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Abstract

This procedure outlines the steps needed to export imagery and associated metadata of individual or multiple
FlowCam runs into EcoTaxa. Working with FlowCam data within EcoTaxa allows for improved annotation and
predictability capacity across large datasets. This step-by-step procedure is based off of the initial R code called
FlowProcess written by Alex Barth and has been updated with VisualSpreadsheet 6.0 and EcoTaxa language and
page design to assist other FlowCam users with this type of data transfer.
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Scope and Applicability

1

This procedure outlines the steps needed to export imagery and associated metadata of
individual or multiple FlowCam runs into EcoTaxa. Working with FlowCam data within
EcoTaxa allows for improved annotation and predictability capacity across large
datasets. This step-by-step procedure is based off of the initial R code called
FlowProcess written by Alex Barth and has been updated with VisualSpreadsheet 6.0
and EcoTaxa language and page design to assist other FlowCam users with this type of
data transfer.

Summary of Method

2

Export of images and metadata from FlowCam's software VisualSpreadsheets 6.0.6 (or
earlier) into Ecotaxa 2.8 using RStudio version 2025.09.1+401 and the FlowProcess code
written by Alex Barth (https://github.com/TheAlexBarth/FlowProcess/tree/main).

This protocol is not compatible with VisualSpreadsheets 4.0 and earlier.

Sample Processing

3

Samples are run using the FlowCam instrument according to user needs at desired flow
rate, magnification, and volume.

Due to the length of time it takes to export digital files generated in FlowCam, it is
recommended to export data from VisualSpreadsheet to EcoTaxa as samples are

processed rather than in bulk.

Additionally, EcoTaxa uploads are limited to 500mb zip file size.

I Sample Post-processing - Removal of Duplicates

4

Occasionally, and depending on species present in sample, a FlowCam run can produce
duplicate images of the same cell or colony which might get stuck or sluggishly pass
through the flow cell. For this protocol it is advised that duplicates be removed prior to
export from the FlowCam software. This can be performed by sorting images by capture
ID and manually scrolling through and selecting duplicate images. Alex Barth, the creator
of the FlowProcess code, also has available a 'duplicate_deleter.R' code which may be
utilized, but will not be discussed in this protocol. Please refer to his website for use of

this code. https://github.com/TheAlexBarth/FlowProcess/blob/main/R/duplicate_deleter.R

Export from VisualSpreadsheet
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5

5.1

Prior to exporting from VisualSpreadsheet, you will need to make sure that the correct
particle properties are selected for export. The FlowProcess code requires at minimum
the following particle properties to be selected in order to run properly:

- Diameter (ESD)

- Diameter (ABD)

- Diameter (FD)

- Average Blue

- Average Green

- Average Red

- Capture X

- Capture Y

- Circle Fit

- Circularity

- Circularity (Hu)

- Compactness

- Convex Perimeter
- Convexity

- Edge Gradient

- Elongation

- Feret Angle Max
- Feret Angle Min

- Fiber Curl

- Fiber Straightness
- Geodesic Thickness
- Geodesic Length
- Perimeter

- Length

- Roughness

- Symmetry

- Width

- Intensity

- Date

- Calibration Image
- Source Image

- Calibration Factor
- UUID

To select particle properties go to Preferences>Particle Properties...
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5.2
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This will prompt the particle properties window to open. Then check the boxes for the
properties mentioned in Step 5.0 under the export column. Once all properties are
selected click the "Okay" button to save selected particle properties.
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6 In the FlowCam's software, VisualSpreadsheet, open the run that is to be exported:

6.1 File>Open Data...
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VisualSpreadsheetd
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6.2  Inthe "Select Data" window, select the "Open Data" button.
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‘®" =
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6.3  Select the run which is to be exported in the "Select Data" window. Then select the
"Open" button. We are selecting TestRun_1 as a sample dataset for this protocol.
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Q Select Data

Data Type
O Sets © Runs O Al
Name Date

1 TestRun_3 2025-10-08 ...
9 2 TestRun_4 2025-10-08 ...
1

3 TestRun_3 2025-10-08 ...

4 TestRun_2 2025-10-08 ...

] TestRun_1 {2025-10-08 ..

—T | ==
&0 Search: 0
m JE—

Lom) = Open ] Cancel =

6.4  The run will now appear as open in the "Select Data" window. Select "OK" button.
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7 With the sample run open in the VisualSpreadsheet software, the particle images for this
run will then be exported. Note: Particle images are also referred to as vignettes in

EcoTaxa terminology.

