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Building a database in EasyClus, several options, same goal

Introduction

The EasyClus database contains optical data and images and is a very useful tool for
recognizing species (phytoplankton) in water samples. A database can also consist of
functional type groups, clustered on basis of similar optical properties. The EasyClus
supervised clustering methods RULES, LASSO and HYBRID use the database to
recognize and classify flow cytometry data. There are particles that match the indicated
groups or species in the database and other particles that do not match (not
recognized). A good database ensures that about 95% or more particles are recognized.

Filling a database can be done in different ways:

1. Clusters are added to the database after unsupervised clustering via a tool — the
name is given or edited in the database per each group or cluster

2. Extractimages and copy images to database names folders — update button EC
database

3. Import directly from CytoClus isolated data (e.g. .xml sets)
4. Build automatically from Hybrid method (and rename - optimize afterwards)

5. Build automatically from ‘autonamed’ sorted images (e.g.
NanoFw3Sw4Re80r3Ye4)

Tip 1: Start collecting many files with images and merge

It can be useful to create a database based on many files, because then the biological
variation, instrument variation and other variation of measurements are all included in
the data of the database. If a database is to be created with the combination of flow
cytometry data and images only, it can be useful to create a composite file, which is
based on collecting allimages from all available files and using this 'merged' composite
file as the basis to create the database. This merged file also provides insight into the
more and less dominant particles. Also, at low numbers of species, clusters of these
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species will be formed by merging more files, making them easier to add to the database
as a cluster.

Tip 2: How about smaller particles without an image?

Itis usually only useful to make images of particles larger than 3-5 um, because small
particles are difficult to recognize due to a combination of magnification and pixel size.
Usually, the equipment is also set to only photograph particles from a certain size. This
means that if a database is created consisting of only flow cytometry data with an
image, these small particles are missing for the database and can never be recognized.
Because small particles must also be recognized in every analysis, it is necessary to add
small particles without a photo to the database as well. In addition, itis also possible to
add small particles with a virtual 'image' to the database. This virtual image is based on
the signal characteristics.

www.thomasruttenprojects.nl www.easyclus.com



http://www.thomasruttenprojects.nl/
http://www.easyclus.com/

Thomas Rutten Projects

1. Clusters are added to the database after unsupervised clustering via a tool — the
name is given per cluster

Import file & cluster by EasyClus

EasyClus Dashboard

v2.17-TRP 03-2025

Di\data_Sunny\3umbeads(1) 2025-03-26 07hd4.cyz
- +
3umbeads(1) 2025-03-26 07h44.cyz (| J 0 J
X A

Recall last 1 selected

v v

Read sel

Clustering [ Specific groups

© Unsupervised

@ Supervised

@ Hybrid

® Manual ® GO
® Find my beads

@ Cluster by X-tool

@ DESIGN |

B Plot module

B LVE Close figures Exit

Look at cluster result in combination with images in clusters ‘Show images ...
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0
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Save SINGLE cluster raw csv-file " it 10"
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Add clusters of interest to the database by ‘Add to imagedatabase’

If you want to start a new empty database press ‘New empty database’ see *
Select clusters of interest (1)
Add to list in the middle by ‘>’button (2)

Press ‘Ok& Do’ (3)

EasyClus Cluster(s) to Database

Clusters result filenaam CEasyclusvi2Zresults\databases\phytodatabase_17-Apr-2025_15u45u28 mat
Clusters found Selected to putto Database Speciesfypes found in database
1: CLO0O] non-species n

CLoo02

CH0003

CLO0DE New empty database

CHO00S

6

Counts stored in database
7 : CHOOOT /]
8 : Cloo0s ==all / add % of found

S : CHOOOS 1 o counts of each
10 : C-O010
11 : CLOO11
12 : CLO012
13 : CHOO3
14 ClLO014
15: CHOO1S

but at least minimum nr

: 100
Z of counts per cluster

|:| only data WITH images

[ use sharpness

smart largest selection on

[ use VIRTUAL images

v W v j
2: Choooz Edit-Renams < ||Database name ¢
Cancel ‘ Ok & Do

®snz  Osn3 do nothing ~

Look in the database editor and rename
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Import database (1) then Database Editor (2)

My Database B Data convert B Plot module

— —
|_ Import Database - ® Make idnrs.mat dbs @ Make dbs by img
@ Uaiavase Editor ® Mosaic dbs tool @ Make dbs & CytoClus

® Upuaic waiauwase ® Add images to dbs @ Mismatch img vs signal
® Make new database @ Extractimages .cyz @ Model editor

® Make folders dbs ® Make lasso's ® Dbs size reduction

® Copy/rename dbs @ BioVolume tool @ Dbs images to real conc.
@ Merge databases ® Menu database

I 1 I 1
Look in the database editor and rename by:

Click ‘editoron’ (1)
Click on requested cluster (2)

Rename (3) and ‘Enter’

Database editor

| | C:\Easyclusvi2Zresults\databases\phytodatabase_17-Apr-2025_15u45u28 mat
EImeEE CAEasyclusvi22r \phy abaze_ 17-Apr-2025_15u45u28_images\
| Import database mat ‘ ’ ‘ import table. txt ‘ ‘ Real conc. pml 7
| summ. || simil. || sim.graph | [] show index [] show filename
Select (CLoo02 2 . C-0005 A
all  [CLo003 L
O .
Cl-0005_image_26.j
Cl0005_image_27 j
4 Cl-0005_image_
0005
Cl-0005
C0005 . .
1 5 chooos
_ hdl| C1-0005_image_43.jpg hdl] C-0005 v Nr of selected imgs is 43
| ( beaclsl ) | |E!it name Show Mosaic sel. |[] Signals
aman [ show Sett. [ labels menu |c1-uuuz v | E| E
Show ScatPL. auto new MG names | ] Show S. | Close all figs || Cancel | Ok & Leave

www.thomasruttenprojects.nl www.easyclus.com



http://www.thomasruttenprojects.nl/
http://www.easyclus.com/

Thomas Rutten Projects

After ‘Enter’ it has changed and can be saved by ‘Ok & Leave’

