 0d 4h 1min 27 Mumber of function evaluations 3795639
effective run time 0d 0h 13min 30s average function evaluations / pixel 1449857
Speedup 254 average CPU time / pixel Omin 0= $09ms oK

This window shows the distribution of the computational power in percent. The servers (left pie
chart) are deployed for the multicore process. If the master is worker too, an additional MATLAB
host is deployed. The average time per function evaluation is given as bar chart and table. In
addition, the table gives the function evaluation time relative to the fastest computer. The
boxes below give statistic information about the fitting process.

Result Settings

Free EPub producer

Result Settings opens a new window with five options of the Settings tab: Pre-Processing,
Approximation, Bounds, Optimizers and Computation. The settings which have been used to

compute the current approximation result are shown.
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FLIMXVis

FLIMXVis is a powerful tool to visualize your FLIMXFit results, analyze these results statistically
and export your data.

Before analyzing data in FLIMXVis, you must create or import this data using Study Manager.
This guide helps you to understand and use the following functionalities:

e Qpen FLIMXVis

e Dataset Options: Select study and subject, parameters and views

Region Of Interest: Define a region of interest and use the ETDRS (Early Treatment Diabetic
Retinopathy Study) grid

Supplemental Plots: Visualize a histogram for your data or cross-sections of your image
Descriptive Statistics: Show descriptive statistics of your data

Scatter Plots: Create scatter plots from your data

Group Comparison: Analyze difference between pathologic and control groups and find a
classifier

Export Data : Export Screenshots, Excel data or movies

Open FLIMXVis

To open FLIMXVis from FlimXFit

Open menu item FLIMXVis > Open FLIMXVis

y FLIMXFit: test1 - Channel 1
File ROl Export Tools Settings Approximation Batch Job Manager  Study Manager | FLIMEVis | Info
3 Study: Default v View: - Open FLIMXVis ||+ | test1 v 1| Channel: 1 « Haw
10 iy T T I T T
[ 1% IRF
Pl
b -
.
-
ES

A window with FLIMXVis will pop up:
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[« FLIMXVis - o IEN
File Export Settings Statistics Study Manager FLIMXFit  Info ]
| Intensity Overlay Dataset = Misc. Dataset Intensity Overlay
[ enable Controls v v [t] nooa v [1]|| [J enatie RO definition ‘Diabipatients o _ = Mmqa o1l 7 enabie
B </ 04][z] | ampitudePercent1 v IUnNarlate ‘ZIJ w ‘nnear ||:h 1 || ] synchronize 3D views ‘AnmitudePen:enM v iuﬂmme ™ IRo|3a VIhnear v Icn 1 v B [<][oa]>]
r—- T W 1 BTEess
140
120
Cross- 75.0 759
sechion
horiz.
Lz e Current Current
[[] enable | \
80
622 63.2
60
40 494 505
20
e ! - s i 365 W37 9
20 40 60 80 100 120 140 160
Cross-section (vert) [ | enable
a 4 Descriptive Stats
3 X 10 Subject v |Htstugram v | linear Scaling 2 X 10 Subject v ‘H'stugram w | inear Scaling |
Mode 70 ~
5 Median 71.8
Tmean 714 . ]
1 _var. 117
sD 342
0 Cv 479 s 0
40.0 500 60.0 70.0 80.0 900 400 500 600 70.0 80.0 0.0
Region of Interest (left) Region of Interest (right)
one s Arithmetic Image (based on left side) Progress | |none v
-none- v New |
‘ Cancel

To set FLIMXVis as default when starting the GUI or change window size, see FluoDecayFitGUI +

FLIMVis.

FLIMXVis contains four independent windows which are Top Left, Top Right, Bottom Left and

Bottom Right.

The top windows are called main plots. The bottom windows are called supplemental plots.

The allocation is shown in the following picture:
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[« FLIMXVis - o IEN
File Export Settings Statistics Study Manager FLIMXFit  Info ]
Intensity Overlay Dataset = Misc. Dataset Intensity Overlay

[ enable Controls v _ v [t] nooa v [1]|| [J enatie RO definition Diab_Patients v [- v[*|pots v L [ enable

6 [<|[ 0.4 ][>] || |ampltudePercent 1 V{UHNEFIEIE V‘Imear ||:h1 v || [ synchronize 2D views AmpltudePercent 1 vJuﬂmmte .. v|ROI3D VIhnear |cr|1 v B [<][0a4]>]

s ees

Main windows

75.0 75.9

urrent Current

622 63.2
494 505
385 379
20 40 &0 80 100 120 140 180
\ Cross-section (vert) [ | enable
o al, Descriptive Stats
f 3 %107 Subject | Histogram v |inear Scalina | = %107 Subject + | Histogram w |inear Scaling

| BT
edian 75.7

Supplemental plots

Mean 714 ean 745
Bottom left ez ‘ " w200
o e Bottom right | -
0 Cv 479 s 0 v 658
\F 40.0 50.0 £0.0 70.0 80.0 90.0 40.0 500 60.0 70.0 80.0 k]
ion of Ini i gION 01 rest (ng:
|"“"‘e N Arithmetic Image (based on left side) Progress. none v
-none- v | MNew |
— ‘ Cancel
|
Back to top

Create iPhone web-based documentation

Dataset Options

Within this section, Dataset Options are explained. The dataset options within FLIMXVis GUI
are marked by a red frame in the picture below.

Selecting Data: Select study, subject, channel and parameter

Dimension: Show 2D, 2D (ROI) or 3D (ROI) view of your image

Views: Display data with different views

Linear and log10 Colormap: Use different colormaps for the presentation of your data
Intensity Overlay: Enable intensity overlay for better contrast and orientation
Miscellaneous: Enable ROl definition and synchronize 3D views
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[« FLIMXVis | - o IEN
) Dataset options
lnlensity Dvemy Dataset = Misc.
[ enable Contrals - v L || [] enable ROI definition
B :”W ;| AmplnudePercent 1 v ‘Imear |Ch 1 v D synchronize 3D views
L !

Dataset Intensity Overlay
‘Diabipatiem.s v [- N v h D016 v L [ enable

|ampitudePercent 1 v [unvarate .. v|ROI30 v[inear v[cn1 v B Tmr

Cross-section (vert) [ | enable

a Desnr'wﬁve Stats 4 Descriptive Stats
3 x 10 Subject v |Htstugram v|lmear5r.almg | 2 X 10 Subject “ |Histogram + |inear Scaling |
Mode 70 ~ [Mode 80
2 Median 71.8 Median 75.7
TIMean 714 1 Mean 745
1 _var. 117 Var. 240
sD 342 4.90
0 v 479 s 0 ‘cv 6.58
40.0 500 90.0 400 500 60.0 700 80.0 900
Region of Interest (left) Region of Interest (right)
none v Arithmetic Image (based on left side) Progress —————————— | [none b
-none- v | MNew |
S ‘ Cancel

Free Kindle producer

Selecting Data

Within this section, options for selecting

Study

Subject
Channel and

FLIM parameter

which you want to display are explained. Note that you must first add studies and data using
Study Manager.

Select Study

To visualize data from a study in FLIMXVis, click on the arrow in the dataset section as seen
below. The names of your existing studies will show up. Select a study by clicking on it.

File Export Settings Statistics Study Manager FLIMXFit Info

intensity Overiay Dataset = = Misc. Dataset = intensity Overiay
[] enable Tutorial_Study v _- : v |t Tutorialsubject 1 v + | | [ enable ROl definition ‘Tumria[_sluﬂy v _ N v L Tutorialsubject 1 v k [] enabie
8 |04 ]lz] | [controls Univariste .. v[20  w[inear v[en ||| []synchronize 30 views || [params v |vnivariste .. v[ro130 [inear v[en v | B 0]
Controls_test 88.6
Default
Diab_2011
Diab_Patients
o 758
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While loading data, the progress will be seen in the lower part of FLIMXVis as indicated by the
arrow in the picture below. Wait for this progress to finish before continuing.

= FLIMXVis - o IEN
File Export Settings Statistics Study Manager FLIMXFit Info k]
Intensity Overlay Dataset Misc. |  Dataset Intensity Overlay
[] enable Tutorial_Study v - w1 )09102014 156742 4| [ enable ROIdefinition Tutorial_Study v = v | t]09102014_155740 |+ || []enable
B (][04 |[> Intensity v |Univariate .. v [[2D v |linear w cnzv [J synchronize 30 views Intensity v |Univariate .. ~[[2D w |inear w|Ch1 ~| | B [<][ 04 |[>
250 250 91.0 g e1.0
Cross- G2 =24
Section
(horiz.)
[] enable
45.9 45.9
233 23.3
078 078
50 100 150 200 250
Cross-Section (vert) [ ] enable
Descriptive Stats
none ¥ |linear Scaling none ¥ |linear Scaling
Region of Interest (Left) Region of Interest (Right)
none ~ Arithmetic Image (based on left side) Progress. none &
Ox[<[ 1 =] [<|[26 |=] a[ 2 » Ox[<[ 1 |>|- [<[2%& |[=] a[ 2
none- v | New
Ov[<][ 1 |>-[<|[2s |=] A[ 288 :>_Canoel Ov<l[ 1 |=-<[2% |=] [ 288
[z|</|o7623]>] - [<|[91.04 |>] A [g12777 | [0z|< 076231 >| - [<|[91.04 |>| A [gr2777

Repeat this process on the top right window of FLIMXVis to select data for visualization in the
top right window.

= FLIMXVis - o IEN
File Export Settings Statistics Study Manager FLIMXFit  Info k]
Intensity Overlay Dataset Misc. |  Dataset Intensity Overlay
[] enable Tutorial_Study v e v (1| 09102014_15.6742 4| [ enable ROIdefinition Tutorial_Study v-f v |t09102014_156740 ~ |4|| []enable
B |<|| 04 > Intensity v |Univariate 20 v linear v |Ch32 iv [ synchronize 30 views Controls Univariate 20 v |inear ¥ |Ch1 v B <] 04 |[=

250 250 Default 91.0 91.0
E Diab_Patients "
Test3
' i Tutorial_Study i

Only your currently chosen subjects and channels are imported. This data will remain saved in
your working memory during one session, e.g. until you close FLIMX. Accordingly, the size of
working memory in use is dependent on the amount of subjects and channels imported during
one session. Depending in the amount of pixels, one subject needs about 16 MB working
memory per channel.

Back to top Back to chapter

Select Condition

To select only study data which match a certain condition in FLIMXVis, for example all subjects
with age >=60, click on the arrow in the dataset section as seen below. The names of all
conditions for your current study will show up. Select a condition by clicking on it.
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Repeat this process on the top right window of FLIMXVis to select a condition for visualization
in the top right window.

Note that after selecting a condition your subjects list will contain only those subjects which
match the condition. To show all subjects, select -.

File Export Settings Statistics Study Manager FLIMXFit Info

[ Intensity Overlay — | Dataset Misc. Dataset Intensity Overlay
[ enavie Diab_Patients [+ [ enable ROl sefinition [Tutorial_sway v - vt]os102014 155742 |1 | [ enable
5 [<][0e |5 ||| O] synchronize 30 views | | |params v|unvarmte .. v|ro130 w[inear vJen  w||| B [<[04 5]
52.1 s s
140 £
120 £
Cross- r Condition010 41.5 808759
section Condition011
iy =
o, ey | Current Current
Denahls | |
Condition015
Condition03 S [
Condition04
Condition07
Condition08
Condition09
Cond4+alter
cond4+amd 2= =
9768379

Back to top Back to chapter

Select subject

To visualize a subject from your current study in FLIMXVis, click on the arrow in the dataset
section as seen below. The names of all subjects in your current study will show up. Select a
subject by clicking on it. Repeat this process on the top right window of FLIMXVis to select data
for visualization in the top right window.

File Export Settings Statistics Study Manager FLIMXFit Info

[ Intensity Overlay Dataset Misc. Dataset Intensity Overiay
[ enable Diab_Patients 1 B | [] enable ROl definition Tutorial_Study ~/l- v[t/os102018 155742 4] | [Jenavie
8 [<][04 ] | aAmphusepercentz v |univariate | [ synchronize 30 views | | params v |unwariate v|roi30 v[inear vJen v || B [<][04 ]
521 886
— 415 759
section
horiz.
) Current Current
[] enable | |
30.9 832
203 50.5
976! 379

Back to top Back to chapter s

Select Channel
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In case of multiple channels, select a channel by clicking on the current channel as seen below.
The available channel numbers for your current subject will show up. Select a channel by
clicking on it. Repeat this process on the top right window of FLIMXVis to select a channel in the
top right window.

File Export Settings Statistics Study Manager FLIMXFit Info E]
[ Intensity Overiay | ' Dataset = Misc. Dataset = Intensity Overlay
[ enabie Diab_Patients v |- « |t pote v 4] | [ enable ROI definiion ‘Tutorial,smu,r v _. v Mngmzoujs.suz v|]|| [Denabie
8 [<][0e 5] || [ampitudePercentz v |univariate .. w|20  w[inear ~[cn1 | | [Jsynchronize 20 views | |[params w|univariste ... v|RoI3D w[inear v[cn  wl|| B [<[0e ]3]
— A a P— -

52‘|I58.6

Back to top Back to chapter

Select FLIM Parameter

To visualize one FLIM parameter, click on the arrow in the parameter section as seen below.
The FLIM parameters will show up. Select a parameter by clicking on it. Note that for parameter
visualization, you must chose univariate view (which is set on default).