7.1  To export particle images: Flle>Export>Images...
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7.2  The "Particle Image Exporter" window will then open. Select the run which is to exported
for this example that is TestRun_1, then select the "Export" button.
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Particle Image Exporter

Type: Run

2 TestRun_2 2025-10-08 14:22:58 2025-10-08 14:22:58
3 TestRun_3 2025-10-08 14:23:42 2025-10-08 14:23:42
4 TestRun_4 2025-10-08 14:24:23 2025-10-08 14:24:23

5 TestRun_5 2025-10-08 14:24:53 2025-10-08 14:24:53

7.3  Selecting the "Export" button will generate a "Choose An Output Directory" window. This
is where you will select to save the exported images. This process will create its own
folder with the same name as the run. Select a destination that works best. Then select
the "Select Folder" button to begin particle image export to desired folder.
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7.4  Allow Particle Image Export to run to completion.

500
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H f Name Created Last Modfied
e 1ww
) B visualSpreadsheets X re e

Exporting Images
:
Run | -
s | cancal |
n_5 2er—rovo e mesr—ro—woTrenad

1500

8 Export Metadata for sample run. For each run that is exported, two metadata files will
need to be exported and named appropriately in order for the FlowProcess code to work
properly. These two metadata files are the Particle Data and Summary Data. The order in
which these two metadata files are exported is not important. The summary data can be
exported prior to the particle data and vice versa.

9 First the particle data will be exported. File>Export>Particle Data...
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9.1 This will generate the "Choose Data To Export" window. TestRun_1 will automatically
show up since that is the run that is currently open. Check the box next to the run and
select the "OK" button.
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9.2  This will generate the "Choose a filename and location." window. It is imperative that this A
file is named the same as the run name with "_data" at the end in order for the
FlowProcess code to recognize this as a metadata file. Make sure to save as a Comma-
Separated Values or .csv file. This should be saved in the folder created in the particle
image export previously. Select the "Save" button.
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10 After the Particle Data has been saved, the Summary Data then needs to be saved.
File>Export>Summary Data...
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10.1
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This will generate the "Choose a filename and location." window. It is imperative that this
file is named the same as the run name with "_summary" at the end in order for the
FlowProcess code to recognize this as the summary metadata file. Make sure to save as
a Comma-Separated Values or .csv file. This should be saved in the folder created in the
particle image export previously. Select the "Save" button.
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|1

Choose Summary File Destination

T > Hello - Personal )IDD(umEHt[ > Protocol_export » TestRun_1 v
Organize ¥ New folder
MName Status Date modified Type Size o
o % Home 600
P Gallery 7] TestRun_1_Data = 10/8/2025 2:49 PM Microsoft Excel C... 3,252K8 Ire X (px)
@, Hello - Personal
@ Desktop
4 Downloads
| Documents
P4 Pictures
File name: || TestRun_1_Summany| ] =
Save as type:| Comma-Separated Values (*.csv) v
_— —

 Hide Folders
=

e — 600
Save I Cancel I.reX(px)

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyl88d4dI2w/v1

January 27, 2026

19/41


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5jyl88d4dl2w/v1

€3} protocols.io Partof SPRINGERNATURE

11 At the end of this process each exported run folder will contain a "RUNNAME_data.csv"
and "RUNNAME_summary.csv" files along with all the individual particle images for each
run. The run folder is now ready to be entered. The FlowProcess code will combine the
Data and Summary .csv files into a single .tsv file, which is the format required by
EcoTaxa for the upload process.

- o X
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Screenshots
[#) TestRun_1_00002 5] PNG File 9k
TestRun_1
[5) TestRun_1_00003 z PNG File 4K8
[#) TestRun_1_00010 = PNG File 6k8
This PC
> WS [#) TestRun_1_00011 z PING File 48
== JSMITH BhD (D:
’ © [#) TestRun_1_00012 5] PNG File HE
> Netwerk [] TestRun_1_00013 a PNG File 4KB
[#) TestRun_1_00014 = PNG File 7K8
[#) TestRun_1_00015 5] o 43 PM PNG File 10 K8
6738 items E O

Conversion Using FlowProcess R code

12 The following steps are completed using the FlowProcess code.
https://github.com/TheAlexBarth/FlowProcess

While this protocol focuses on using RStudio, it is worth noting that the FlowProcess
code can be ran in base R as well.