Database editor

| | C\Easyclusv122r phy - 17-Apr-2025_15045u28.mat
EImyarE C\Easyclusv122r phy :17-Apr-2025_15u45u28_images\
| Import database.mat | import table.te | | Real conc. p ml ?
| summ. || =imil. || sim.graph | editor onfoff |:| show index |:| show filename
Select (Clo002 PO\ C1-0005_image_23.jpg A

all  |Cl-0f Cl-0005_image_24.jpg
cﬁgﬁ_\ CH00D5_image_25.ipg
C-0005_image,
lﬁ C-0005_image_27.jpg
4 C-0005_image,
C-0005_image_29.
C-0005_image_30.jpg
C-0005_image_33.jpg
CL0005_image_34.jpg
C-0005_image_35.jpg
C0005_image_35.jpg
C0005_image_37.jpg
C0005_image_328.jpg
C-0005_image_39.jpg
CL0005_image_40.jpg
C-0005_image_41.jpg .l

C-0005_image, pg
Ml C1-0005_image_43.jpg Nr of selected imgs is 43
| beads | it name Show Mosaic sel. |[] Signals
auto new names [ show Sett. [ labels menu choooz ~ | EI EI f

Show ScatPL. auto new IMG names | L] Show 5. | Close all figs || Cancel \J Ok & Leave

www.thomasruttenprojects.nl www.easyclus.com



http://www.thomasruttenprojects.nl/
http://www.easyclus.com/

Thomas Rutten Projects

2. Extract images and copy images to database names folders — update button EC
database

This method uses photos of algae that are put in folders corresponding to the species
name on the basis of the species names. The database is then updated via an update
button. The original cyz file belonging to the photos is needed to read the flow
cytometric data. This original cyz-file(s) should be located in the
EasyClusvxxxresults\datafiles\ folder.

The method starts with reading a file and then we export all images to .jpg files

EasyClus Dashboard

v2.18-TRP 10-2025

D\AA_testdata\Seawater_sample 2022-08-25 10h19.cyz I
Import file(s) Seawater_sample 2022-08-25 10h19.cyz
s X A

l u  Recall la® lEsEEE

Read sel.

| B8 Check Instr. @ Clustering B After clustering [ Specific groups

@ Settings EC @ My Database B Plot module L]

g ® cyz to .mat
® Pondam to 1 file
* CytoS to images
@ Synchronizer f1 & f2

® mat EC-datato txt
@ delete EC-data

s Close figures Exit

s

Put or move the photos of algae in (self-created) folders with the folder name of the
phytoplankton species to which the photo belongs. The name of the photo does not
need to be changed.

Note: Itis also possible to use this option for the database of photos, which are in the
'database name_images' folder. These folders contain all the photos of the species and
species groups in the database, where the species hame is included in the file name (of
the .jpg file). Photos can also be copied from here into a new folder with a different
species name, after which the 'update' button makes the adjustments automatically.
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The photos (.jpg) are copied (in the case of the database) or moved (or copied) in cyz-
files to the folder with the correct desired species hame or species type.

-

n.;o?n -
i | " ah L

Chaetoceros colony_kind V 2020-02-25 V 2020-02-25 V 2020-02-25 V 2020-02-25
11h36_i2456,jpg 11h36_i2460,jpg 11h36_i2470,jp 11h36_i2479,jpg

Coscinodiscus Dictyocae /
v

o
o
!
V 2020-02-25 V 2020-02-25 V 2020-02-25
11h36_i2494,jpg 11h36_i2499,jpg 11h36_i2504,jpg

U

Nitzschia . -02-25 - V 2020-02-25
1h35_i2512,pg 11h36_i2519.jpg 11h36_i2520.jpg
@
-

In EasyClus :

Import database (1a) or if necessary create a new empty database (1b) and 'Update the
database' (2) and be sure that if the images are not yet in the database already but newly
added that the original cyz-file(s) should be located in the
EasyClusvxxxresults\datafiles\ folder. It is often necessary to re-import a database
afterwards to ensure that the most recent database is loaded in EasyClus.

My Database B Data convert B Plot mod

, A\ @ Make idnrs.mat dbs @ Make dbs by img

@ Datanase cditor @ Mosaic dbs tool @ Make dbs & CytoClus

@ Update database  » Add images to dbs @ Mismatch img vs signal

pa

[ b # Make new database ® Extract images cyz @ Model editor
® ianc uders aps @ Make lasso's ® Dbs size reduction
@® Copy/rename dbs @ BioVolume tool @ Dbs images to real co...
@ Merge databases @ Menu database
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3. Import directly from CytoClus isolated data (e.g. .xml sets)

3a By using the database-module: Import cyz-file AND import selection set or lasso
xlm.file made in CytoClus from isolated species type together, and add to a database

3b By using the EasyClus lasso clustering method: Import cyz-file AND import selection
set or lasso xlm.file made in CytoClus from isolated species type together, and add to a
database

3a: Database + .xml

My Database B Data convert ® Plot mod

Import Database
@ Database Editor
@ Update database
® Make new database

@® Make folders dbs

® Make idnrs.mat dbs
@ Mosaic dbs tool

@ Add images to dbs
@ Extract images .cyz

@ Make lasso's

® Make dbs by img

@ Make dbs & CytoClus
@ Mismatch img vs signal
@ Model editor

® Dbs size reduction

® Copy/rename dbs @ BioVolume tool @ Dbs images to real conc.