File Export Settings Statistics Study Manager FLIMXFit  Info ]
iitensty Overiay — Dafassl — s Dataset ensiy Overiay
] enable Diab_Patients a B v/t pote v+ [ enable ROl gefinition [Tutorial_stway |- vt |ost02014 155742 v || | [ enabie
8 [<][04|[>] | |AmpltugePercentz v |univarite .. v|2p  w[inear ~[en1 v/ | [ synchronize 30 views | | [params v|unvarate .. v|ro130 w[inear v[en ||| B [<[04 |E]
AmpltudePercent 1 — 521 886
AmplitudePercent 2
140
120§ vGroup_Lifetime
Cross- VGroup_Tau1_01 e
SeCiun MVGroup_Taus
BLoe 100 Current Current
[] enabie | 1
fogas 05F {832
60 | Tau3
chiZ
a0 J{ nsnit 1 2034505
]
The same routine applies for visualizing a parameter in the top right window.
File Export Settings Statistics Study Manager FLIMXFit Info ]
| intensity Overiay | | Dataset s [ Misc. Dataset = Intensity Overiay
[ enable Diab_Patients b B v [t/pote v 1]/ | [J enable ROl gefiniion |piab_patients v[t |bots wt]l O enavee
8 [<[0e 5] ||ampitucePercentz v |univariste .. v|20  w|inear v|cn1 v | (] synchronize 30 views | | |Ampitugepercent 1 . v|roi30 wfinear v[en1 v 8 [<[os ]

521 88.6

AmplitudePercent 2

140 § i AmpltudePercent 3

. Intensity

[ MVGroup_Amplitude1_MaximumPhotons1
120 F MVGroup_Lifetime

Cross- go | | MVGroup_Taul_at

i MVGroup_Taus

i Iy 1 et Current

[[] enable ‘

Tau1

Tau 2

50 |Teu3
TauMean 1
chiz
hShift 1

Back to top Back to chapter
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Dimensions

FLIMXVis offers three different dimensions:

e 2D: 2D Overview. The whole image is displayed. Use this view to define your region of
interest (ROI).

e ROI 2D: Shows a 2D image of your region of interest (ROI)

e ROI 3D: Shows a 3D image of your region of interest (ROI)

To select a dimension, click on the arrow next to your current dimension as seen below. A list
containing the three dimensions will show up. Select a dimension by clicking on it. The same

routine applies for selecting a dimension in the top right window. Dimension can be selected
separately for each window.

File Export Settings Statistics Study Manager FLIMXFit  Info

[ Intensity Overlay Dataset : _ Misc.
[ enable Diab_Patients vl - vt D016 v 4 | [ enable Ri

B ?” 0.4 :| AmplitudePercent 2 leni\fariate .. W|2D v |linear |L‘h1 w || | [] synchror
- - :

140 |

120
Cross-
sechion
(horiz.) 100
[ ] enakle
2D

2D is the default setting for viewing an image. Use this view to define your region of interest
(RQI). The whole image is displayed in a 2D view. To change from ROI view to 2D, see above.

Back to top Back to chapter

ROI 2D

ROi 2D shows a 2D image of your region of interest (ROI). In order to use this view, you must
first define a ROl in 2D.

In the example below, this view has been chosen for the top right window. The whole picture as
well as ROl are seen in the top left window while a close-up of the selected ROl is displayed in
the top right window.
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File Export Settings Statistics Study Manager FLIMXFit  Info

|| Intensity Overiay | ' Dataset — [ Misc. Dataset ~Intensity Overlay
] enable Diab_Patients v _ - v h D016 v L [] enable RO definition |Dinh_Pat>enEs v _ N v Mnma v M [] enabie
8 [<][0e 5] || ampituderercentz |Unwariste .. |20 sy ize 0 views || .. v|roi20 w[inear v[en w| | B [<[0e]3]
F 1 i 521 [ ces
140 | 140
120 120
& 415 759
sechion =
o E ™
W=, ey 100 g v Current Current
D enable | 1
309 63.2
203 S0.5
976 37.9

Back to top Back to chapter

ROI 3D
In order to use 3D view, you should first define a ROl in 2D.

The whole picture as well as ROl are seen in the top left window (2D view) while a close-up of
the selected ROl in 3D is displayed in the top right window.

Rotate the 3D image by clicking on the image and simultaneously moving your cursor.

To synchronize 3D views, see Miscellaneous. For 3D settings, see 3D Plots.

File Export Settings Statistics Study Manager FLIMXFit Info

[ intensity Overlay | | Dataset ; : Misc. Dataset Intensity Overiay
[ enable Diab_Patients v/Il- v/t pote v|t||| [ ensble RO cefintion | ||piab_patients v [l v[1/pos v[4l|| O enatie
8 [</[04]>] | |ampltugePercentz v |unwarate .. v|20 v |imear - Dy ize 30 views || |amp 1 v|unvarste .. v|ro130 w[inear vcn1 v B [<][0.4 ]
= — . 0 521 s
ROIZD
140 |
120
sechion
horiz.
(horiz.) 100 e
[] enable 70

9.76 379

Back to top Back to chapter

Easy to use tool to create HTML Help files and Help web sites
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Views

View options provide different views in which you can display single or multiple parameters.
This section explains the following four options:

Univariate: display one subject and one parameter

Multivariate: display multiple parameters in 3D view

Scatter Plot (Condition): display scatter plot for all subjects from one study/condition
Scatter Plot (Multiple Studies): display global cluster for multiple studies

To select an option, click on the arrow in the dataset section as seen below. Select an option by
clicking on it.

Settings  Statistics  Study Manager FLIMXFt  Info

3y | Dataset Mise
Diab_Patients - v [t D016 v [+]|| [ enable R

3 Tau 1 % |Univariate ... v 2D W |finear Ch1 Dsynchrun

Mukirariate

140 Scatter Plot (Condition)
Scatter Plot (Multiple Studies)
"
120
Univariate

Univariate view is the default option. Within this view, one FLIM parameter or scatter plot for
one single subject is displayed. To select a study, subject and parameter, see here.

Back to top Back to chapter s

Multivariate

In this view, FLIMXVis displays multiple parameters on top of each other in one single view.
Note that you must first define a cluster before using this view. For more information on
clusters and scatter plots, see Scatter Plots.

To use this view, first chose Multivariate from the view section. After this, the parameter
section will include only your clusters. Chose a cluster. In this view, only 3D dimension is
available. The necessary settings are indicated by arrows in the picture below.

After making the appropriate selections, the cluster parameters will be displayed on top of each
other as seen in the example. Rotate the 3D view by clicking on the image and simultaneously

moving your cursor.

For options on scaling of multivariate views, see Visualization Settings.
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Settings  Statistics  Study Manager  FLIMXFit  Info

ay Dataset Misec.
Diab_Patients vl - v |t Dote v|4]|| [ enable
:| WY Group_Taus W | MuRivariate ... v |ROI3 |Iinear |l:h 1 % |:| synichro

Back to top Back to chapter

Scatter Plot (Condition)

In this view, FLIMXVis displays a sum scatter plot over all subjects from one study/condition.
Note that you must first define a cluster before using this view. For more information on scatter
plots and clusters, see Scatter Plots.

To use this view, first chose View Clusters from the view section. After this, the parameter
section will include only your clusters. Chose a cluster. You may select study, condition, cluster
and channel in the dataset section.

After making the appropriate selections, the sum scatter plot over all subjects from your
selected study will be shown as seen in the example below. You may use different dimensions.
The necessary settings are indicated by arrows in the picture below.

For better visualization of small changes, use log10 (logarithm to the base of 10) colormap.
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ay Dataset Misc
Diab_Patients [ |ena

v |inear Ch1 v |_|5)""

WV Group_Taus

140

120

60

To change color of the clusters, click on the buttons on the top showing your current color (here:
red). The following window will pop up. Select a color by clicking on it or type in three RGB
values. Click OK to save your settings and close the window or Cancel to exit without saving.

1 Color Selection -

Color Selection

—

RGB (0-2556) 255|227 | 0

0].4 Cancel

Back to top Back to chapter

Scatter Plot (Multiple Studies)

In this view, FLIMXVis displays the scatter plots over all subjects from all studies which belong
to one global cluster. Note that you must first define a global cluster before using this view. For



more information on group clusters, see Scatter Plots.

To use this view, first chose Global Clusters from the view section. After this, the parameter
section will include only your global clusters. Chose a cluster.

After making the appropriate selections, the scatter plots for your global cluster will be shown
in one picture as seen in the example below. The necessary settings are indicated by arrows in
the picture below.

For better visualization of small changes, use log10 colormap.

4 FLIM

File Export Settings  Statistics  Study Manager FLIMXFit  Info
Intensity Overlay ; Dataset

enapie

m
= |
n

Cluster_Lifetime W Scatter... v |20o0 + |logld | |Ch1 w
2490
1990
|:| enable
current:

1490

990

490

40 90 140 190 240 290 340

To change color of the clusters, click on the buttons on the top showing your current color (here:
red). The following window will pop up. Select a color by clicking on it or type in three RGB
values. Click OK to save your settings and close the window or Cancel to exit without saving.
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Color Selection - ':'

Color Selection

w6 (0-259) 255 227 | 0

. OK | | cancel

]

Back to top Back to chapter
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Intensity Overlay

When displaying FLIM parameters, intensity overlay may be enabled for better contrast and
orientation.

These options are marked by two arrows in the picture below. To enable intensity overlay, tick
the enable box. Use the arrows next to B to set brightness (B) of the intensity overlay. B lies
within 0 and 1. Intensity overlay and brightness are chosen independently for each window.

" intensity Overlay —  Dataset : —Misc.
I enable Diab_Patients v ) v |t D06 v|t]|| [ enabi

B [<][04]] || Taut v |Univariate .. v|20  w|inear v|ch1 v/ | [Jsynch

140

120
Cross-
sechon
(horiz.) 100
[] enable

40
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In the example below, intensity overlay has been enabled for the left picture. In the right
picture, intensity overlay has been disabled.

[ Intensity Ove Dataset = . Wisc.
Diab_Patients «/Il- v/t Dots v [+]] ] [ enabe
B ?IIWTI Tau 1 vIUnivariate v|2|] v|linear |Ch1 v ||| ] synch
140 Lol o 7~ ‘ 140 -‘ .
Intensity overlay enabled Intensity overlay disabled
0 - —_—
Cross- L
section
(horiz) 100
Denahls -
80
60
40
20
20 40 6 8 10 120 140 160 0 4 6 8 100 120 140

Back to chapter

Easily create HTML Help documents

Linear and log10 Colormap

FLIMXVis offers the possibility to visualize data using a

e Linearor
e logl0
colormap.

Since log10 colormap converts numerical values to logarithmic scale, small numerical
differences will result in larger logarithmic differences and are therefore easier to spot.

To select linear or log10, click on the arrow in the view section as seen below. Select a
colormap by clicking on it.

Note: log10 colormap is especially suitable for displaying scatter plots.

LY
File Export Settings  Statistics  Study Manager FLIMEXFit  Info
Intensity Overlay Dataset
[ | enable Controls W - W HOO3 W E
20

B [<] 04 |5

Amplitude 1 % Univariate - % |lingar % |Ch1

linear
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Miscellaneous
The miscellaneous options (labeled Misc.) are located in between the left and right Dataset

Options window as indicated by the arrow on the picture below. The two options are

e FEnable ROI definition and
e Synchronize 3D views.

File Export Settings Statistics Study Manager FLIMEFit  Info ]
Intensity Overlay Dataset Misc. Dataset = B Intensity Overlay
[] enabie Diab_Patients v !. v |t D016 W L D enable ROI definition Diab_Patients v !_ w |t D016 v |i [] enabie
B [<][04 =] | | [Tau1 v |Univariate v|p  w[inesr v[cn1 v ||| [Jsynchronize 30 views | | Tau1 | univarite v|zo  vinear «[cn1 || B [=][0a ]3]
98.1 98.1

¥ ¥

Cross- 81.1 81.1
section
(horiz.)

[] enable

Current Current
| I

84.0 84.0

469 469

299 299

Enable ROI Definition

To enable the ROI definition through a 2D Mouse Pointer in 2D view, tick the box Enable ROI
definition. Hovering your cursor over the windows results a cross hair which can be used for
better positioning of the ROI. The current mouse pointer position on the windows is shown on
the right side next to the color bar. In the example below, the current position is 156|151|122.
The coordinates correspond to x|y|z. To define the ROl on the left window hold the left mouse
button and draw the desired ROI. While enable ROI definition is enabled the rotation of the
right window (3D view of one window) is not available.

Enabling the ROI definition disables the ability to rotate 3D plots. Disabling the ROI definition
allows 3D rotation again.
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File Export Settings Statistics Study Manager FLIMXFit Info

Ftensity Overiay | | Dataset Wisc. [ Dataset - - tensity Overiay
[ enable Diab_Patients M B v [t/ pote v 1]/ | [¥] enable ROI definition |pian_patients g B w[t [bots v[t]| O enabe
8 [<][04 5] | Taut v|uniarigte .. v|20  w[inear ~[cn1 v ||| [Jsynchronize 30 views | | [Tau1 v |univariate .. v[20  w|[inear v[on1 ]| B [0
Fe v & W 561 9.1
140 * o
Cross- 1.1 a1t
section
horiz.
i) - - Current Current
] enable 17|74 17|74
575 575
640 1640
463460
2008500
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Synchronize 3D Views

To synchronize the views in the top left and right window in 3D view, tick the box Synchronize
3D Views as indicated by an arrow in the picture below. By clicking on one image and
simultaneously moving your cursor, both 3D windows will now rotate synchronously.