13 The Rstudio window is comprised of three main panes. In this protocol, Rstudio panes
will be indicated using red numerals in the figures.
Those three panes are:
I. The console where you can enter code manually.
Il. The environment which shows all commands and objects once run.
lll. The files pane which shows the files of your working project.
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testing - RStudio

F Leaves”
tion for Statistical Computing

Environment is empty.
th ABSOLUTELY NO WARRANTY
under certain conditions

;
:

Type "demo()* for some demos, ‘help()" for on-line help, or

'help.start()' for an HTML browser interface to he

Type 'q0" to quit R

I1I.

14

and run the FlowProcess code directly in the console.

Click the new file button

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyl88d4dI2w/v1
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Create a new empty R Script file to store the FlowProcess code. The use of an Rscript
file will allow for quick reproducibility and a way to store the FlowProcess code for future
conversions. Alternatively, you could use an R Markdown file, R Notebook file, or enter
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00
ﬂ - {m. L - l
Console Terminal Backgrour

R - R4.4.2 - ~/Desktop/Sumner E

R version 4.4.2 (2024-18-31)
Copyright (C) 2024 The R Four
Platform: aarché4-apple-darwi

R is free software and comes
You are welcome to redistribu
Type 'license()' or 'licence(

Matural language support bu
R is a collaborative project
Type 'contributors()' for mor
"citotion()' on how to cite F
Type 'demo()' for some demos,
"help.start()' for an HTML br
Type 'q()' to quit R.

-

Select R Script file or file of choice.
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o0 e
{: - Gfﬁ. ¥ - |
o R Sl:rlpt 3N Lr,uur

O_uartﬂ Docume Create a new R scr

X

Quarto Presentation...

=310
i" R Notebook Four
2 R Markdown... larwi
i Shiny Web App... mes
@  Plumber API... cribu
ance(
Text File
| C4+ File ~t b
T | Python Script |
ject
¥ SQL Script B nor
©  Stan File ite F
@ D3 Script
.. mos ,
=] R Sweave L br
@ RHTML
2 R Documentation...

Click the save icon and save the R Script file in the location of your choice.

15 After opening a new R Script file, the Rstudio window is now comprised of 4 main panes:

I. The console where you can enter code manually.

Il. The environment which shows all commands and objects once run.
lll. The files pane which shows the files of your working project.

IV. The new R Script file.
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ece testing - RStudio
© -0y o Goto fie/functon - Addins - ing -
0 Testing R =0 il
Sourceonsave | ' - *Run | o  Source List -
1
Environment is empty
II .
I V .
=0
Modifed
11 op Leve) Rscrpt 2 < Rhistory 3038 Jan 10, 2026, 3:56 PM
Console  Terminal - Background Jobs, -0 ) TestingR o8 Jan 10, 2026, 3:59 PM
R ~ R4.4.2 - ~/Deskiop/Sumner Ecotaxa Winter/testin o/ ¥ testing.Rproj 2058 Jan 10, 2026, 3:56 PM
f Leaves”
or Statistical Computing
I . III
.
e
"citation()' on how to cite R or R packages in publications.
Type 'demo()’ for some demos, 'help()’ for on-line help, or
*help.start()' for an HTML browser interface to help
Type 'q0)' to quit R.
4

16 In the new R Script file install the following package in order to load the FlowProcess
code directly from GitHub. To do this type "install.packages("remotes")" into the R Script
and click the run button while the cursor is on line 1. This only needs to be performed
once as that package will remain installed in RStudio.

oQe
o - =1 | Go to file/function - Addins -
@ Testing.R*

=0

Source on Save L /- Al 2 I+ Source -

1 install Apackuges(“rcmotcs")l
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17

Once run, there will be a confirmation that the package was downloaded.

Console  Terminal Background Jobs ==

R -~ R4.4.2 - ~/Desktop/Sumner Ecotaxa Winter/testing/
Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'g()' to quit R.

> install.packages("remotes")

Installing package into ‘/Users/jaclynsmith/Library/R/armé4/4.4/1ibrary’
Cas ‘lib’ is unspecified)

trying URL 'https://cran.rstudio.com/bin/macosx/big-sur-arme4/contrib/4.4/remotes_2.5.0.tgz’
Content type 'application/x-gzip' length 438216 bytes (420 KB)

downloaded 420 KB

The downloaded binary packages are in
/var/folders/26/gwdx7q89397002ghhqglf5yb@@dadgn/T//RtmprugYt/downloaded_packages

=

Next the FlowProcess package will need to be installed. Again, this only needs to be
done once as it will remain installed in RStudio. To install FlowProcess enter the following
code into the R Script file: "remotes::install_github("thealexbarth/flowprocess")"

to install FlowProcess as an R package.

o0e
9 - - | Go to file/function - Addins ~
@) Testing.R* -]

| Source on Save L /- el * Source -

1 install.packages("remotes™)
2 remotes::install_github("thealexbarth/flowprocess")
| 3

When installing from GitHub flowprocess will be all lowercase.