® Merge databases @ Menu database

Select the choices below, import cyz-file, import .xml file, select the types

z menu_make_ECdatabasemat_by CytoClusd_listmode_v2 = >
Species isolated .cyz or Listmode.csv to EC database.mat

(O purified single species .cyz-fie ?

Use original species .cyz-file AND CytoClus selection sets .xml

O Use original species .cyz-Til species Listmode..cev files
|I'T'IDOI'T original file ( = Measurement 2024-10-03 05h35.cyz
Import CytoClus sel.setfile (xml) Cluster with xml

C\EasyclusviZZresulisiselectionsetsiselset_non_phyto_influm_Cluster_Measurement 2024-10-03 08h35_\ non Eh&n influm X select all
el C\Easyclusvi22results\selectionsetsiselset beads1um Cluster Measurement 2024-10-03 09h35 WC 1241

C\Easyclusvi2Zrezults\zelectionzetsiselzet_OraPicoProk_Cluster_Measurement 2024-10-03 0%h35_VC_12 OraPicoProk
C\EasyclusviZ2rezuliz\selectionsets\selzet_OraNano(crypto)_Cluster_Measurement 2024-10-03 08h35_V( OraMNano(crypto)
C\Easyclusvi2Zresults\zelectionsetsiselset_RedPico_Cluster_Measurement 2024-10-03 08h35_VC_12411: RedPico
C\Easyclusvi22resuliz\selectionsets\selzet_RedNano1_Cluster_Measurement 2024-10-03 08h35_WC_1241 RedNano1

C\EasyclusviZZresults\selectionsets\selset_non_phyte_supium Cluster Measurement 2024-10-03 08h35 non_phyto_supium
C:\Easyclusvi22results\selectionsets\selset_ RedMicro_Cluster_Measurement 2024-10-03 09h35_VC._1241- W
C\EasyclusviZ2rezuliz\selectionsets\selzet_non_phyte2_suplum_Cluster_Measurement 2024-10-03 08h35 non_phyte2_supium
C\EasyclusviZZresults\selectionsets\selset_RedPico2_Cluster_Measurement 2024-10-03 08h35_VC_12411 RedPico2
C\EasyclusviZ2rezuliz\selectionsets\selzet_OraNano_Cluster_Measurement 2024-10-03 0%h35_VC_12411 OraMNano
C\EasyclusviZ2Zresults\zelectionsetsizelzet_RedNano2_Cluster_Measurement 2024-10-03 09h35_WC_1241 RedNanoz2
C\EasyclusviZZresults\selectionsets\selset_Rednano3 Cluster_Measurement 2024-10-03 08h35 VC_1241 Rednano3

bl C:\F asyclusvi22results\selectionsets\selset OraPicoProk2 Cluster Measurement 2024-10-03 09h35 VC 1

Max. particles to database per
each group :

speciesname
database.mat file
Import database mat Mew database Back Make-Add database
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that need to go to the database (in the example there are three), the (maximum) number
thatis stored in the database per type and add it to an imported or new database.

Via the same module, there are also other options for importing data processed via
CytoClus into the database i.e. by importing CytoClus selected cluster(s) or selection
set(s) as a ‘purified’ saved cyz-file(s) or by importing the Listmode.csv file(s) of clusters
or selection sets.

3b via EasyClus LASSO clustering

— e — -o o
- ds Measurement 2024-10-03 '7d O
Import file(s) e —

[:] use importmenu Recall last

Read sel.

B Check Instr. ~  Clustering 8@ Data sums B After clustering

® Unsupervised

* Supervised ® RULES
® Hybrid

@ Manual

® Find my beads
® Cluster by X-tool

+ LASSO
® FlXed zones
® FlXed grids RB

Import the cyz-file, start the supervised LASSO clustering (with menu). Press cyz-xml
button to convert the CytoClus .xml file to EasyClus lasso's selection sets.

EasyClus semi supervised lasso clustering
Selectionsets/lasso's to be used for clustering

Choose selection sets/lasso's Only unigue-= Up

Rmv one Down
SELECT NEW LASSO's

Import file

Comm D Cancellast Add Save as

Import selelction sets xlm-file made in CytoClus [ Scatterplots for visualization
Choose X-axis Choose Y-axis

zzzsmaller== Expand % lasso  »=lasso’s become largers===

original size 4 | [3 larger

100 %

===less criticales Nrof lasso's to use ==more critical=>

smaller 1 | j larger O Ratio Add below () Ratio
5

Import scatterplot combination Browse plots

Scatter plots for visualization: DEFAULT plots
A Total SWS HS vs Total FL Red HS up
Matching criteria for overlapping Total FL Red HS vs Total FL Orange HS
(J lasso's based on database.rfat @ lasso's based on selectsets Total FL Red HS vs Total FL Yellow HS

Database usedfile: use selspecies  Sel

Rmy
Down

Explore

Cl\Easyclusvi22rest phy |AF_15-0ct-2025_18ul3u38.mat Edit Text
% FCM parameters that should match (100%=all)

less critical ﬂ _[ﬂ most critical

[0 Use ignare dos data 99 % 43 | Nrofcol

500 - Similarity match index - 1000
less critical 4 J j most critical

Save as

(] Do Biovol.-Img. relation

[ use weighing (D use labels = sett.