File Export Settings Statistics Study Manager FLIMXFit  Info

intensty Overlay | Dalasel fisc. Datasel - - ntensiy Overiay

[] enable Diab_Patients M B |1/ pote v 1] | [ enable ROI definition |piab_Patients |- v [t |bots v[] | O enabe

8 <04 =] | Taut v|uniariste .. %|R013D v [inear ~[cn1 v /|| (4] synchronize 30 views | | |Tau 1 v |univeriate .. v[ROI3D v[inear v[cn1 v| | B [<l[04]B]
6.1 [ es1

80
Cross- 1 811 81.1
sned?m 80
(horiz.} Current Current
[[] enable 1 1
84.0 64.0
468 468
299 299
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Supplemental Plots
FLIMXVis offers the possibility to show a Histogram, Horizontal Cross-Section or Vertical Cross-
Section of your image. These plots are called supplemental plots.

The options are located underneath the top left and right window as indicated by the arrows in
the picture below.

Within this section, the following functionalities are explained:
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Select a supplemental plot
Histogram

Horizontal cross-section
Vertical cross-section
Show cross-section in 3D

For supplemental plot visualization options, see Settings.

100 'T 150 100 h 150
100 100
50 50
50 50
299 299

Cross-section {vert) [ ] enable
Descriptive Stats Descriptive Stats
none v |linear Scalng none v |inear Scaiing

Mode 70 ~
Median 65.5

& F {
Var. 399

SD 6.32
cv 986 7
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Select a supplemental plot

To select histogram, horizontal or vertical cross-section in FLIMXVis, click on the arrow next to
none underneath your main window as indicated in the example below. A list with the three
options will pop up. Select an option by clicking on it.

Cross-sechion (vert.) [ | enable
Descriptive Stats

nong ¥ |linear Scaling

Mode 7O a.
Histogram Kedian 65.5
Cross-Section (horizontal) Mean 654
Cross-Section (verfical) Var. 393

=D 6.22

CV 9.66 s

The same procedure applies to selecting an option for the image on the right. Histogram,
horizontal cross-section and vertical cross-section can be chosen separately for both windows.
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Histogram

The histogram shows the frequency distribution of a certain parameter within your current
picture.

In the example below, the distribution for Tau 1 is shown in the bottom left window. The
numerical values of your parameter are seen on the x-axis while the amount of pixels for each
parameter value is shown on the y-axis. The unity corresponds to the FLIM parameter.

From the histogram in our example, it can be seen that for example at the time constant of 120



ns, the picture contains ~ 1.5 x 1074 pixels.

Cross-section (vert.) :I enabls
.......................................................... | Descriptive Stats

Subject v | Hstogram i % |linear Sca
19000 - - i | i Mode 70 A
Median 65.5
10000 |- “lMean 654
5000 - J[var. 399
&D 6.32
0 . CvV 966 il
30.0 40.0 20.0 60.0 70.0 g0.0 80.0
nterest (left)
v Arithmefic Image (based on keft zide)

Histogram FLIMX offers the possibility to show three different histograms:

e Subject: Shows a histogram for a single subject. The current parameter, subject, channel
and, if selected, ROI (default) are shown.

e Study (Condition): Shows a histogram over all subjects within your current study and, if
chosen, condition.

e Multiple Studies: Shows a histogram over more than one study. To use this option, you

must first define a group.

To select an option, click on the arrow next to your current option. A list will show up. Select one
of the three options by clicking on it as seen in the example below.

Cross-section (vert) [ | enable
Descriptive Stals

Subject v | Hstogram v |linear Sca
15000 - . : Mode 70 -
10000 L Study (Condition) | Median 65.5
Multiple Studies Mean 654
5000 L ||Vfar. 399
sD 6.32
0 . [T 966 ¥
30.0 40.0 20.0 60.0 0.0 80.0 80.0
nterest (laft)
e Arithmefic Image (based on kft side)

While loading histogram data, the progress of importing this data will be seen in the lower part
of FLIMXVis as indicated by the arrow in the picture below. The red bar shows the progress and
approximated time remaining. Wait for this progress to finish before continuing.

Note:

Only your currently chosen subjects and channels are imported and calculated. This data will
remain saved in your working memory during one session, e.g. until you close FLIMX.
Accordingly, the size of working memory in use is dependent on the amount of subjects and
channels imported during one session.
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Subject w | Histogram w |linear Scaling none
T I T T Mode 150 ~
Median 134
Mean 135
jwar. 359
sD 19.0
L . cv 14.0 ¥
120.0 170.0 220.0 270.0
Arithmetic Image (based on left side) Progress
255 _none- w | New
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Horizontal Cross-Section

In order to show the horizontal cut, you must tick the box enable on the left side of your image.
In the picture below, this box is indicated by an arrow.

Cross-
section
{horiz.}

[[] enabie

QD =
E'I} =
70 . L
&0 | -'.
Ed} -
40 _ Bi ‘
o !
150
100
Cross-section (vert) [ | enable
Descriptive Stats
Subject v | Histogram v | linear Scaling |
15000 : - : . - Mode 70 -
Median 65.5
10000 |Mean &s5.4
5000 | _[var. 399
SD 6.22
0 : [T 966 "
300 40.0 20.0 60.0 0.0 80.0 90.0

After ticking enable and selecting horizontal cross-section from the drop-down menu, a dashed
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line will appear horizontally across your image. This line represents the location of the cross-
section. In the bottom window, the z-axis at the location of the cross-section will be displayed.

To change the position of the cross-section, type in a coordinate or move the bar on the left of
your image. In the example seen below, y-coordinates 154 have been selected for horizontal
cross-section. Coordinates are given in pixel.

For cross-section visibility in 3D view, see below.

Cross-
section
(horiz.}
| enable
current:

" invert

Crozs-gection {vert) [ ] enable

Descriptive Stats -~

T ||Mode 70 S
Median 655 I
Mean 654

ar. 399

100

EDF

. . . . . Llev ses Cr
- - 20 40 G0 B0 100 120 140 160
Back to top Back to chapter

4]

Vertical Cross-Section

In order to show the vertical cross-section, you must tick the box enable underneath your top
window. In the picture below, this box is indicated by an arrow.
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Cross-
section
(horiz.}

After enabling vertical cross-section and selecting the option from the drop-down menu, a
dashed line will appear vertically across your image. This line represents the location of the
cross-section. In the bottom window, the z-axis at the location of the cross-section will be
displayed.

To change the position of the cross-section, type in a coordinate or move the bar at the bottom
of your image. In the example seen below, x-coordinates 55 have been selected for vertical
cross-section. Coordinates are given in pixel.

For cross-section visibility in 3D view, see below.
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Cross-
section
(horiz.}
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3D Cross-Sections

In this section, 3D options for vertical cross-section are shown, but same routine applies for
horizontal cross-sections. The following options will be explained:

e Show 3D view of cross-section
e |nvert 3D view of cross-section
e Pad cross-section space.

Show 3D view of cross-section
To show a 3D view of your cross-section, you must first tick enable and select the option from
your drop-down menu. Then, chose 3D dimension from the menu in your dataset section. The

corresponding options are indicated by arrows in the picture below.

The 3D view now only shows the part of the image which is located on the right side of your
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cross-section. For better comprehension, a 2D image of the cross-section has been selected in
the right window, while a 3D view is shown on the left.

Intensiy Overlay Datazet ] Misc.
[] enable Diab_Patients v/Il- v 1| pots v (4|1 [] enable ROI definition
B ||| 04 ||=] || |Tau1 v |Univariate .. ¥|ROIZ3D v |inear v |Ch1 v/  [¥] synchronize 3D view
Cross-
zection
{horiz.} 80
[] enabile
80 |
70 4 ad
F ]
0 f
5 A
40 \ 100
30 |
4
140 120
100
40 20
| [ d|
1 Cross-section (vert) [«]enable current| 55 | [ Jinvert 183
Descriptive Stats
Cross-Section (vertical) W |linear Scaling
I I ] T T T Mode 70 S
Median 65.5
“Mean 654
Var. 399
sD 6.32
) ) ) . . X L [T 966 ¥
20 40 60 80 100 120 140

Invert 3D view of cross-section

To see a 3D view of the left side of your cross-section, simply tick the box invert above your
supplemental plot as indicated by an arrow in the picture below.
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Intensiy Overlay — [ Datazet 1 Misc.
[] enable Diab_Patients v/IN- v (1] 001 v [4] ' [ enavie RoI defintion
B [<][ 0.4z | ||vau1 v |univarste .. v|ROI3D w[inear v|cn1 v | [ synchronize 30 view

Cross-
section
{horiz.}

[] enable

[ I [T |

i Descriptive Stats
Cross-Section (vertical) v |tnea.r Scaling W ]

Mode 70 ~
ledian 65.5
| lean 654
3959
6.32
966 o

36 3

Pad cross-section space
To show the whole image in 3D, and not only the part on the right or left of your cross-section,

tick Pad Cross-Section Space within the visualization settings. For more information, see
Visualization.
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Select A Region Of Interest (ROI)

Options for selecting a region of interest (ROI) are located in the lower part of FLIMXVis as
indicated by the arrows in the picture below. On default, none is selected.

FLIMXVis offers the possibility to use

ETDRS grid

Rectangular ROI
Circular ROI

Polygonal ROI

| YR i

[ -

29.9I31.’I

20 40 60 80 100 120 140 160 20

Cross-Section (vert) [ | enable

Descriptive Stats

none v |linear Scaling

Region of Interest (Left)

none v Arithmetic Image (based on left side)
155 101 _none- w | New

ETDRS Grid <|| 143 |= 71

Rectangle #1 = (08149 = 892835

Rectangle #2

Circle #1
Circle #2

Polygon #1
Polygon #2

ETDRS Grid
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none

Cancel

100 120 140 160

Descriptive Stats

W |linear Scaling
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none v
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To select an ETDRS Grid, click on ETDRS Grid within the_ ROl section. Then type in the x and y
coordinates or click on a point in the picture with your cursor to define the center of the circle.
The size of the ETDRS grid is fixed. Optionally, z coordinates might be defined. The ETDRS Grid
will be displayed in the left window and the content will be displayed in the right window.

To choose which area of the ETDRS Grid is displayed, click on the arrow next to your current
area (here: full circle) as seen below. A list showing all available areas will pop up. Select an
area by clicking on it.

2100

1800

1800 \ Ay
N -'

central 100 120 140 160 180 200 220

inner superior

inner nasal i) [ enable o
. S Descriptive Stats
inner inferior nene w |linear Scaling

inner temporal
outer superior
outer nasal
outer inferior
outer temporal
inner ring
outer ring

none % |linear Scaling

nterest (el Region of Interest (Right)

id ¥ | full circle w Arithmetic Image (based on left side) Progress ETDRS Grid v | |central
118 = — o hew Value Combi Op Vale X [< 119 |[=

18 |[= [Importing (Ch 1) Cancel Y [=]] 119 |[=

|
For ETDRS Grid options, see settings.
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Rectangle ROI

To select a rectangular region of interest, select Rectangle #1 or Rectangle #2 within the ROI
section. Type in the basic points of your rectangle. The rectangle will be displayed
simultaneously in both windows. The size of the rectangle is indicated in the box with A. You
can also draw the rectangle by holding the left mouse button within the ROl section and drag
the pointer to the desired place.
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5050

3788

Current

2525

1263

o

Descriptive Stats
none ¥ |linear Scaling

[[] enable
20 40 60 80 100 120 140 160 180 200 220
Cross-sectior(vert) [ | enable
none « |linear Scaling
Region of Interest (Left)

Rectangle #1 v Arithmetic Image (based on left side)
X |<f| 100 |=]|- |<]| 163 ||=] & 64
Y |<f| 85 |l=]|- |<]| 138 ||=] A

-nene- w || New
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Circular ROI

Region of Interest (Right)
Frogress Rectangle #1 v
Value Combi Op  Value X [<[ 100 |[=]- [<][ 163 |[=

[importing (Ch 1) Cancel Y < as |=]-[</ 128 =

2818

2399

Current
pos
wval

1142

To select a circular region of interest, select Circle #1 or Circle #2 within the ROl section. Type
in the basic points of your circle where the first value stands for the center and the second for
the spread from the center. The circle will be displayed in the left window and the content will
be displayed in the right window. The diameter of the circle is indicated in the box marked with

A. You can also draw the circle by holding the left mouse button within the left picture of the

dataset and drag the pointer to the desired place.
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4 FLIMXVis - o IEN
File FExport Settings Statistics Study Manager FLIMXFit  Info E
infensity Overlay Dalaset Misc. Dataset Infensity Overlay
[] enable Diab_Patients w - ~ || D016 w4 [#] enable 20 Mouse Pointsr Diab_Patients v - ~ |t D016 w |+ [] enable
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Median 1978
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Polygonal ROI

To select a polygonal region of interest, select Polygon #1 or Polygon #2 within the ROI
section.

Polygons are not yet implemented.

Back to top Back to chapter

Produce electronic books easily

Descriptive Statistics

FLIMXVis descriptive statistics helps you to analyze your study data based on descriptive
statistics such as median, standard deviation or skewness. This section helps you to understand
and use the following functionalities:

Open Descriptive Statistics

Graphic Interface

Select study, condition, channel, FLIM parameter and ROI
Show Histogram

Export statistics data

For statistics options, see Settings. Note that you must first create a study using Study Manager.
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Open Descriptive Statistics
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To show descriptive statistics for your images in FLIMXVis,

Open menu item Statistics > Descriptive Statistics

as seen in the picture below.