Once successfully installed there will be a confirmation in the console.
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18

19

Console  Terminal Background Jobs =
R -~ R4.4.2 - ~/Desktop/Sumner Ecotaxa Winter/testing/
| Running ‘R CMD build’ ...

* checking for file ‘/private/var/folders/26/gw@x7q89397@02ghhqlfSyb@0@@@gn,/T/Rtmpr8ugYt/remotes3e

aJa@dce5a/TheAlexBarth-FlowProcess-93e8943/DESCRIPTION' ... OK

* preparing ‘FlowProcess’:

* checking DESCRIPTION meta-information ... OK

* checking for LF line-endings in source and make files and shell scripts
* checking for empty or unneeded directories

*

building “FlowProcess_0.0.0.9000.tar.gz’

Installing package into ‘/Users/jaclynsmith/Library/R/arme4/4.4/1ibrary’
Cas ‘lib’ is unspecified)

* installing *source* package ‘FlowProcess’ ...

** using staged installation

*%x R

** pyte-compile and prepare package for lazy loading

** help

*** installing help indices

** building package indices

** testing if installed package can be loaded from temporary location
** testing if installed package can be loaded from final location

i ifd ackage keeps a record of temporary installation path
* DONE (FlowProcess)

>

Load the FlowProcess code. After installation you can now load the FlowProcess
package by entering the following into the R Script window:
"library(FlowProcess)"

[ ] [ ]
o - Tl | Go to file/function ~ Addins -
@ Testing.R* e

Source on Save L/ *Run | *= [+ Source -

1 1install.packages("remotes")
2 remotes::install_github("thealexbarth/flowprocess")
3 library(FlowProcess)|

When loading the package in R Studio make sure the F and the P are capitalized in
FlowProcess.

With the cursor on the same line as the code hit the Run button to load the FlowProcess
package.

You are now ready to run the FlowProcess code. This can be done one of two ways
either for a single sample run using the establish_flowprocess() command or with
multiple sample runs using the batch_flowprocess() command.

Step 20 will show how to perform a single sample run conversion.
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20

20.1

20.2

20.3 To execute the FlowProcess code on a single run you will type into the R SCript:

Step 21 will show how to perform multiple sample run conversions.

For single sample run conversion: Set your root_dir to the location of the exported
FlowCam run dataset with the run images, SAMPLE_data.csv, and SAMPLE_summary.csv

files

For Mac users type into the R Script where your run is located:
root_dir<"~/Desktop/protocol/testdata/TestRun_1"
Then with the cursor on the line of code hit the Run button.

| @ [ ] Protocol - R
LERIR i+ - | Co to file/function - Addins -
@7 Untitled1* =
Source on Save A S ks, " Source -
1 1install.packages("remotes")
2 remotes::install_github("thealexbarth/flowprocess")
3  library(FlowProcess)
4
5 Jroot_dir<-"~/Desktop/protocol/testdata/TestRun_1"
I3

There is no need for a "/" at the end of TestRun_1.

For PC users enter into the console where your run is located:
root_dir<"C/:Desktop/protocol/testdata/TestRun_1"

Once the root_dir is set it will be displayed in the environment.

Environment History Connections Tutorial — ]

~

o ~ Import Dataset ~ ™ 261 MiB ~ & List = -

R - | ("} Global Environment =

Values

root_dir "~/Desktop/protocol/testdata/TestRun_1"

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyl88d4dI2w/v1 January 27, 2026

27/41


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5jyl88d4dl2w/v1

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyl88d4dI2w/v1

€3} protocols.io Partof SPRINGERNATURE

establish_flowprocess(root_dir)
Then with the cursor on the line of code hit the Run button.

20 ®
o - - | Co to file/function = Addins -
Q7 Untitled1™*
Source on Save = Ol - b
1 install.packages(“"remotes")
2 remotes::install_github("thealexbarth/flowprocess")
3 library(FlowProcess)
4
5 root dir<-"~/Desktop/protocol/testdata/TestRun_1"
6 | establish_flowpracessCroot_dir']|

20.4  Once the run is complete the console will show a "[1] TRUE" which indicates the run was

successful.