load settings Save as
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Remove all previously loaded lasso’s by pressing the 'Rmv-All' button. Import the newly
created lasso selection sets with 'Select New LASSQO's' button (three types have been
chosen here) and start the LASSO clustering ('Cluster' button)

asyulus seml supervised 1asso clusiering
Selectionsets/lass : for CIosET g

Only unique-> Liis\selectionsets\selset OraPicoProk Cluster Measurement 2024-10-03 09h35 V|

) , u
Choose sel sets/ 1ass0's ts\selectionsets\selset_RedMicro_Cluster_Measurement 2024-10-03 08h35_VC_1 2
Rmv one ulftsiselectionsets\selset_beadsium_Cluster_Measurement 2024-10-03 08h35_VC D —
(:EELECT NEW LASSOE)
Rrmw All Import file
cyz-xml Cancel last Add Save as
Clustering settings Scatterplots for visualization
Choose X-axis Choose Y-axis
<==zmaller<= Expand % lasso  ==lasso’s become larger===
original size jJ j larger
100 %
«=<less criticals= Mroflasso’s to use ==more criticals»=

Browse plots

smaller ‘l | ﬂ larger O Ratio Add below ) Ratio
5

Import scatterplot combination
Scatter plots forvisualization: DEFALLT plots.

Total SWS HS vs Total FL Red HS
Total FL Red HS ws Total FL Crange HS
(D lasso's based on database.mat Total FL Red HS vs Total FL Yellow HS

Database usedfile:

C\Easyclusv122results\databases\phytodatabasel AP_15-0ct-2025_18ul3u38.mat

% FCM parameters that should match (100%=all)

less critical ﬂ _[ j most critical
(J Use ignore dbs data 99 % 43 | MNrofcol
500 - Similarity match index - 1000

less critical ﬂ J j most critical

[ use weighing 600

Edit Text

() Do Biovol -Img. relation

Cuse labels | Sett

load settings Reset Save as

Cluster

Add the found clusters to the database via the 'Add to imagedatabase' button

[&] menu_afterclustering - o % N Figure 3: BTotal FL Red H5-Total FL Yellow HS - m] X

After EasyCluster

le Edit View Insert Tools Desktop Window Help o
Ede @ 0E E
LASSO-s Measurement 2024-10-03 09h35

nr.clus all 4 [Shown in plot 100.00%

Report o
i i 1:211805(not recagrized)
2: 34550 (OraPicoP rak)
Table ? 3: 197 (beadsTum)
B . 4: 123(RedMicro)
Cluster again % 10
Manually changef add clustering E
= 10°
Rename merge clusters by list w
]
k]
Show profiles of particles within cluster -
10?
Show images of particles within cluster
Visualisation of results in other plots? 10!
Show 3D plots
<‘ Add to imagedatabase (phyto..mat) recomm. >l 10°
Temp. imagedatabase (phyto_f.mat) all l

? 10° 10* 10° 10

O | Stat | Stat~ || Histxy | Export| Allin 1 U AL =S Imghlos | | Show || Cn

10 10

=
10
Process selections sets of cluster(s) | i

ENET

Save SINGLE cluster raw csv-file

Save WHOLE file as csv & added clusters

[ dbs.txt

Close scatterplots Continue/ Exit menu
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4. Build automatically from Hybrid method (and rename - optimize afterwards)

Using the HYBRID method, unsupervised DESIGNII is clustered and then clusters and
particles from clusters are recognized via the database. Unknown clusters are
automatically added to the database. This database can be modified later via the
database editor if necessary.

EC LIVE ' EasyClus Dashboard

I downl v2.18-TRP 10-2025

D:\DATAENVAQ\DATA_EnvAgency_Channel_2024\2024-10-11-12\9ul\s Measurement 2024-10-03 09h35.cyz | €@ One file

ready...

5 Measurement 2024-10-03 09h35.cyz

() use importmenu Recall last

Read sel.

B Check Instr. @ Data sums B After clustering

Clustering

@ Unsupervised

® Sunervised

* Hybrid

@ Manual

@ Find my beads
® Cluster by X-tool

Clustering settings

Grid-Resolution Choose Y-axis

1 3 more clusters
J J Length FWS

55 Length SWS HS
. . " Length FL Yellow HS Length FL Yellow HS
Neighbouring distance Length FL Orange HS Length FL Orange HS
4 | J ﬂ less clusters Length FL Red HS Length FL Red HS
Total FWS
Total SWS HS
Total FL Yellow HS Total FL Yellow HS

Total FL Orange HS Total FL Orange HS
&0d clusters to parsset rules and/or datab Edit Text Edit Text

[ neighb linked to grid

[:] always separajpehesteTs i1 white space in between

B AutoAdd clusters to model NewClus Start Mew empty () Ratio

- Add below O Ratio
@ AutoAdd clusters to database counts ==
10 Start New empty Browse plots

[:I Save background data on Hert scatterplot combination

© AutoAdd ALL clusters to database T ——— ed Scatter plots: Dk AUBT{plots

O Autosdd NEW clusters ONLY to database itz HS ws Total FL Red HS Up Expl.

u only with IMG Aotal FL Red HS vs Total FL Orange HS
Total FL Red HS vs Total FL Yelow HS
#Length FWS ws .25, 3,20 noise,pico,nano, micro Down
H# annathTNOLLY FIAS v N micen

R
200 : add up to max.particles p.cluster - after max do add

DEFAULT img

Edit Text Save as
Brtrase model

) Do Biovol.-Img. relation

] Use ignore i oeta—O-Srtieattevet 0T =default)

less critical 4 Jj default critical

100 % 100

[ Use simil after rules
Increase parameters level

i[ J j most critical

[ use weighing [Juse labels = sett.

load settings Save as Cluster
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(RULES method) is used for matching and recognition, the database is only used in this
example to add the species that have been found (with an image) to a database. This
method is especially useful if itis used over a larger number of files, because data is
added to the database from each file.