File Export Settings |5lat|stics Study Manager  FLIMXFit  Info

Intensity Overlay Data b iotive Statist Misc. Dataset Intensity Overlay
i -

] enable Dial mf'm'_“ e v t|p0s v 4|/ | [] enable ROI definition Diab_Patients v-. v[t pots v+ | [] enable

B [<][04 ][] |||Tau Rl e Eaup: I v|ROI3D v |inear +|ch1 v/ | [¥] synchronze 30 views | | Tau1 v |uniariate . v|ROI3D w|mear v/ch1 v | B [<] 04 |=

Group Comparisen

The following window will pop up:

98.1 I93|

£ FLIMXVis Descriptive Statistics - nIEN
File ]
Study Selection Display Excel Export
Diab_Patients v|l- v| ||ch1 w| || |current FLM parameter v currentROI | |current channel v | [¥] include statistics histograms | Go
FLIM Parameter ROI Selection Statistics Selection s )
! v =
Intensity | — = Mode + | Class width 1 Update [) FLIM parameter [v] ROI [_| channel Preview neng

Back to chapter

FLIMXVis Descriptive Statistics Graphic Interface

The FLIMXVis descriptive statistics graphic interface can be divided into four functional
sections. These sections are marked and labeled in the picture below:

Selection Options

Export Options

Histogram Window
Descriptive Statistics Table
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[ FLIMXVis Descriptive Statistics > B n
Fte Selection options Export options -
f Study Selection Display Y Excel Export N
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Selection

Options for selecting a

Study
Condition

Channel
Parameter and
ROI

are located in the selection window of FLIMXVis descriptive statistics.

Study

To select a study, click on the arrow next to your current study. A list containing all of your
existing studies will show up. Click on the name to select a study.
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File

Study Selection Display Excel Export
Diab_Patients M- v Ch1 v current FLIM parameter | current ROl W | current channel v Zlnclude statistics histograms | GO
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Condition

To select a condition, click on the arrow in the field left to your current study. A list containing
all conditions within this study will show up. Click on the name to select a condition.

Study Selection Display Excel Export
Diab_Patients wll- v Ch1 w current FLIM parameter ~ | current ROl ¥ | |current channel v Z include statistics histograms | Go
FLIM Parameter ROI Selection Statistics F Shest Hame ER—
o o ” # = Mode o I?alaraki Update | FLIM parameter /| ROl || Channel Preview | Rectangle #1_AmpludePercent
Condition02 |
w T Condition05 T
Condition0&
e Condition01
Condition010
20— Condition011
Condition012
0= Condition013
Condition014
30 Condition015
Condition03
20— Condition04
Condition07
10 — Condition08
Condition08
i} - Condd+aker
50 cond4+amd
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Channel

In case of multiple channels, click on the arrow next to your current channel as seen in the
picture. A list containing all channel numbers within this study will show up. Click on the name
to select a channel.

Study Selection Display Excel Export
Diab_Patients vl v | chi v ||| curentFLM parameter v | currentROI v | currentchannel v [¥] include statistics histograms | Go
FLM Parameter ROI Selection Statistics Selection G'”- LN ] ]
i 1w #H v Mode + Class wigth | 10 _ - [+ FLIM parameter [+ ROl [ | Channel Preview | Rectangle #1_Ampltude|
i reent 3 a
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Parameter

To select a FLIM parameter such as amplitude or time constant, click on the arrow next to your
current parameter as seen in the picture below. A list containing your parameters will show up.
Click on the name to select a parameter.
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ROI

To select a Region Of Interest (ROI) within which descriptive statistics are calculated, you must
first define this ROI. To select a ROI, click on the arrow in the ROI Selection box and chose
custom or ETDRS grid by clicking on it.

Study Selection Display Excel Export
Diab_Patients v v Ch1 v current FLIM parameter ¥ current ROl V| current channel v zlnc\ude statistics histograms | Go
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Rectangle 32

Circle #1
Circle #2
Polygon #1
40 — Polygon #2

50

30 -

20 —

10 |-

Back to top Back to chapter

News and information about help authoring tools and
software

Histogram and Statistics

Histrogram for one statistic parameter is shown in the histogram window. Descriptive statistics
for each subject within your current study are shown in the descriptive statistics window at the
bottom of FLIMVis Descriptive Statistics.

To select which statistic parameter to show in the histogram window, click on the arrow next to
your current statistic parameter as seen in the picture below. A list containing all statistic
parameters will show up. Click on the name to select a parameter.

The class width defines the amount of values contained in each step. To select a class width,
type in a number between one and your maximum number of individuals within your current
study. In the example below, a class width of 10 has been chosen. To set a global class width,
see Statistics Settings.
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Study Selection Display Excel Export
Diab_Patients v - v Ch1 v current FLIM parameter ¥ currentROI W | current channel Vv Z include statistics histograms | Go
FLIM Parameter ROI Selection Statistics Selection e

4 M o i Rectangle #1_AmpludePercent
AmpltudePercent 1 ||| [Rectangie #1 = Mode v Class wigth | 10 Update || FLIM parameter [+ ROl || Channel Preview ctang 1_ ePe 1

Mode
I Median

70

Mean

E) Variance

Standard Deviation
Coefficient of Variafion
Skewness

Kurtosis

Confidence Interval (lower)
30 - Confidence Interval (upper)
Total

20— Pixel

50 —

a0 -

10—

0 il

To confirm your changes and show descriptive statistics for your current options, click Update
as indicated by the arrow in the example below. While FLIMXVis updates your data, a moving
circle will show on the update button. Wait for this process to finish before continuing.

Study Selection Display | [ Excel Export
Diab_Patients v||- v lch1 v | ||| current FLM parameter v | currentROI v | |current channel v | [¥] include statistics histograms | Go

FLIM Parameter ROI Selection Statistics Selection Sheet Name

[v| FLIM parameter | ROI [ ] Channel Preview | Rectangle #1_AmpludePercent

el nt 1 A # v Mode w Class width | 10

In the example below, the study Diab_Patients is displayed.

Since no condition has been selected, all subjects within the study will be compared
statistically. For each subject, descriptive statistics for Channel 1, Amplitude 1 and custom ROI
are computed. These statistics (mode, median, mean, ...) are shown in the descriptive statistics
window at the bottom. Use the bar on the left to scroll through your subjects.

In the histogram window, the histogram for median with a class width of 10 is displayed. On the
x-axis, the median values are shown. On the x-axis, the amount of subjects within each median
value is shown. When decreasing or increasing class width, bars will get finer or less fine.
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Export

Options for excel export are located in the upper left window within the descriptive statistics
graphic interface. FLIMXVis offers you the possibility to export current or all FLIM Parameters,
ROl and channel. Chose current or all by clicking on each arrow and selecting the appropriate
option as seen in the picture below.

To include statistics histogram in your excel sheet, tick the corresponding box.

Data name is previewed in the export window. To change labeling, tick or untick the boxes on
the left of labeling preview.

After selecting all options, confirm by clicking on Go.
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Study Selection Display Excel Export
Diab_Patients wvll- v Ch1 v current FLIM parameter v current ROl % | |current channel v 2] include statistics histograms | Go |
FLIM Parameter ROI Selection Statistics Selection e
al FLIM parameters. |:| Channel
AmplitudePercent 1 ~ || |Rectangle #1 W Mode v Class width | 10 Update = =

-

Preview | Rectangle #1_AmpludePercent1

The following window will pop up allowing you to browse your files and select a location to
save your file. Type in a name for your file. Click Save to save your data in excel format (.xls) or

Cancel to close the window without saving.

o Export Data in Excel Fileformat...
+ . =« Local Dhsk (C:) » FLIMK » w | Search FLIMX

Organize + Mew folder B==

. . 3 Mame Date modified
4 Favorites

Bl Desktop
& Downloads

i=| Recent places

18 This PC
m Desktop
| Documents
4. Downloads
ot Music
= Pictures
& Videos

File name: | |

Sawve as type: | (*.xls)

= Hide Folders Cancel
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Multivariate Groups

Multivariate Groups plots help you to analyze linear correlations between different FLIM

Parameters. This section deals with the following functionalities:

Open Multivariate Groups
Multivariate Selection

Multivariate Group Definition
Multivariate Group in Multiple Studies
Visualize Multiple Groups
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Open Multivariate Groups

To create multivariate groups for your parameters in FLIMXVis,

Open menu item Statistics > Multivariate Groups

as seen in the picture below.

4 FL
File Export Settings | Statistics | Study Manager FLIMXFit  Info
Intensity Owverl Dat
e s e Descriptive Statistics
[] enable Tuts . — v ||t 09102014_155740 v |4
B [<][0.4 ][] || |rau|l Multivariate Groups || o™ 1o w[inear v[cn1
250 "_ Group Cu:urr.maEDn " 2= ,i T &

The following window will pop up:
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Y FLIMXVis Multivariate Group Tool - 0
~Study Selection Multivariate Group Selection
Tutorial_Study v | | | add || Deete | |Rename]
| Cluster_NewMName W
—Multivariate Group Definition
*-axis y-axis
FLIM parameters: (Used classwidth: 10} (Used classwidth: -}
Amplitude 1 Y OffzetGuess 1 'Y _
Amplitude 2
Ampltude 3 Selectto x
chi
offset 1 Selecttoy
shift 1
Tau 1
Tau 2 W ¥ ¥

~Multivariate Group in Multiple Studies
Multivariate groups are required to have identical names in different studies!

Available Studies + Conditions: Selected Views:
Study | Condition Study | Condition
Tutorial_Study -
Tutorial_Study CondAge
Select
Deselect

Back to chapter
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Multivariate Selection

Within Multivariate Selection, you can add, delete or rename multivariate groups. This section

123 /181


http://www.helpndoc.com/help-authoring-tool

FLIMX User Guide

is marked by a red frame in the picture below.

< FLIMXVis Multivariate Group Tool - O
Study Selection Multivariate Group Selection
Tutorial_Study b Add Delete Rename
Cluster_NewMName W

Multreariate roup Defintion
X-axis y-axis
FLIM parameters: (Used classwidth: 10} (Uzed classwidth: -}

EEE - |
Amplitude 2
Amplitude 3
chi1

offzet 1
shift 1

Tau 1 Deselect

Tau 2 ¥ ¥ W

Select to x

Select to y

Multivariate Group in Multiple Studies
Multivariate groups are required to have identical names in different studies!

Available Studies + Conditions: Selected Views:
Study Condition Study Condition
Tutorial_Study -
Tutorial _Study CondAge
Select
Dezelect

Cloze

e Add : First select a study from the Study Selection list by clicking on it. Then type in the
name of your multivariate group in the box on the right (here: Cluster_NewName) and
confirm by clicking on the button labeled Add.

o Delete: Click on the group you wish to delete. Then confirm by clicking on the button
labeled Delete.

e Rename: Click on the group you wish to rename. Then confirm by clicking on the button
labeled Rename. Type in a new name in the box on the top right.

In order to visualize a scatter plot, you must define x and y axis parameters for your group. To
do this, see Multivariate Group Definition. After creating a group, this group will be available in
the FLIMXVis parameter section.

Back to top Back to chapter
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Multivariate Group Definition

Use Multivariate Selection to define x and y axis parameters for visualization of a scatter plot.
These options are marked by a red frame in the picture below.

0 FLIMXVis Multivariate Group Tool - O
Study Selection Multivariate Group Selection
Controls W Add Delete Rename
Cluster_Lifetime v
f- Multivariate Group Definition N
X-axis y-axis
FLIM parameters: (Used classwidth: 10) (Used classwidth: -}
Amplitude 1 ~
Amplitude 2 ;
Amplitude 3 Selectto x
chi 1
offzet 1 Selectto v
shift 1
Tau 1 Deselect
Tau 2 W " W
. A

Multivariate Group in Multiple Studies
Multivariate groups are required to have identical names in different studies!

Available Studies + Conditions: Selected Views:
Study Condition Study Condition
Tutorial_Study -
Tutorial_Study CondAge
Select
Deselect

Close

e Select a parameter to x-axis: Click on a item in the FLIM items list. Then, confirm by
clicking on Select to x. The parameter will now appear in the left list.

e Select a parameter to y-axis: Click on a item in the FLIM items list and confirm by clicking
on Select to y. The parameter will now appear in the right list.

In the example above, Taul has been selected for x-axis and Tau2 for y-axis. See below to learn
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how to visualize the cluster which you just defined.

To create multivariate groups with the same parameters for different groups, see Multivariate
Groups in Multiple Studies.
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Multivariate Groups in Multiple Studies

A multivariate group in multiple studies is a group which contains the same x and y axis
parameters for different studies.

By defining these, you can compare multivariate groups from different studies, for example
pathologic and control groups. These options are located at the bottom of the window as
marked by a red frame in the picture below.
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0 FLIMXVis Multivariate Group Tool - o
Study Selection Multivariate Group Selection
Controls W Add Delete Rename
Cluster_Lifetime W

Multivariate Group Definition

*-axis y-axis
FLIM parameters: (U=ed classwidth: 10} (U=ed classwidth: 50}
Select to x
Selectto y
Deselect
W W W

Multivariate Group in Multiple Studies
Multivariate groups are required to have identical names in different studies!

Available Studies + Conditions: Selected Views:
Study Condition Study Condition |
Controls CondAge
Controls Condition02
C
ontrols Column0s celect
Controls Condition01
Controls Condition03
Controls Condition04 LE22 20
Controls Condition05

Close

To define a multivariate group in multiple studies, select a study and group at the top of the
window by clicking on it. If you have not defined any groups yet, see above to create these first

In the example below, the study Controls and the group Lifetime (shaded gray) have been
selected. Taul and Tau2 are defined on the x and y axis.

At the bottom of your window, this study will now appear. To select subjects with a certain
condition, click on this condition in the Study Views list. To select all subjects from this study,
click on - . To confirm your selection, click on the Select button. Your choice will now appear in
the list on the right (Selected Views) as marked by an arrow in the example below. In the
example below, CondAge has been chosen.
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To delete your choice, click on the item in the selected views list and then click on the Deselect
button. It will be removed from the list.