Console  Terminal Background Jobs
R ~ R4.4.2 - ~/Desktop/protocol/Protocol/

J
setTxtProgressBar(pb, i)

# Close the process
close(pb)
print('Finished Trimming')

}

b F ot o+

s tdata/TestRun_1"
> establish_flowprocess(root_dir)
[1] TRUE
>

20.5  Prior to running the FlowProcess code your run folder will look like this:

Protocol - |

=]

" Source -

January 27, 2026

=0
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testdata BB = MM @ v o Q
Mame Date Modified Size Kind
v [l TestRun_1 Today at 2:23PM --  Folder

B: TestRun_1_data.csv o Today at 2213 PM 2.7MB comma..values
B TestRun_1_summary.csv ¢ Oct 8, 2025 at 5:50PM 1KE comma..values
TestRun_1_00000.png @ QOct 8, 2025 at 5:43PM 16 KB PNG image

& TestRun_1_00001.png @ QOct 8, 2025 at 5:43PM 5 KB PNG image

W8 TestRun_1_00002.png e QOct8, 2025 at 5:43PM 9 KB PNGimage

#® TestRun_1_00003.png @ QOct 8, 2025 at 5:43PM 5 KB PNG image

™ TestRun_1_00004.png e QOct8, 2025 at 5:43PM 2 KB PNGimage

0 TestRun_1_00005.png @ QOct 8, 2025 at 5:43PM 6 KB PNG image

* TestRun_1_00006.png e QOct8, 2025 at 5:43PM 3 KB PNGimage

8 TestRun_1_00007.png @ QOct 8, 2025 at 5:43PM 3 KB PNGimage

W TestRun_1_00008.png @ QOct 8, 2025 at 5:43PM 9KB PNGimage

& TestRun_1_00009.png e (Oct8, 2025 at 5:43PM 3 KB PNGimage

® TestRun_1_00010.png @ QOct 8, 2025 at 5:43PM 6 KB PNG image

# TestRun_1_00011.png @ QOct 8, 2025 at 5:43PM 4 KB PNG image

s TestRun_1_00012.png @ QOct 8, 2025 at 5:43PM 4 KB PNG image

& TestRun_1_00013.png @ QOct 8, 2025 at 5:43PM 3 KB PNGimage

| TactRun 1 N0N1A nnn a Ort 8 20796 o 513 DAY [-d =] DRI irmana

In your run folder there will be a data file, summary file, and all the images from the run.

20.6  After running the FlowProcess code your run folder will look like this:

testdata

B = [ K

Mame Date Modified Size Kind
~ [ TestRun_1 ¢ Today at 3:10 PM --  Folder
ecotaxa_TestRun_1.tsv ¢ Today at 3:10 PM 2.5 MB Plain Text

TestRun_1_00000.png @ (Oct 8, 2025 at 5:43FPM 16 KB PNG image
& TestRun_1_00001.png @ QOct 8, 2025 at 5:43PM 5 KB PNG image
@ TestRun_1_00002.png e (ct8, 2025 at 5:43PM 9 KB PNGimage
# TestRun_1_00003.png e QOct 8, 2025 at 5:43PM 5 KB PNG image
= TestRun_1_00004.png e QOct 8, 2025 at 5:43PM 2 KB PNG image
. TestRun_1_00005.png e QOct 8, 2025 at 5:43PM G KB PNGimage
** TestRun_1_00006.png e (ct8, 2025 at 5:43PM 3 KB PNGimage
8 TestRun_1_00007.png @ (Oct 8, 2025 at 5:43PM 3 KB PNGimage
W TestRun_1_00008.png @ QOct 8, 2025 at 5:43PM 9 KB PNGimage
TestRun_1_00009.png e (Oct8, 2025 at 5:43PM 3 KB PNGimage
# TestRun_1_00010.png e QOct 8, 2025 at 5:43PM 6 KB PNGimage
# TestRun_1_00011.png e QOct 8, 2025 at 5:43 PM 4 KB PNG image
s TestRun_1_00012.png @ Qct8, 2025 at 5:43PM 4 KB PNG image
& TestRun_1_00013.png e QOct 8, 2025 at 5:43PM 3 KB PNGimage
| TestRun_1_00014.png e (ct8, 2025 at 5:43PM G KB PNGimage
n_m 1_NNN1E nnn a Ort 8 20726 of 54132 DAA 10 KB BhIG irmana

In your run folder there will be a .tsv file and all the images from the run.