5. Build automatically from ‘autonamed’ sorted images (e.g. NanoFw3Sw4Re80r3Ye4)

Images of phytoplankton particles are automatically given names that are constructed
according to a'coding' based on the (optical) signal heights of that particle. For example, Re1
equates to a low signalin the red fluorescence and Re10 to a high signalin the red FL. These
names can be used automatically directly in the database, but also on individual photos of
particles created via EasyClus. The images with the same name are particles that are optically
related to each other. It provides pre-sorted photos based on optical properties, which can be
used directly for the database

5a Re-naming of photos and then adding to database

Import a cyz-file (or previously exported .jpg photos), photos are read.

4| menu_autorename_images_folder_table = O

Images Rename by EasyClus

?
020-01-22 11h38.cyz J

DADATAVA tesidatatITaE,

Importimages (jpa) or

(4] Impaort .. = X

9 of 10: Processing images ... { 35%)
|

Exit

Check settings to see which optical characteristics are used and set the 'limits' or
maximum possible values per detector:

13
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Images Rename by EasyClus

DADATAWA_testdatalimagesialgas_fresh_water 2020-01-22 11h38\

DADATA\AA_testdata\Algae_fresh_water 2020-01-22 11h38.cyz

Importimages (jpg) or

1000 images found and selected

Rename images

Images groups to folders

Make table (img+all data)

Import file (.cyz, .mat)

[] menu_setHSmax

= O

X

Settings for Maximum Heights

Use FCM data

PWS
SW3HS

FL vellow HS
FL Orange HS
| FL Red HS

Settings Rename EC

Nr of groups betw 0 & max.value
(default=10 gives Re1-Re10) (e.g.

& gives Re1-Red)

Defined maximum
values

for maximum height:

values in
FCM-data file

Maximum found

Edit max. height

Original names are in blue, the new names in red. The 1000 photos are

Images Rename by

DADATAWA_testdatalimages\Algae_fresh_water 2020-01-22 11h381

4| menu_display_text

Images new names

Press OK to confirm for all images {and overwri

DADATAVA_testdata\Algae_fre:

Import images (jpg) or Import file (.c

1000 images found and selected

Rename images

Images groups to folders

Make table {(img+all data) J

Settings Rename EC |

www.thomasruttenprojects.nl

Algae_fr water 2020-01-22 11h
lAlgae_fresh_water 2020-01-22 11h38_i67476
IAlgae_fresh_water 2020-01-22 11h38_i90379
lAlgae_fresh_water 2020-01-22 11h38_i10157
lAlgae_fresh_water 2020-01-22 11h38_i29589
lAlgae_fresh_water 2020-01-22 11h38_i61578
IAlgae_fresh_water 2020-01-22 11h38_i70694
lAlgae_fresh_water 2020-01-22 11h38_i96548
lAlgae_fresh_water 2020-01-22 11h38_i10252
lAlgae_fresh_water 2020-01-22 11h38_i11452
IAlgae_fresh_water 2020-01-22 11h38_i10309
lAlgae_fresh_water 2020-01-22 11h38_i53419
lAlgae_fresh_water 2020-01-22 11h38_i84754
lAlgae_fresh_water 2020-01-22 11h38_i96312
IAlgae_fresh_water 2020-01-22 11h38_i76348
lAlgae_fresh_water 2020-01-22 11h38_i19517
lAlgae_fresh_water 2020-01-22 11h38_i73307
lAlgae_fresh_water 2020-01-22 11h38_i10211
iAlgae_fresh_water 2020-01-22 11h38_i70921

lAlgae_fresh_water 2020-01-22 11h38_i22584
lAlgae_fresh_water 2020-01-22 11h38_i94226
lAlgae_fresh_water 2020-01-22 11h38_i87072
IAlgae_fresh_water 2020-01-22 11h38_i32658
lAlgae_fresh_water 2020-01-22 11h38_i54226
1Algae_fresh_water 2020-01-22 11h38_i72544
lAlgae_fresh_water 2020-01-22 11h38_i80636
IAlgae_fresh_water 2020-01-22 11h38_i36168
iAlgae_fresh_water 2020-01-22 11h38_i97391

e frach _wentar 090 04 99 44h20 iNOEAR

Cl_0001_microFw1Sw4Re10r1Ye1 0001
CI_0001_microFw1Sw4Re10r1Ye1_0002
CI_0001_microPw1Sw4Re10r1Ye1_0003

© Cl_0001_microFw13w4Re10r1Ye1_0004

C1_0002_microFw23w4Re10r1Ye1_0001
CI_0002_microFw25w4Re10r1Ye1_0002
CI_0002_microFw25Sw4Re10r1Ye1_0003
Cl_0002_microFw25w4Re10r1Ye1_0004

 C1_0002_microFw2Sw4Re10r1Ye1_0005
: CI_0002_microFw2Sw4Re10r1Ye1_0006
: Cl_0003_microFw25Sw5Re10r1Ye1_0001

Cl_0004_microFw3sw7Re10r1Ye1_0001
C1_0005_microFw43w5Re10r1Ye1_0001
CI_0006_microFw5Sw5Re10r1Ye1_0001
CI_0007_microFw5Sw7Re10r1Ye1_0001
Cl_0008_microFw55waRe10r1Ye1_0001
C1_0009_microFwG3SwERe10r1Ye1_0001