You might have noticed that all your studies now appear in the Study Views list on the bottom.
By choosing a study/condition in this list and then clicking the select button, your group will
automatically be created within this study. This option enables you to easily define multivariate
groups for healthy and pathologic group and then compare these.

If you want to create more multiple groups, repeat this routine.

In the example below, the study Diab_Patients with CondAge has been chosen as second group.

A

Study Selection
Controls

Multivariate Group Definition

FLIM parameters:

FLIMXVis Multivariate Group Tool - O
Multivariate Group Selection
W Add Delete Rename
Cluster_Lifetime W
X-axiz y-axis
(Used classwidth: 10} (Used classwidth: 50}
Select to x
Selectto y
Deselect
v W

Multivariate Group in Multiple Studies
Multivariate groups are required to have identical names in different studies!

Available Studies + Conditions: Selected Views (Cluster_Lifetime):
Study Condition Study Cendition

Controls - ~ Controls =

Controls Condége Diab_Patients CondAge

Controls Condition02

- r—— [ Select

Controls Condition01

Controls Condition03

Controls Condition04 Desclert

Controls Condition05

Default -

Diab_Patients -

Diab_Patients 9

Close
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Click on Close to close the window. For visualization, see below.

If the following error window occurs, you might need to adjust class widths for your parameters.

- Classwidths do not match = =

The classwidths of the selected targets do not match. Results may be
comupted.
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Visualize Multivariate Groups

To visualize your scatter plot, go back to FLIMXVis.

Within FLIMXVis, your multivariate group will now be available as a parameter for visualization

within FLIMXVis Selection Options. Click on the arrow next to your current parameter as seen in
the picture below. A list containing all your parameters plus the multivariate groups you defined
will show. Click on your group to select it for visualization.

< FLIMXVis -

File Export Settings Statistics  Study Manager FLIMXFit  Info

Intensity Overlay ; | Dataset Misc. Dataset Intensity Dverlay
[] enable Diab_Patients v_I- v |t D06 w ||| [ enable ROI definition Diab_Patients v_I- v |1/ D016 v 4] | [ enable
B |<| 05 ||=|| | |Amplitude 1 v |Univariate w201 v |inear %|Cch1 || [¥] synchronize 3D Views Tau 1 + || Univariate |20 ¥ |inear ¥ |Ch1 W B |<| 04 =
Amplitude 1 ~ ¥ 2985 98.1
Amplitude 2
140 B ampiitude 3
AmplitudeGuess 1
AmplitudeGuess 2
120 §l amplitudeGuess 3
AmplitudePercent 1 2 Gk
AmplitudePercent 2
100 @ AmplitudePercent 3 r
Wiz
Cluster_Taul1_aQ1 l
B0 | EndPosition 1 1502 64.0
FunctionEvaluations 1 -
Intensity &
60 [ terations 1
MaximumPhotons 1
MaximumPosition 1
40 J| offset1 761 I 6.9
OffsetGuess 1
Offsetinit 1 - - ‘
20 *
I L L I I I L L 204 Elog g
20 40 60 80 100 120 140 160 20 40 60 80 100 120 140 160

Your scatter plot will now be displayed in the left window as seen in the picture below. To
select other parameters, see above. To show the scatter plot for a different subject (here:
D016), see Selection.

For more visualization options, see Views.
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Group Comparison

Group Comparison helps you to compare data from pathologic and healthy subjects using test
statistics. You can

e Analyze measurement data and search for statistically different values between a
pathologic and a control group
e Find a classifier that helps you to distinguish pathologic subjects from a control group

Within this section, the following functionalities are explained

e (Open group comparison
e Define pathologic and control group, select parameters and statistic method
e Display group comparison
o T-Tests
O Wilcoxon Tests
o Holm-Bonferroni Test (classifier)
Export data

Open Group Comparison
To create group comparison options in FLIMXVis,
Open menu item Statistics > Group Comparison

as seen in the picture below.
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File Export Settings

Statistics | Study Manager

Cata
Cor

Intensity Overlay

|:| enable

B |<| 04 |= Amp

Descriptive Statistics
Scatter Plots

Group Compariscn

The following window will pop up:

£l

File  Empart

Group 1 {PATHOLOGE |
Cenbroln -

Statwics Mathod

- SaE pAFED e w

Greep Rformaiion

Gowp | Certrol_-
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Within this section, the following functionalities are explained

e Define pathologic and control group
e Chose ROI, channel and parameter
e Select statistic method

Define pathologic and control group

w

FLM Perarwisr Satings

fmpliuds |

a1

Dmplary
wpdale

The options for defining a pathologic and a control group are located in the upper left part of
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the group comparison interface as indicated by the red box in the picture below.

FLIMXVis Group Comparison
Fil E: ot

.
Group 1 (PATHOLOGIC)

H
‘Group 2 (CONTROLS) ROI Selection FLIM Parameter Settings
Controls vl |- v/l conos v |- v/l

Display
custom w
Statistics Method

Amplitude 1 ¥||Ch1 v Update
One-sample paired i-test v significance level ()| 5%

‘Group Information

Test Results
Group |Controls_- v

Data Source

nermalize Group Histograms | Maximum ha

Normalized Group Histograms Difference of Group Histograms.

For each group (pathologic and control) you must select a study. Note that studies and subjects
must first be imported using Study Manager. To select a study, click on the arrow next to your

current study as seen in the picture below. A list containing all of your existing studies will
show up. Click on a study to select it (here: Diab_Patients).

A
File  Export

Group 1 (PATHOLOGIC)

Diab_Patients W |- W !
Controls
: Default

significance level ()| 5[%
Test3

Tutorial_Study

TOOD TITTOTTIIETIOTT

Do the same for the Group 2 (CONTROLS) on the left.
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4 FLIMXVis Group Comparison
File  Export
Group 1 (PATHOLOGIC) Group 2 (CONTROLS)
Diab_Patients W |- W ! Controls

W |- V!

Statistics Method

Default
Diab_Patients
Test3

One-sample paired t-test v significance level (&) 5(%

Tutorial_Study

If you wish to include only subjects which are matching a certain condition, click on the arrow

next to -. A list with all conditions for your selected study will show up. Click on a condition to
select it. Selecting - will include all subjects within this study.

£l
File  Export

Group 1 (PATHOLOGIC)

Diab_Patients vl - v IR

L]
Statistics Method CondAge

One-sample paired t-test % | Cond_Katarakt 3%

Condition02

Data from both groups is displayed with different colors. To change these colors, click on the
color buttons next to study selection as indicated by the arrows in the picture below.

4 FLIMXVis Group Comparison
File  Export
Group 1 (PATHOLOGIC) Q Group 2 (CONTROLS) &
Controls W W ! Controls v |- W !

After clicking on a color button, the following window will pop up:

4+ Color Selection - ©
Color Selection

e

RGB (0-255) 0 | 0 255

OK Cancel

The current color is shown on the left. To select another color, click on a color in the colorbar or
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type in three RGB values (here: 0 0 255). To confirm your color selection and close the window,
click OK. To close the window without saving, click Cancel.

Back to top Back to chapter




ROI, Channel and Parameter Settings

The options for selecting FLIM parameter, channel and ROl are located on the top right as
indiacted by the red box in the picture below.

* FLIMXVis Group Comparison = E
File Export E
Group 1 (PATHOLOGIC) Group 2 (CONTROLS) ROI Selection FLIM Parameter Settings. Display
Controls - hd ! Controls v |- v J custom v Amplitude 1 v||Ch1 v Update

To select a ROI, click on the arrow next to your current ROl as seen in the picture below. Note
that you must first define a custom ROl or ETDRS grid FLIXVis. A list will show up. Click on
custom or ETDRS to select it. Proceed in the same way for parameter (here: Amplitude 1) and
channel selection.

£ FLIMXVis Group Comparison = =
File Export ~
Group 1 (PATHOLOGIC) Group 2 (CONTROLS) RO Selection FLIM Parameter Settings Display
Diab_Patients v | | cond4_alter+amd w ! Controls v w J custom v Amplitude 1 v|/Ch1 v Update
custom
Statistics Method ETDRS Grid
= . S _ g
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Statistics Method

The statistics section is indicated by a red box in the picture below. These options allow you to
select a test method and a significance level.

[ FLIMXVis Group Comparison b
File Export ~
‘Group 1 (PATHOLOGIC) Group 2 (CONTROLS) ROI Selection FLIM Parameter Settings Display
Diab_Patients. w || condd_atter=amd v Controls v v ! custom v Ampltude 1 v|lcnt v Update

Statistics Method
Onesamplepaiiedtiest v | signifieance lovel () 5[%

To select a test, click on the arrow next to your current test (here: One-sample paired t-test). A
list containing the different tests will show up. Click on a test to select it. When selecting Holm-
Bonferroni, additional options will pop up. See Holm-Bonferroni preferences for further
information. To change the significance level a type in a value in the box on the right.

o

£l
File Export

Group 1 (PATHOLOGIC)
Diab_Patients % | | cond4_alter+amd W !

Statistics Method

One-sample paired t-test W significance level (&) | 5%

One-sample paired t-test
Two-sample t-test

Wilcoxon signed rank test
fter+amd W

Wilcoxon rank sum test

Holm-Bonferroni |
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Display Group Comparison

After defining pathologic and control groups and selecting parameter and statistics method
options, group comparison can be computed.

To display group comparison, click on the Update button on the left side of your FLIMXVis
Group Comparison window. The progress is indicated by a moving circle of dots on the update
button. Wait for this progress to finish.

4 FLIMXVis Group Comparison - 0
File Export El
Group 1 (PATHOLOGIC) Group 2 (CONTROLS) ROI Selection FLIM Parameter Settings Display
Diab_Patients | | condd_atter+amd w ! Controls W |- w ! custom w Amplitude 1 w||Ch1 w Update

Statistics Method

One-sample paired t-test v significance level (@) 5%

Depending on the test method you have chosen, different windows and parameters will appear.
To learn more about group comparison and what's displayed when using
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e One-sampled paired t-test

e Two-sampled t-test

e Wilcoxon signed rank test and
e Wilcoxon rank-sum test

e Holm-Bonferroni

see the sections below.
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T-Test

Using the t-test, you can compare the statistics of pathologic and control group and find a
suitable classifier to distinguish these groups. The two options are:

e One-sample paired t-test: Test whether your data comes from a standard normal
distribution

e Two-sample t-test: Test the relation of the mean values from two independent samples.
Use Wilcoxon-test if your data does not come from a normal distribution.

To use a t-test, chose this option in the test section and select parameters as described above.
After clicking on update, the FLIMXVis Group Comparison window will look like the example
seen below.

For both options, the following two boxes which are marked in the picture below will be shown:
e Group Information: Table and visualization of histogram data. This is the same for all tests.

e Test Results: Test Results. See one-sample paired t-test and two-sample t-test for more
information.
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»

Group 1 (PATHOLOGIC) Group 2 (CONTROLS) ROI Selection FLIM Parameter Settings Display
Diab_Patients W v ! Controls v w J none w Amplitude 1 ™| Ch1 v Update
Statistics Method
One-sample paired t-test v Significance level ()| 5|%
(Gmup Information = ™ crasl Results 3
v Group Information v/ Test Results
3200 2700 2750 2450 2820 2760 3250 3170 5000 :
0 0 0 o o 0 0 0 A
D017 ] 0 0 o o o o 0 4000
D018 ] 0 0 ] 0 0 0 0
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D020 2 [ 2 4 3 2 0 [
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EE2 2000
D022 ] 0 0 o o o 0 0 |
D023 ] 0 0 (1] 0 0 0 0
1000
D024 0 0 0 o [} 0 0 0
D025 0 0 0 (1] o 0 0 0 0
D026 ] 0 0 o o 0 0 0 L L
D027 N 0 y 3 B g u 0 PATHOLOGIC CONTROLS
D023 ] 0 0 ] 0 0 0 0
Doz - L = 2 2 g . ! Null Hypoth PATHOLOGIC - CONTROLS fi | distributi
0030 m 5 : o o N N ) . ull Hypothesis - comes from a normal distribution v A
= B Decision null hypothesis NOT rejected
p Value
Normalize group histograms | Maximum M message The data in a paired t-fest must be the same size
. Normalized Group Histograms Difference of Group Histograms
" 08 Normal Distribution Kolmogorov-Smirnov
04 Null Hypothesis Group data comes from a standard normal distribution, against
. Decision PATHOLOGIC null hypothesis rejected
0.5 » 02 p Value PATHOLOGIC 0
Decision CONTROLS null hypothesis rejected
o pValue CONTROLS 0
w v
530 1030 1530 2030 2530 3030 3530 4030 4530 530 1030 1530 2030 2530 3030 3530 4030 4530 "(--— = Sesoos o 5
o Amplitude 1 Amplitude 1 J
L A

One-sample paired t-test

When using one-sample paired t-test, the algorithm compares whether the groups come from a
normal distribution. The results are shown in a box plot and in a information window.

In the example below, the null hypothesis (Pathologic-Controls comes from a normal
distribution) is not rejected. Additional test results (Kolmogorov-Smirnov and Shapiro-Wilk) are

displayed when scrolling down.

For more information on the results, see here.
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Test Rezultz
T rﬂw -
5000 - .
4000 4
3000 - 1
2000 | 1
1
1000 - 1
| = = |
1 1
PATHOLOGIC CONTROLS
Null Hypothesis PATHOLOGIC - CONTROLS comes from a normal distribution v »
Decision null hypothesiz NOT rejected
p Value
message The data in a paired t-test must be the zame =size.
Mermal Distribution Kelmogorov-Smirnogy
Null Hypothesis Group data comes from a standard normal distribution, against
Decizion PATHOLOGIC null hypothesis rejected
p Value PATHOLOGIC O
Decizion CONTROLS null hypothesis rejected
p Value CONTROLS 0
[ SR [ Sy DA N [ gy Sy | H | P v
< >

Two-sample t-test
When using two-sample t-test, the algorithm tests the relation of the mean values from two
independent samples. The results are shown in a box plot and in a information window.

For more information on the results, see here.
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Wilcoxon Test

Using Wilcoxon Tests, you can compare the statistics of pathologic and control group and find a
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suitable classifier to distinguish these groups. The two options are:

o Wilcoxon signed rank test: Test whether the population mean ranks on your data differ

e Wilcoxon rank-sum test:Test whether your groups belong to the same population

To use a Wilcoxon test, chose this option in the test section and select parameters as
described above. After clicking on update, the FLIMXVis Group Comparison window will look like
the example seen below.

For both options, the following two boxes which are marked in the picture below will be shown:

e Group Information: Table and visualization of histogram data. This is the same for all tests.
e Test Results: Test Results. See Wilcoxon signed rank test and Wilcoxon rank-sum test for

more information.

4+
File Export

Group 1 (PATHOLOGIC)

Group 2 (CONTROLS)

FLIMXVis Group Comparison

ROI Selection

FLIM Parameter Settings

Diab_Patients v | cond4_alter+amd v ! Controls v | |Condition05 v J Reclangle #1 v Intensity wllch1 v
Statistics Method
Wilcoxoen rank sum test W Significance level (@) | 5 %
Group Information Test Results
oo [NIEWSNNTSTEN.  Group Information sasoe 1w~ TestResults
837 1748 1567 1662 796 794 217 835 7 7000
D018 o 10 2| 7 0 0 o 0 A
D022 0 12 3 13 0 0 0 0 6000
D025 o 6 19 6 o o o o 5000
D026 (] 4 8 5 0 0 o 0
D028 0 2 5 7 0 0 0 i 4000
D033 (] 5 1 2 0 0 0 (1] 3000 |
D40 ] 10 26 15 0 0 o (]
D043 0 7 13 it 0 0 0 0 2000 l;l El
D45 o 5 3 [ 0 0 [} o 1000 T
Do4s (1] 10 8 M 0 0 o (1]
D052 0 8 15 10 0 0 0 0 0 . .
D055 o 2 & 5 0 0 0 o PATHOLOGIC CONTROLS
D059 o 7 " 12 0 ] ] 0
D060 o 6 9 6 0 ] ] o T
D61 o 0 2 0 0 0 o o v ull Hypothesis PATHOLOGIC and CONTROLS are samples from continuous di A
2 B Decision null hypothesis rejected
p Value 0
normalize group histograms | Maximum v zval 31.3702
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Wilcoxon signed rank test

Use Wilcoxon signed rank test instead of a t-test when your data does not come from a normal
distribution. It tests whether the population mean ranks on your data differ.
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The use of mean as data source leads to more comparable box plots. Raw data includes all data
points of all subjects. This smallers the boxes and leads to more outlying results (red bars

above boxes).
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Additional test results (Kolmogorov-Smirnov and Shapiro-Wilk) are displayed when scrolling
down

For more information on the results, see here.

Wilcoxon rank-sum test

Wilcoxon rank-sum tests a null hypothesis (Two samples come from the same population) on
your data sets.

142 /181


http://www.mathworks.com/matlabcentral/fileexchange/12705-clinical-test-performance

w
File Export

Group 1 (PATHOLOGIC)

~|

Group 2 (CONTROLS)

FLIMXVis Group Comparison

ROl Selection

8] |

FLIM Parameter Settings

Diab_Patients % | cond4_alter+amd Controls ¥ | |Condition05 Rectangle #1 W Intensity w[|Ch1
Statistics Method
Wilcoxon rank sum test w Significance level (o) | 5 %
‘Group Information Test Results
(LI Diab_Patients_cond4_alter+amd v Data Source raw v
837 1748 1567 1662 796 794 817 835 7 7000
D018 o 10 2| 7 0 0 o o
D022 0 12 3 13 0 0 0 0 6000
D025 ] 6 19 & 0 0 o (] 5000
D026 (] 4 5 0 0 0 (1]
D028 0 2 5 7 0 0 0 0 4000
D033 (1] 2 1 2 0 0 o (1] 3000 |
D40 o 10 15 0 0 [} o
D043 o 7 13 1" 0 0 o 0 2000 l;l El
D45 o 5 3 [ 0 0 o o 1000 T
Do4s (1] 10 8 M 0 0 [} (1]
D052 o 8 15 10 0 0 0 0 0 . )
D055 o 2 & 5 0 0 o 0 PATHOLOGIC CONTROLS
D059 o 7| 11 12 0 0 o 0
puA : & 2 g g - 2 : Null Hypoth PATHOLOGIC and CONTROLS les fi ti d
T - 0 2 0 " m o " ull Hypothesis an are samples from continuous di A
2 B Decision null hypothesis rejected
p Value L]
normalize group histograms | aximum v vl 31.3702
f Normalized group histograms Difference of group histograms ranksum 21805228032
E.
* Normal Distribution Kolmogorov-Smirnov
a4 Null Hypothesis Group data comes from a standard normal distribution, against
05 Decision PATHOLOGIC  null hypothesis rejected
L p Value PATHOLOGIC 0
\.' - Decision CONTROLS  null hypothesis rejected
o bt e i pValue CONTROLS 0 .
1496 2496 3496 4496 5496 1486 2496 3496 4496 5496
Intensity 0 Intensity 0 < >

For more information on the results, see here.
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Holm-Bonferroni Method

Write eBooks for the Kindle

With Holm-Bonferroni Method, you can compare the statistics of pathologic and control group
and find a suitable classifier to distinguish these groups. To use Holm-Bonferroni Method,
chose this option in the test section and select parameters as described above. After clicking
on update, the FLIMXVis Group Comparison window will look like the example seen below.

The three boxes which are marked in the picture below are described in the following section:

e Holm-Bonferroni Preferences: Settings for the Holm-Bonferroni Method

e Group Information: Table and visualization of histogram data
e ROC Analysis: See characteristics of the classifier
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Holm-Bonferroni Preferences

The Holm-Bonferroni preferences show up after selecting Holm-Bonferroni as test method. In
the picture below, these options are marked by a red frame.

There are three options:

e |gnore columns with nonzero rows
e Substract offset
e Sort p values

4 FLIMXVis Group Comparison -
File Export ¥
Group 1 (PATHOLOGIC) Group 2 (CONTROLS) ROI Selection FLIM Parameter Settings. Display

Diab_Patients v | | cond4_atter+amd v/l | contoss |- v | [costom v Ampitude 1 v leht v

Statistics Method Holm-Bonferroni Preferences.
Holm-Bonferroni v significance level ()| 5 % ignore columns with upto | 1 nonzero rows [ | subtract 2.5 % (rel to maximum) from each row || sort p Values

The test methods use histogram data to compare pathologic and control groups. Rows
correspond to single subjects while each class is assigned to a column. When ticking the box
ignore columns with up to, columns containing zeros will be ignored. The number in the
subsequent box specifies the minimum number of non-zero rows a column must contain in order
not to be ignored. Here, columns containig at least one non-zero row will included in your test
statistics.

The purpose of this options is to increase the informative value of your test. For example, your
histogram might be calculated for values from 0 to 100, but your actual measurement contains
only values in the range from 0 to 50. The columns 51 to 100 will contain only zeros for all
subjects since these values are not part of the actual measurement. When including these zero
columns in the group comparison calculations, holm-bonferroni test will state that your to
groups are highly similar since most values are the same even though both groups might be
statistically significant different in the actual measurement range from 0 to 50. By omitting
those columns containing only zeros, this falsely assumed similarity will not occur.

To substract offset or noise from your measurement, tick the box next to substract and type in a
value (here: 2.5).This value specifies how much percent relative to maximum amplitude will be
substracted from each row. Note that chosing this option might result in a higher number of
empty columns.

Ticking the box sort p Values will result in sorting the rows in the group information section not
according to numerical order, but according to computed p values in ascending order.
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Group Information

The table and histograms within group information are explained in an extra section since they
are basically the same for all test statistics. For general information about this, see here.
Special characteristics within group information that appear only with Holm-Bonferroni Method
are explained below.

To see more information about your data, scroll down within the table by clicking on the arrow
or move the bar on the left. The following rows will show:

e ignored: If this box is ticked, the corresponding column contains too many zeros and is
ignored during calculation. See above for more information.

e pValue: This row contains the p value for each column. FLIMX ticks boxes automatically. To
sort columns by p value, see above

e Threshold: The threshold specifies the value with which p value will be compared.
Threshold calculation is based on Holm-Bonferroni Method. This value depends on the
selected significance level

e significant: If this box is ticked, the p-value is smaller than the computed threshold and
therefor, the column shows a significant difference between pathologic and health group.
FLIMX ticks boxes automatically

e sum (norm.): This row contains the normalized group histogram for each column in your
current group

o diff (difference) (norm.): This row contins the normalized difference between the
normalized group histograms for pathologic and health group for each column
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ROC Analysis

Information about ROC analysis is located on the left as indicated by the red frame in the
picture below. ROC analysis options are only available when using Holm-Bonferroni method. A

e ROC curve or
e Contigency table

may be displayed.

4 FLIMXVis Group Comparison = B
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In the example above, ROC analysis is displayed for the histogram class 60. To see ROC
analysis for a different class, click on the arrow next to your current class. A list containing all
classes will show. Select a class by clicking on it.

ROC Analysis
Histogram Class |50 w Diagram Type (@) ROC Curve () Contingency Table
[

nsitivity)

ROC Curve

The ROC (receiver operating characteristics) curve displays the relationhip between true postive
rate and false positive rate for a classifier. An ideal classifier would be located in the upper left
corner with a Sensitivity of 1 and a 1-Specificity of 0. A random classifier is indicated by the
black graph in the ROC curve.The red graph in the picture below is the ROC curve for your
current classifier.
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FLIMXVis calculates the cut-off point which is marked by a blue dot in the ROC. At the cut-off
point, the classifier provides the best compromise between high sensitivity and high specificity.

The cut-off threshold as well as other ROC statistics such as area under curve and sensitivity
for the cut-off point are displayed in the lower part of ROC Analysis. ROC statistics calculation
is based on the Clinical Test Performance Toolbox. For more information on the statistical
parameters, see here.

To show the ROC curve for a different histogramm class, see here.

ROC Analysis
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Specificity: 75.5%
595% confidence interval: 63.5% - 87.6%
Falze positive proportion: 24.5%

“fouden's Index (a perfect test would have a “Youden index of +1): 0.4051

< >

Contigency Table

To show a contigency table, tick the corresponding dot in the ROC analysis window as seen in
the picture below.
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ROC Anahyzis
Hiztogram Class |gp W Diagram Type -:::::- ROC Curve .;:

The window will now show a contigency table. This table displays the amount of false positives,
true positives, false negatives and true negatives for the classificator at the cut off threshold.
The true positives and false negatives correspond to the pathologic group while the false
positives and true negatives belong to the control group. The x axis shows the proportion of
pathologic subjects to control subjects. The proportion between true and false results can be
read from the y axis.

The cut-off threshold as well as other ROC statistics such as area under curve and sensitivity
for the cut-off point are displayed in the lower part of ROC Analysis. ROC statistics calculation
is based on the Clinical Test Performance Toolbox. For more information on the statistical
parameters, see above.

To show the contigency table for a different histogramm class, see here.
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Full-featured multi-format Help generator

Group Information
The section group information contains
e Group information table

e Normalized Group Histograms
e Difference of Group Histograms

of the histogram of your group. In the picture below, group information section is marked by a
red frame.
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Information is displayed for one group (pathologic or control). To select a group, click on the
arrow next to your current group and select pathologic or control group by clicking on it.
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Group Information
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Table

Within the group information section, a table is displayed. This table shows histogram values
for your specific parameter for each subject within the current group. Rows correspond to single
subjects while each class is assigned to a column. The table entries specify frequency values. In
the example below, the histogram starts at 25 and has a class width of 10. The central value
within this range is displayed. To change options for histogram range and class width, see
Statistics Settings.
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Group Information
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Visualization

A visualization of the histogram data is shown at the left and right bottom of the group
information window. If classes with significantly different values between pathologic and
control group exist within your current dataset, a gray bar will mark these classes within your
plot. In case of several classes, the most significant class is marked with a dark grey bar.

Normalized Group Histogram

On the left, normalized group histograms for pathologic and health groups are displayed. The
group histogram is the sum of all subjects within each class normalized by maximum value or
number of subjects. To change normalization, click on the arrow next to your current
normalization above the histogram plot. Select number of subjects or maximum by clicking on
it.
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The colors of the graphs correspond to the groups (here: pathologic group red, control group
green). To change these colors, see above.

Difference of Group Histograms

On the right, the difference of group histograms is displayed, e.g. the difference between both
group histograms for each class.

If classes with significantly different values between pathologic and control group exist, a gray
bar will mark these classes within your plot. In case of several classes, the most significant
class is marked with a dark grey bar. To mask this bars, untick the box next to highlight
Significant Classes.
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Easily create Help documents

Export
FLIMXVis offers you the possibility to export

e Screenshots or
e Excel data

from your group comparison. To directly export screenshots or excel data from your images,
see Export.