: Cl_0009_microFwESwERe10r1Ye1_0002

CI_0010_microFwESwERe40r1Ye1_0001
CI_0011_microFwE3Sw7Re10r1Ye1_0001
Cl_0011_microFwGSw7Re10r1Ye1_0002
CI_0012_microFw7SwBRe10r1Ye1_0001
CI_0013_microFw7Sw7Re10r1Ye1_0001
CI_0013_microFw7Sw7Re10r1Ye1_0002
Cl_0013_microFw7Sw7Re10r1Ye1_0003
CI_0013_microFw7Sw7Re10r1Ye1_0004
CI_0014_microFw7Sw7Re20r1Ye1_0001
CI_0014_microFw7Sw7Re20r1Ye1_0002

) _NN44_enicraCw T CuwF DA 0rdVad 00N

Cancel &

Overwrite img.n. .
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divided into new names, which are numbered. An example of the above file with photos
is indicated below. Types with the same name (optical characteristics) are putin one
group with a cluster number and the name behind it. From the photos it can be

concluded that the same types of photos are put together.
-| == ]

CLO03 _microFw  CI_0031_microPw  C1_0032_microFw  CLO033_microPw  CLLO034_microFw  C1_0035_microFw  ClI_0036_microFw  Cl_0036_microFw
BSwBReTOr1Yel_  BSwBRe7Orl¥el_  85wBReBOrlYel_  85wT7Rel00r8Yed  BSw7RelDOr9¥ed  BSw7Re7Orl¥el_  85w7ReBOrlVel_  85w7ReBOr1Yel_
0001.jpg 0002,jpg 0001.jpyg _0001jpg _0001jpg 0001jpg 0001.jpg 0002,jpg

>

CI_0038_microFw  CI_0039_microFw  CI_003%_microPw  CLOMO_microFw  CLLOMI_microFw  CLOMI_microPw  CLOD _microFw  ClI_0041_microFw
85w7ReS0rdYe5_  85wBRe100rBYed  B5wBRe100r8Yed  BSwERe100rdVed  BSwERe100r9¥eS  8SwERe100rdYeS  BSwBRel00r3YeS  8SwERe100rdYe5
0001.jpg _0001.jpg _0002.jpg _0007.jpg _0001.jpg _0002.jpg _0003.jpg _0004.jpg

CLO043_microFw  CI_L0043_microPw  C1_0043_microFw  CLOM3_microPw  CLOM3_micreFw  C1LL0043_microFw  CLL0044_microFw  CI_0044_microFw
B8SwaRe20r1Yel_  8SwBRe2Orl¥el_  85wBRe2Orl¥el_  85wBRe2Or1Yel_  8Sw8Re2OrlYel_  8Sw8Re2Orl¥el_  85wBRe30r1Vel_  85wiRe30r1Yel_
0001.jpg 0002,jpg 0003.jpyg 0004.jpg 0005.jpg 0006.jpg 0001.jpg 0002,jpg

Via the option, images to folder, the photos are moved by the same name in the folders
of the same name.

Via the option table, the types with the same name can be further studied

[®] menu_autorename images folder table [# Algae fresh_water 2020-01-22 11h38.cyz: Images (and data) grouped or renamed by EasyClus
Images Rename by EasyCIus IMGcl UniqNames Clnr_all Conc_allp_ml Rel_contr Counts Img_counts Img_vs C S2Grp Length_FWS Nr NrnoSw NrnoFwSw Fw  |Sw

MICrOF 110Sw10RETOITYe6 1 14710 85053e-06 1 [ 0|micro 388.5283 1010776 | 10776 776 10 10
DADATAVAA. testdatalimagesiAlgae.fresh_water 2020-01-22 11h38\ microF w1Sw4Re10rTYe1 2 147080  8.5053e-05) 10| 0 0|micro 27,8085 1411|1111 m 1 4
DADATAAA_testdaia\Algae_fresh_water 2020-01-22] microF v2Sw4Re10r1Ye1 3 19.1200)  1.1057e-04] 13| ] 0|micro 333025[24111 |21 11 2 4
Importimages (Jpg) or \mportie (cyz, mat) microF v2Sw5Re10r1Yel 4 7.3540| 4252605 B 0 0|micro 36.4735(25111  [2111 m 2 5
microF 2SwbRe10rivel 5 14710 85053e-06 1 0 0|micro 285423(26111 |21 11 2 6
RrtCinzoiomdernibected microFW3SWERe10rTYe1 6 58830 34021205 4 0 0|micro 250344(36111 |31 m 3 5
microF 3SwTRe 10rTYe1 7 1.4710)  2.5053e-08 1 ] 0|micro 76247 (3711 |31 [ E 7
Rename images microF 4SwW5Re10r1Ye1 3 44120 25516805 3 0 0|micro 36.8035[45111  [4111 m 4 5
microF vi4Sw6Re 10r1Yel 9 14710 85053e-06 1 0 0|micro 31734946111 [4111 [ 4 6
microF w5Sw5Re10rived 10 14710 85053e-06 1 0 0|micro 282744(5511  |541 1 5 5
microFWESWeRe 10rTYe 1 1 14710 2.5053e-06 1 0 0|micro 53778556111 |5111 ki 5 6

Images groups to folders
microFWSSWTRe 10rTYe1 12 14710[  8.5053e-06 1 ] 0|micro 2873|5711 |51 m 5 7
— microF W5SwWeRe10r1Ye1 13 14710 850536-06 1 ] 0|micro 500818[58111 |51 11 5 3

Make table (mg+all data)
microF wBSw5Re20r Vel [ 14710 85053e-06 1 0 0|micro 43.6186(65211  [6211 211 6 5

—
MiCrOFWBSWERe30r YR 5 14710 25053e-00 1 0 o|micro 201727|65311  |6211 EQ 6 5
microFWBSWeRe 10r1Ye1 k0 28250 51032005 3 0 0|micro 221219(66111 |61 m 6 6
Settings Rename EC
microF WESWERE40rTYe 1 17 29420 17011605 2 ] 0|micro 43.6424(66411 (6411 411 6 6
microF wBSw7Re10r1Yel 13 88250  51032e-05 6 0 0|micro 202727 (6711|6111 m 6 7
microF wBSwTRe20r el 9 55830|  3.4021e-05 4 0 0|micro 46.0131[67211  [6211 211 6 7
micrOFWBSWTRe30r YR 20 14710 25053e-06 1 0 0|micro 4317567311 6311 3n 6 7
MiCrOF WBSWERe20rTYe 21 14710 2.5053e-06 1 0 0|micro 408679 |68211  |6211 211 6 F
microF v7Sw4Re20r Vel 2 14710 85053e-06 1 0 0|micro 21.8786(74211  [7211 211 7 4
microF v7Sw5Re20r1Yel 23 14710 85053e-06 1 0 0|micro 47.3381|75211  [7211 211 7 5
<
[ Selectgroups & Sum | [ Save xisx |[ Save.td | [Jdbs [ Virtimg [ ImgMos | [ Repott | Go Sel.
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5b Re-naming of species in the database

Import the database and open the database editor

My Database

Import Database

o

* Database Editor
® Update database

@ Make new database

& Mosaic dbs tool

@ Make idnrs.mat dbs

@ Add images to dbs

@ Extract images cyz

Click 'editor on/off' to 'on'

Database editor

Copy database

Import database mat

summ. simnil.
HS5Mano_3~HSNano
Bubbles_3~Bubbles
Bubbles_£~Bubbles
Bubbles_S~Bubbles
OraMano_1~COraMano
OraMano_2~0OraMano
OraMano_6~0raNano
RedPico_1~RedPico
RedPico_2~RedPico
RedPico_3~RedPico
RedPico_6~RedPico
OraMano1_3~0OraMano
OraManoZ_1~0OraMano
OraMano2_7~0OraMano
OraMano2_&~0raMano
RedMano1_2~RedMano
RedNanoi1_3~RedNano
RedNano1_4~RedNano

CEasyclusv1ZZresulizidatabazes\phyiodatabases EA-1-8.mat
Folder of images is not found?

sim.graph B editor

HSMano_1~
HSMano_1-~|
HSMano_1~
HSMano_1~]
HSMano_1-~|
HSMano_1~
HSMano_1~
HSMano_1-~|
HSMNano_1~
HSMano_1~
HSMano_1-~|
HSMNano_1~
HSMano_1~
HSMano_1-~|
HSMano_1~
HSMano_1~
HSMano_1-~|
HSMano_1~
HSMano_1~

HSMano_1-~|

HSMNano_1~HSNano

auto new names

Show ScatPL.

on/off

eI, g

CaTEU_ Ty 1o |y
HSMano_image_130.jpg
HSMane_image_131.jpg
HSMano_image_132 jpg
HSMano_image_133.jpg
HSManc_image_134.jpg
HSMano_image_135.jpg
HSMano_image_135 jpg
HSMane_image_137.jpg
HSMNano_image_138.jpg
HSMano_image_139 jpg
HSManc_image_140.jpg
H3MNano_image_141.jpg
HSMano_image_142 jpg
HSMane_image_143.jpg
HSNano_image_144.jpg
HSMano_image_145. jpg
HSManc_image_145.jpg
HSNano_image_147.jpg
HSMano_image_148 jpg
HSManc_image_149.jpg

[ lakels menu

import table txt

[:] show index

Edit name

HSNano_1~HSNano

@ew MG names

Real conc. p mi 7

[:] show filename

Show Mosaic sel

< = >

Close

There are two options in the database editor: on the left you can rename the entire

(selected) database name group (and all the particles in it) or on the right you can

rename all the individual (selected) particles and rename each of them.

The renaming is like the above and can be set via the settings (although an additional FIX
option is offered here). The renaming of the entire (selected) database group (left) is

done based on the average of all particles within this group, while for the right setting

www.thomasruttenprojects.nl
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this is done per individual particle. This individual approach usually results in the
creation of more groups within one species.

Database editor

C\Easyclusvl22results\databases\phytodatab A_EA-1-B.mat
Copy database Folder of images is not found?
Import databaze. mat — . “eal conc. pml 7
4\ menu_setHSmax = [m} x
summ. =imil. sim.gra Settlngs for MaXImum He'thS | | show filename
Select \HSMNano_1~HSMNano Defined maximum Maximum found
al HShano_3-HSNano Use FCH data i

Bubbles 3~Bubbles for maximum height:  values in

Bubbles_4~Bubbles. FWS
™Y Bubbles_S~Bubbles SWS HS 7300
1 OraMano_1~OraNano FL “ellow HS 7300
2 OraMano_2~0raNano FL Orange HS 7300 <
3 OraMano_8~OraNano FL Red HS 7300
4 RedPico_1~RedPico
5 RedPico_2~RedPico
RedPico_3~RedPico

RedPico_6~RedPico

OraManoi_3~0raNano
OraManoZ_1~0raNano
OraMano2_7~0OraMNano
QOraMano2_8~0raNano

RedNano1_2~RedNano Copyright Thomas Rutten Projects

RedMano! 3~RedN

Edit max. height
Nr of groups betw 0 & max.value
(default=10 gives Rel1-Re10) (e.q. 10

auto new names by

- |
RedNano1_4~RedNano X
- () FIXed zones labeling ow settings 1 =
— Nr of selected imgs is 148
O FC max based b’ ; )
HSNano_1~HSNano [ax basec names d Show Mosaicsel. [ Signals
auto new names [] 1abels menu HSNano_1~HSNano ~ < = > 50