Export Screenshot
To export a screenshot within group comparison,
Open menu item Export > Screenshot

as seen in the picture below. Chose the graphic which you would like to export by clicking on
the corresponding name in the list.
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4 FLIMXVis Group Comparison
Gro Screenshot ) ROC Curve
D Excel: Current FLIM Parameter Contingency Table W |- W !
Excel: 4ll FLIM Paramteres Sum of Histograms
Stateocswreuroa rences
o Difference of Sums of Histograms |
Holm-Benferroni W significal _— e ith up to 1| nanzero rows Dsubtract 2.5

After selecting one option, the following window will pop up allowing you to browse your files.
Select a location and type in a name for your screenshot. Click Save to save your file and close
the window or Cancel to close without saving.

- Export as

T .« Local Disk (C:) » FLIMXK » v | Search FLIMX o
Organize = Mew folder == - 7]
" Mame Date modified Type

i Favorites
B Desktop
& Downloads

£l Recent places

1M This PC
m Desktop
| Documents

& Downloads

o Music
= Pictures
& Videos
v £ >
File name: W
Save as type: | Portable Network Graphics (*.png) W
“« Hide Folders Save Cancel

Back to top Back to chapter

Export Excel Data

To export excel data within group comparison,
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Open menu item Export

as seen in the picture below. Select Excel: Current FLIM Parameter to export only data from
your current parameter or Excel: All FLIM Parameters.

4 FLIMXVis Group Comparison
File | Export
Gro Screenshot * Group 2 (CONTROLS)
D‘iE| Excel: Current FLIM Parameter md W . Controls W |- W .
Excel: All FLIM Paramteres
Stateveswreoroo Holm-Bonferroni Preferences

The following window will pop up allowing you to browse your files. Select a location and type
in a name for your excel file. Click Save to save your file and close the window or Cancel to
close without saving.

- Export Data in Excel Fileformat...
T . =« Local Disk (C) » FLIMX » v | Search FLIMX 2

Organize = Mew folder 1= - @

N

i Favorites Mame Date modified Type

B Desktop
4. Downloads

UE
= Recent places

1M This PC
i Desktop
| Documents
4 Downloads
o Music
=| Pictures

& Videos

File name: W

Save astype: | (Fuxls) W

« Hide Folders Save Cancel
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Export
FLIMXVis offers you the possibility to export

e Screenshots
e Excel data or
e Movies.

To export ROC data, see Group Comparison.

Export Screenshot

To export an image from FLIMXVis,

Open menu item Export > Screenshot

as seen in the picture below. For screenshot export options, see here.

vy
File | Export | Settings  Statistics  Study Manager FLIMXFit  Info
Inte

Screenshot ! Top Left . A
- w |T | Tutorialsubject_1
| :
B Execel Top Right a1 || Univariate 200 ¥ |linear v ||Ch1
Movie Bottom Left T —
.
Bottorn Right F

Select one window for export. After selecting one image to export, the following window will
pop up allowing you to browse your files and select a location to save your file.
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Export Screenshot as

v o

Search FLIMX 2

Date modified Type

File name: | m

Save as type: | Portable Network Graphics (*.png)

“ Hide Folders

Cancel

Save

Type in a name for your file (here: image) and select a data type as shown in the example
below. Click Save to save your image or Cancel to close the window without saving.
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4 Export Screenshot as
T ) = Local Disk (C:) » FLIMX » w5 Search FLIMX 2
Organize = Mew folder Bz - i
Y Favorites Mame Date modified Type
B Desktop . batchlobData 03.02.2015 03:13 File folder
& Downloads . config 20.01.2015 20:13 File folder
“Zl Recent places #. data 27.04.2015 10:00 File folder
#. doc 20.01.2015 20:12 File folder
1M This PC @ functions 10.02.2015 20:03 File folder
e Desktop . sirnData 04.02.2015 14:11 File folder
| Documents . studyData 14.04.2015 0%:45 File folder
4 Downloads
W Music
=| Pictures
g Videos
W >
File name: | image w

Save as type: | Portable Network Graphics (*.png) W

Portable Network Graphics (™,

loint Photographic Experts Group (*.jpg)
'+ Hide Folders Encapsulated Postscript (*.eps)
Taggedimage File Format (*.tiff)
Windows Bitmap (*.bmp)

Windows Enhanced Metafile (*.emf)
Portable Document Format (*.pdf)
MATLAE figure (*.fig)

Back to top Back to chapter

Export Excel Data

To export data in Excel format from FLIMXVis,
Open menu item Export > Excel

as seen in the picture below.
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LY
File | Export | Settings  Statistics  Study Manager FLIMXFit  Info
= Screenshot e
] Lesme . v 1| Tutorialsubject 1 v
5 frcel ] |TopleR a1 |Univariate |20 v |inear v|ch1 v
] Movie Top Right - — =y

Bottomn Left
Bottomn Right

Select one window for export. After selecting one image to export, the following window will
pop up allowing you to browse your files and select a location to save your file.

Export Data in Excel Fileformat...

£

T .« Local Disk (C:) » FLIMX » v 0 Search FLIMX 2

Organize * Mew folder EEE 7]

sk Favorites &2 Marme Date modified Type

B Desktop
& Downloads
Q_-ﬂ Recent places

1M This PC
g Desktop
Z| Documents
& Downloads
W Music
=| Pictures
H Videos
iy Local Disk (C:)

L 4 >

File name: | excel_topleft v|

Save as type: | Excel File w |

I+ Hide Folders Save Cancel

Type in a name for your file (here: excel_topleft). Click Save to save your image or Cancel to
close the window without saving.

Back to top Back to chapter
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Export Movie

To export a movie from FLIMXVis,
Open menu item Export > Movie

as seen in the picture below.

Back to top Back to chapter

Free CHM Help documentation generator

Settings

FLIMXVis settings are divided into five subgroups:

Filtering
Statistics

Export
Visualization Options

Free EPub producer

Filtering
To open FLIMX Filtering Options from FLIMXVIS,

Open menu item Settings and select Filtering

as seen below or type CTRL+F.

File Export | Settings | Statistics Study Manager FLIMXFit  Info

Intensity Overlg Filteri StrasF T [ Misc.
HEEnmn += 1
(] enable Sl | v t|pots v| ||| [ enable RoI definition
B [<] 04 SiatehcS RS aES S | variate. .. EdROI3D e lcn1 v || ¥ synchronize 3 views
Export Strg+E

Visualzation Strg+V

A window with FLIMXVis Filtering Options will pop up.
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ry Filtering Options = O [NESN
Fiter Data
[v] enable
Fiter-type: Median v
Filer-size: 33 Pixel W
Defaults 0K Cancel

To enable filtering, tick enable. A filter window will be moved over your picture. The amount of
pixels before and after filtering remains the same.

To chose a filter type, click on the arrow next to your current filter type. A list showing all
available filters will show up. Click on a filter to select.

The filter types are:

e Mean: The center value of the filter window will be replace by the filter window mean
value. Also known as Moving Average Filter.

e Maedian: The center value of the filter window will be replace by the filter window median
value. More robust to outliers than mean filter.

e Smoothn: Smooths your data. For more information, see http://www.biomecardio.com/
matlab/smoothn.html .

e Variance: Highlights edges. Values will be replaced by the neighbouring variances within
the filter window.

e Standard Deviation: Highlights edges. Values will be replaced by the neighbouring
standard deviations within the filter window.

To reset filter settings, click on Default. To apply your filtering options, click OK. To close the
window without saving, click Cancel.

Yy Filtering Options SE n
Fitter Data
[v] enable
Fiter-type: Median W
Filler-size: Mean
Smoothn :
Defaults Varancs | OK Cancel
Standard Deviation s

Back to top Back to chapter

What is a Help Authoring tool?

Statistics

To open FLIMX Statistics Options from FLIMXVIS,
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Open menu item Settings and select Statistics

as seen below or type CTRL+S.

Within this window, you can set class width for each FLIM Parameter for each spectral channel.

This is important for Scatter Plots and Group Comparison.

File Export | Settings | Statistics Study Manager FLIMXFit  Info

Intensity Overlg

| Frlte.rlr_lg Strg+F v‘-]_ » T:D{HG
B [<| 04 Statistics  St9+S |, lynvariste . v |ROI3D v |inear
Export Strg+E

Visualzation Strg+V

The following window will pop up:

oy FLIMXVis Statistics Options - B
Histogram / Scatter Plots Classwidths
Channel Chi W
Parameter Width Limits (centers of clazses)

Amplitude 1 10 [1 = 1 = || 1001 |=
Amplitude 2 10 [] = 1 = <[ 1001 | =
Amplitude 3 10 [1 = 1 = <[ 1001 | =
Amplitude n 10 1 = 1 = || 1001 |z
Amplitude percent 1 10 |:| % 1 = || 1001 ||=
Amplitude percent 2 10 |:| 2 1 - = 1001 ||=
Amplitude percent 3 10 |:| = 1 = < 100 | =
Amplitude percent n 10 |:| z 1 = <l 1001 ||=
Tau 1 5 ] =l 10 [z =|| 300 |=
Tau 2 10 ] = 1 = <[ 1001 | =
Tau 3 10 [1 = 1 = || 1001 |=
Tau n 10 [] = 1 » <[ 1001 | =
Tau mean 10 [1 = 1 = <[ 1001 |=
Wil 1 |:| = 1 = = | 100 =
oz 1 ] =l + x =|| 100 |=
Q3 1 [] = 1 > <|| 100 |=
Qn 1 HEEE > =/ 100 |=
Multivariate group 10 |:| = 1 = | 1M |z
Other parameters 1 D z 1 = < 1000 | =

Defaults OK Cancel

Select a channel from the drop down menu.
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To set a class width, type in a number in the Width window.
To set a lower boundary, first tick the box next to the parameter you wish to modify. Then, type
in the lower values in the corresponding boxes. Upper boundaries are calculated automatically

based on class width.

Click on Save to confirm your changes or Cancel to close the window. To reset class width
values, click on the Default button.

Back to top Back to chapter

Free PDF documentation generator

Export
To open FLIMX Export Options from FLIMXVIS,

Open menu item Settings and select Export

as seen below or type CTRL+E.

File Export | Settings | Statistics Study Manager FLIMXFit  Info

Intensity Owverlg . Misc.

[] enable e gL v.]- v t| D016 v +|| | ] enable ROI definition
B |=| 04 Statetics Stg+S v |Univariate .. % ROI3D v linear Ch1 ~ ||| [¥] synchronize 30 views
Export Strg+E |

Visualzation Strg+V

The following window will pop up.

Y Export Options — =

Screenshots

Image resolution (dpi): 200

plot color bar

Color bar location: EastOutside W

Plot linewidth (points): ?

Label fontsize (points): 10

Aspect ratio: fixed (same as data) W

Defaults OK Cancel

e Image Resolution: To change image resolution in dpi, type in a numerical value in the box.

e Plot Colorbar: To plot a color bar within your screenshot export, tick the corresponding box.
To turn off a colorbar, untick the box. To select a colorbar location, click on the arrow next to
your current location (here: east outside). A list with all possible locations will show. Click
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on a location to select.

e Plot linewidth and label fontsize: It can be defined by typing a numerical value in the
corresponding box. Unity is points.

e Aspect Ratio: To change aspect ratio to auto or fixed, click on the arrow next to your current
aspect ratio and select one of the options by clicking on it. Auto: MATLAB calculates aspect
ratio. Fixed: Aspect ratio calculated based on data.

Click on OK to confirm your changes and close the window or Cancel to close the window
without saving. To reset export settings, click on the Default button.

Back to top Back to chapter

Free help authoring tool

Visualization

To open FLIMX Visualization Options from FLIMXVIS

Open menu item Settings > Visualization

as seen below or type CTRL+D.

File Export | Settings | Statistics Study Manager FLIMXFit  Info

Intensity Owverlg . I Misc.
[] enable e gL v.]- v t| D016 v +|| | ] enable ROI definition
B |=| 04 Statetics Stg+S v Univariate ... % |ROI3D * |linear Ch1 ~ ||| [¥] synchronize 30 views
Export Strg+E |

Visualzation Strg+V

A window with FLIMXVis Visualization Options will pop up.
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Y FLIMXVis Visualization Options - O

General 30 Plots.

Color of background

Ll
Color of cross-section lines )(J YJ

Fontzsize of labels

FLIM items for display simple W
Color map . - Jet v invert
min max

Region of Interest (ROI)

Color of ROI lines [+] Fill RO area
ETORS subfield text none
I:| Subfield background Transparency |0.33

FluoDecayFitGUl + FLIMVis

Show auxiliary grid
|:| Pad cross-section space

Transparency 1.00 | slow for big picture sizes!

Shading intperpolated w

Colorize cross-sections

Multivariate groups

Offset and seperate scaling for each layer

'ZZ:Z' Adaptive offset 'ZEZ' Evenly spread offset
Scatter plots

Color of background -

Open GUI(z) Supplemental Plots.

Window size |medium w FLIMXFit W

on start up

Defaults OK Cancel

Show auxiliary grid

Show position of cross-section

Color of curves -

Linewidth 2

The Visualization Options are divided into the following items:

General

Region of Interest (ROI)
3D Plots

Supplemental Plots
FluoDecayFitGUI + FLIMVis

General

Within General Options, you can change the Color of Background and Cross-Section Lines,

Fontsize of Labels and Colormap. To open FLIMX Visualization Options from FLIMXVis, see
above. General Options are located in the uppermost box as indicated by an arrow in the picture

below.

General

Color of background

__|
Color of cross-section lines ){J ‘&’J

Fontsize of labels

FLIM tems for display simple W

Color map . - Jet W invert
miifn max

Color of Background

To change the background color of your images, click on the box showing your current color in
the General Options section. The following window will pop up. Select a color by clicking on it or
type in three RGB values. Click OK to save your settings and close the window or Cancel to exit

without saving.
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) Color Selection - ':'

Color Selection

—

RGB (0-255) 0 (255 124

oK Cancel

Color of Cross-Section Lines

To change the color of cross-section lines, click on the box showing your current color for x and
y in the General Options section. The following window will pop up. Select a color by clicking on
it or type in three RGB values. Click OK to save your settings and close the window or Cancel to
exit without saving.