Show ScatPL. auto new IMG names B show s. Close all figs Cancel Ok & Leave

After autonames (left), the new and old nhame is presented

BEIE]

C:AEasyclusv12Zresults\databazes\phytodatabazeA_EA-1-8 mat

Copy database Folder of images is not found?
| Import databaze. mat imgp
|
| SUMM. simil, sim.graph u editor on/off [Jsh
Select| nanoFw7SwEReS0r Yel-0001~HSNano =
4 —
al | |nanoFw7SwBReSOr1Ye1-0001~HSNano =k - X
nanoFw3SwiRe10r1ye1-0001~Bubbles
nanof wiSwIRe10r Yel1-0002~Bubbles Ok or Cancel?
MY | nanoFw3SwaRe1 0rlYel1-0003~Bubbles
1 UraiNano_ T~Uranaro Dk
2 OraMano_2~OraNano
3 OraMano_&-OraMano
4 HE{IP?CD_1 ~F{e-|:IP?cu Cancel
5 RedPico_2~RedPico

RedPico_3~RedPico

RedPico_8~RedPico

COraMano1_3~0raMNano
OraMano2_1~0raMNano
OraMano2_7~0OraMNano
OraManoZ_8~0raNano
| RedMano1_2~RedMano
RedMano1_3~RedMano
RedMano1_4~RedNano
RedMano1_S~RedMano

age_145 jpg

MNano_image_146.jpg
Mano_image_147.jpg

: MNano_image_142 jpg
SMano_1~HSMNano_image_149.jpg

HSMano_1~HSMNano Edit nar

(:[__; auto new names _:[E] Show Sett. [] 1abels menu HSNano

Show ScatPL.

17
www.thomasruttenprojects.nl www.easyclus.com



http://www.thomasruttenprojects.nl/
http://www.easyclus.com/

Thomas Rutten Projects

After confirmation, old and new names are kept next to each other. All individual
particles are given this new and old name.

Database editor

C\Eagyclusv12Zresults\databases\phytodatabased EA-1-8.mat

Copy database Folder of images is not found?
Impaort databaze. mat import table.txt R
SUMM. simil. sim.graph ] show index O

Select  |nanoFw73wEReB0r1Ye1-0001~HSNano
all nanoFw7SwEReS0r Yel-0001~H3Nano
nanoFw23w8Re10r1Ye1-0001~Bubbles
nanoFwi3wiRe10r1Ye1-0002~Bubbles
nanoFw3SwSRe10r1Ye1-0003~Bubbles
OraMano_1~0raMNano
OraMano_2~0OraMano
OraMano_8~0raMNano
RedPico_1~RedPico

RedPico_2~RedPico

RedPico_3~RedPico

RedPico_S~RedPico
OraNano1_3~0raMano
OraMano2_1~0raNano
OraNano2_7~0raMano
OraMano2_&~0raNano
RedNano1_2~RedMano
RedMano1_3~RedNano
RedNano1_4~RedMano
RedMano1_S5~RedNano

rmy

(L R L]

If right ‘autonames’ option is used, new names are determined for each particle.
For example, the first group is splitinto 18 groups, with 18 group names:

Database editor

ChEasyclusvi2Zrezults\databases\phytodatabazes _EA-1-8.mat

Copy databass Folder of images is not found?
Import database. mat import table txt Re
sLUmm. simil. sim.graph B cditor on/off ] show index Os
Select | nanoFwB8SwBReSOr1Yel~HSNano  w] P nanoFwaSwaReB0rYel~ o t
al nanoFw7Sw3aRe70rYel~HSNano [ nanoFwaSwaRes0r1Yel

nanoFwaSwBRe7Cr1Yel1~H5Nano
nanoFw7SwTiReS0r Yel1~H5Nano
nanoFw7SwBReS0r1Yel1~H5Nano
114 nanefFw7Sw7Re20r1Ye1~HSNano nancFwaSwaRes0rYel1~HSNane
nanoFw73wERed0r1Yel1~H3Nano
nanoFwaSwTReS0r1Yel1~HSNano
nanoFwaSwTReS0r ve2~H5Nano
nanoFwaSw7TReS0r1Yel1~HSNano
nanoFwaSwTReS0r vel~HSNano
microFw8SwTRe530r1e1~HSNano
nanoFwaSwTRerOr1Yel1~H5Nano

rmv

% |

nanoFwaSw7ReS0r1Ye3~H5Nano p nanoFw&5SwaReS0r1Yel1~HSNano
microFwTSwTRes0r1ve1~HSNano p nanoFwaSwaRes0r1Yel1~HSNano
nanoFw7Sw7Re7Cr1Yel1~H5Nano p nanoFw&5SwaReS0r1Yel1~HSNano
nanoFwiSw7ReS0r1Yel1~HSNano p nanoFwESwaReS0r1Ye1~HSNano
nanoFwaSwERe80r vel1~HSNano p nanoFwaSweRes0r1Yel~HSNano
nanoF w7 SwERe50r1Yel1~HSNano p nanoFwaSwaReS0r1Ye1~HSNano
nanoFwiSwEReS0r vel1~HSNano
nanoFwa&SwERe50r1Ye1~HSNano nanoFw7 SwiRe50r1Ye1-0001~-HSNano
[ auto new names |0 show sett. [ labels menu HSNano_1~HSN ~

Show ScatPL. auto new IMG names b | Show S.
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