- Color Selection - ':'

Color Selection

—

RGB (0-255) 55 | 55 | 55

OK Cancel

Fontsize of Labels

To change the fontsize of axis labeling, type in a fontsize value in the box.

Colormap

To change the colormap, click on the arrow next to your current colormap as seen below. The

names of all possible colormaps will show. Select a colormap by clicking on it. By enabling
"Invert", the colorbar will be inverted.
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General

Color of background

FLIMXVis Visualization Options

Ll
Color of cross-section lines x! Y!

Fontzsize of labels 3

FLIM items for display simple

Color map - - Jet

min max  Atumn
Bone
Region of Interest (ROI) Colorcube
Color of ROl lines Cool
ETDRS zubfield text Copper
FI
I:| Subfield background i
Gray
FluoDecayFitGUl + FLIMVis Hot
Window size |medium w Hsv
Jet
Lines
Parula
Pink
Defaults Prizm
Spring

ROI

Within ROI Options, you can change the color of the ROl lines. The additional option "Fill ROI
Area" enables an area-covering coloring of the ROl with a transparency value of 2. You can also
change the ETDRS grid labeling. To open FLIMX Visualization Options from FLIMXVis, see above.
ROI options are located in the second box from top to bottom as indicated by an arrow in the

picture below.

Region of Interest (RO}
Color of ROl lines
ETDRS =subfield text none

|:| Subfield background

Color of ROl lines

To change the color of ROI lines, click on the color field which shows your current ROI line color.
A window will pop up as seen below. To select a color, enter RGB values or click on a colorin

the colorbar.

L

w invert

"ed

irency |0.33

I Fit W

Cancel

3D Plots

Show auxiliary grid
|:| Pad cross-section space

Transparency 1.00 | slow for big picture sizes!

Shading intperpolated w

Colorize cross-sections

Multivariate groups
Offset and seperate scaling for each layer
'ZZ:Z' Adaptive offset 'ZEZ' Evenly spread offset
Scatter plots

Color of background -

Supplemental Plots

Show auxiliary grid
Show position of cross-section

Color of curves -

Linewidth 2

Fill ROl area

W

Transparency |0.33
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- Color Selection - ':'

Color Selection

RGB (0-255) 77 77 | 77

oK Cancel

ETDRS Grid labeling

To change ETDRS Grid labeling, click on the arrow next to ETDRS Subfield Text. A list will show
up. Select a labeling option by clicking on it.

e none: no ETDRS Grid labeling

o field name: show field names

e mean: show mean value for each field

e median: show median value for each field

e SD: show standard deviation for each field

e CV:show coefficient of variation for each field

(4] FLIMXVis Visualization Options R
General 30 Plots.

Color of background J Show auxiliary grid
Color of cross-section lines x! Y! |:| Pad cross-gection space
Fontsize of labels 8 Transparency 1.00 | slow for big picture sizes!
FLIM items for display simple W Shading intperpolated 0
Color map - - Jet w | [¥] invert

’ Colorize cross-sections
min max

Multivariate groups
Region of Interest (ROI)

Color of ROI lines Fill ROl area
ETDRS subfield text none W

Offzet and seperate scaling for each layer
) Adaptive offset (®) Evenly spread offset
Scatter plots

arency 033 Color of background -

|:| Subfield background
field name

FluoDecayFitGUl + FLINWYis

mean Supplemental Plots
Window size  |medium w median INXFit W

a0 Show auxiliary grid

Show position of cross-section

Color of curves -

Linewidth 2

Cv

Defaults OK Cancel

When choosing labeling option field name, the ETDRS Grid will be labeled as seen in the
example below.
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For better visibility of ETDRS Grid labeling, a subfield background may be applied. Tick Subfield
Background to enable.

To change the subfield background color, click on the color field which shows your current
subfield background color. A window will pop up as seen below. To select a color, enter RGB
values or click on a color in the colorbar. To change transparency of the subfield background,
enter a transparency value within 0 an 1.

- Color Selection = ©
Color Selection

w6810259 7 77 |11

. oK | | cancel |

In the example seen below, RGB values 4-4-4 and a transparency of 1 has been chosen.
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3D Plots

Within 3D Plot Visualization Options, there are various options for modifying your 3D Plot. To
open FLIMX Visualization Options from FLIMXVis, see above. 3D plot options are located in the
third box from top to bottom as indicated by an arrow in the picture below.

—30 Plots

Show auxiliary grid
[ ] Pad cross-section space
Transparency slow for big picture sizes!

Shading | intperpolated b |

Colorize cross-gections

Multivariate groups

Offzet and seperate scaling for each layer

() Adaptive offset (®) Evenly spread offset
Scatter plots

Color of background -

Auxiliary Grid

Ticking the box Show Auxiliary Grid will enable a grid in your 3D Plot. In the example below, a
3D plot with and without auxiliary grid are shown. Enabling or disabling the Auxiliary Grid will
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automatically adjust auxiliary grid options within the Supplemental Plots menu.

200 -
200 |
180 - 180 -
160 - 1680 |
140 - 140 | -
Auxiliary Grid disam. | Auxiliary Grid ena
120 - ¥ - N y
L " '
~g z . 100 |
ol W =
a0 109
=4 108
8 o9 109

Zero Padding

Ticking the box Pad Cut Space With Zeros will show an actual cutin 3D view when using
horizontal or vertical cross-section. In the example below, a 3D plot with and without zero
padding are shown.

2000 2000
1500 _| 1500 -
1000 1000
500
il 149
149 149
Transparency

Transparency options allow you to enter a transparency value between 0.00 (plot not visible)
and 1.00 (plot non transparent). In the example below, transparency values of 0.25 and 0.8 have
been chosen. Note that a high transparency, which corresponds to a low transparency value,
will slow down your computer when using big pictures.
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AW
200 200 .|
180 ] 180 -]
160 | 160 |
140 ]

Transparency: 0.25

Shading

FLIMXVis offers you two options for shading your plot. Choose Flat to show colors per segment
and Interpolated to show a smoother, interpolated version of your plot. In the example below,
a 3D plot with both shading options is shown.

140 Shading interpolated

Multivariate Groups

When using multivariate view, FLIMXVis allows you to use separate offset and scaling
parameters for each stacked plot. This might be useful when visualizing two FLIM Parameters
with different properties.

Tick the corresponding box to enable offset and separate scaling for each plot.
Group Clusters

To change to background of scatter plots, click on the color field which shows your current ROI
line color. A window will pop up as seen below. To select a color, enter RGB values or click on a
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Yy Color Selection - ':'

Color Selection

e

RGB (0-255) 77 | 77 | 77

oK Cancel

Supplemental Plots

Histogram and cuts are shown in supplemental plots. Supplemental plot options are located in
the second box from bottom to top as indicated by an arrow in the picture below. You can chose
to show or not show auxiliary grid and cross-section position as well as color and width of
curves.

Supplemental Plots
Show auxiliary grid
Show position of cross-section

Color of curves -

Linewidth 2
FluoDecayFitGUI + FLIMVis
To set window size and which GUI to open on start up, open FLIMX Visualization Options from

FLIMXVis. Window size and GUI options for FLIMX Launcher are located in the lowermost box as
indicated by an arrow in the picture below.

FluoDecayFitGUl + FLIMV iz
Open GUI(z)

an start up FLIMXFit ¥

Window size medium #

Window Size

To set a Window size for FLIMXVis, click on the arrow next to your current window size as
demonstrated in the picture below. Select which window size you wish to use by clicking on it.
Select OK to save your settings and close the window or Cancel to exit without saving.

e Small : Optimized for a resolution of 1366x768 pixels

e Medium : Any resolution in between

e lLarge : Optimized for Full HD resolution (1920x1080)



Open GUI(s) on Start Up

To select which GUI to open on start up, click on the arrow next to your current GUI as
demonstrated in the picture below. A list containing FLIMXFit, FLIMXVis and both will show up.
Select which GUI you want to show on start up by clicking on it. Select OK to save your settings
and close the window or Cancel to exit without saving.

Back to top Back to chapter
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Glossary

FLIM Items

Amplitudel, Amplitude2 and Amplitude3 refer to the highest value (Maximum/Amplitude) of
the appropriate exponential function. If for example the current Point has 800, the exponential
function has its maximum at 800 counts on the Photon-Frequency axis. Commonly Amplitudel
(left picture) has the highest values followed by Amplitude2 (middle) and then Amplitude3 (right

picture). The picture shows the three different amplitudes for the same pixel.
_ e S Bl il s W

current
Point
809

current
Point
210

current
Point
326

14 4

AmplitudeGuessl, AmplitudeGuess2 and AmplitudeGuess3 describe guessed amplitudes for
the exponentials as initial point for the approximation.

EndPosition describes the time channels between the start and the end position of the
measured points. The interval is used for the approximation. For further information see also:
Settings -> Pre-Processing. Commonly the auto function is selected. In this case the EndPosition
distribution is the same for every pixel. The picture below shows the distribution. The value next
to the Roi window is the number of time channels and NOT the time. The time channels occur
due to the resolution of the measurement device. For further information see also: Photon-
Frequency Time Graphic.

b Fln }

current
Point
925

o

Iterations are the number of steps the approximation algorithm needs to get to the shown
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result. Typically the Iterations-value is between 0 and a view hundred. The picture below shows
the Iterations distribution. The strong variation in the number of iterations refers to the binning

process.
R LU0

current
Point
65

MaximumPhotons and MaximumPosition describe the number of counts on the Photon-

Frequency axis or the time in pico seconds at the highest measured point. The picture shows

the relation between the ROl image and the Photon-Frequency Time graph.

3 -
e 1013

v [JAutsFt |+ |ROI | Maximum@oskion
5 o0 "

3

121
carrent
Foint
1012
25

Fhoton-Freguency (counts)
5
T
I

a3

9gLT

i
10
(1]

Offset refers to the Offset of the currently selected pixel. The Offset appears because of
surrounding light as noise. The picture shows where to read the Offset.

Q1, Q2 and Q3 describe the area under the curve. Pixels with high Q-values have longer
lifetimes. The three pictures below show the different Q-values for the same pixel.

vl

— 02 A= it
w10 y Jli ROI Cifset
[ i A 1 :
8 ] '\
|
e PN S e - T .
E W N
8 L\
B = ' =
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4 pECE Amp.  Tau tei
- 1| [Exp.1 B45%  Blps b0ps
1llExe.2  17.4% 3600s  Dos

| Auto Fit
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31.3 ua.r .y
current 1 current [T current
Point Point Point
177 17.9 64.3

RAUC1, RAUC2 and RAUC3 describe the relative area under curve. It is calculated differently to
the Q-values. The lifetimes are multiplied with the appropriate amplitudes and scaled to the
total area under the curve. The pictures below show the three different RAUC-values for the
same pixel.

= Yy UL o3
current CEETTTTTECLITTTTITT current u.uu.uu‘i'-uuuuuu- current
Point Point ; ; Paint
25.4 17.8 52 g

" " L i b e

The Q and RAUC-values look very similar. This is due to the scaling as the only difference
between them.

TAU: The lifetime describes the time in which the exponential function drops from the value of
the amplitude to the value of 1/e of the amplitude (approximately 37%, eE 2,718). The picture
below shows the time distance as a horizontal bar for the second exponential.

Photon-Frequency (counts)
a\
P
I

i N l

0 2 ~0.5 4 3]
2.75 3.25 Time (ns)

10"

The real value of tau2 for this example is 0.442 ns (442 ps).
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TauGuessl, TauGuess2 and TauGuess3 refer to the result of a rough estimation. The program
guesses the lifetime of the exponentials by use of the method of moments and uses this result
as initial point for the per pixel fit. The picture below shows the different guessed lifetimes for
the same pixel. The difference to the calculated lifetimes is that the program automatically
assigns a longer lifetime to a lower intensity. Because of that the lifetime distribution looks like
a negative intensity picture for all three lifetimes. The resulting lifetimes arise from the
multiplication factor given for the exponentials. This factor can be adapted under Settings ->

Approximatio it Parameters.
- . e

current current current
Point Point Puoint

1110 435 3450

A

TauMean is calculated with the equation below.
:E: o - T,
m Z ai
It is a weighted average of the tau-values. The weight is the amplitude of the exponentials.

Thereby the sum of the arithmetic products of amplitude times tau is divided by the sum of the
amplitudes. The picture below shows the tau-mean distribution.

r

. | M7 ]
current
Point
: 506
e "

TauMeanGuess gives a rough approximated value for TauMean. The picture below shows the
distribution of TauMeanGuess for the same pixel as TauMean.
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The value is higher and the distribution is less homogeneous.

A

Time determines the time in seconds that is needed to approximate the pixel. The picture

shows that the time dlfference can vary vastly.
; L1

current
Point
|0.76

n e

hShift describes the left shift of the Model curve in relation to the IRF curve. The picture below
shows the distribution of the shifts.

=l1au

current
Point

L143

Ara

hShlftGuess is the guessed shift of the Model curve.

a5y

current
Point

977 |
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standalone refers to the Computational Information. It shows where the calculation is done. 0
stands for a MATLAB related calculation. 1 stands for a deployed calculation. A deployed
calculation is done with a deployed code. This code can be used by every PC without having a
licensed MATLAB software. This allows to share the work. The figure below shows the

distribution of MATLAB related calculations and deployed calculations.
- il

current
Point
1

n
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