20.7 The run folder is now ready to be zipped for upload into EcoTaxa.
For Mac users, right click the folder and select "Compress TestRun_1"
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< testdata BB =0 &2 v h Qo - Q I
Name Date Modified Size Kind - C
(0 & TestR— - ¢ Today at 3:20 PM -- Folder )
> [ Testk @ Openin New Tab o Today at 2:21PM - Folder |
» L TestR e Today at 2:21PM --  Folder
Maove to Trash
> L TestR g e Today at 2:21PM --  Folder
> [ TestR ® Get Info e Today at 2:20 PM --  Folder

rendme

o
() Compress "TestRun_1"

- -V V0=

Duplicate

+1 Make Alias
@ Quick Look
@ Copy
) Share...
e o000

{? Customize Folder...

This will create the zip file which will be used for importing to Ecotaxa.

< testdata BB = D & S h O - Q
Name Date Modified Size Kind |

> [ TestRun_1 ¢ Today at 3:10 PM --  Folder

> [l TestRun_2 e Today at 2:21PM --  Folder

> [ TestRun_3 e Today at 2:21PM -- Folder

> il TestRun_4 e Today at 2:21PM --  Folder

>l e @ od ;20 Ph —— old

ZIP archive

atfll Jgyv g
: B TestRun_1.zip Today at 3:15 PM

For PC users, right click run folder then select "Compress to...>ZIP file" and follow the
prompts to save the zip file.

21 For multiple or batch sample run conversion: Follow all the steps above until Step 20.

Set the root_dir to the parent location with the multiple folders of exported FlowCam
Data. In this example, the code line would read "~/Desktop/protocol/testdata"
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21.1 For Mac users, enter into the console:
root_dir<"~/Desktop/protocol/testdata"
Then with the cursor on the line of code hit the Run button.

@ @ Protocol - |
o - Oy - | Co to file/function = Addins -
0] Untitled1* -
Source on Save = Ol /- *Run | "= " Source -

install.packages("remotes")
remotes: :install_github("thealexbarth/flowprocess™)
library(FlowProcess)

root_dir<-"~/Desktop/p r‘otocol/testdata"l ]

bt = T 5 B S Y N

For PC users, enter into the console:
root_dir<"C:/Desktop/protocol/testdata"
Followed by the return key or enter key.

21.2 To execute the FlowProcess code on a batch of runs you will type into the console:
batch_flowprocess(root_dir)

Then with the cursor on the line of code hit the Run button.

[ ] [ ] Protocol - |

o - O 1 | Co to file/function = Addins -

@] untitled1 -

Source on Save | (| /' - #Run | % | < Source -

install.packages("remotes")
remotes: :install_github("thealexbarth/flowprocess™)
library(FlowProcess)

root_dir<-"~/Desktop/protocol/testdata"
I batch_flowprocess(root_dir)| |

1
2
3
4
5
6
7

For multiple runs there will be a progress bar present to show the progress of the data
conversion.
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Console  Terminal Background Jobs
R ~ R 4.4.2 - ~/Desktop/protocol/Protocol/
+  Prumty rinisned reumng
+ 1}
> root_dir<-"~/Desktop/protocol/testdata"”
p—— —
> batch_flowprocess(root_dir)

| 10@%

Finished Establishing

21.3  Prior to running batch_flowprocess, in each run folder there will be the run images, a
data file, and summary file for each run. Similar to what is displayed in Step 20.5 in this
protocol.

After running batch_flowprocess, in each run folder there will be the run images and a
.tsv file for each run. Similar to what is displayed in Step 20.6 in this protocol.

22 Repeat Step 20.7 to zip the batch of files or individual files. One requirement of Ecotaxa
is that the zip files must be smaller than 500mb in order to upload. Depending on the size
of your runs you may need to make multiple zip files.

23 To run additional single sample runs or multiple sample runs, all you will need to do is
change the root_dir locations and re-execute either establish_flowprocess(root_dir) or
batch_flowprocess(root_dir) with the updated root_dir.

Import into Ecotaxa

24 Once the FlowCam run has been exported, processed through the FlowProcess code,
and zipped, it is now ready to be imported into EcoTaxa. To do this you must have an
active account with EcoTaxa.

25 Once your account is created and you are logged in, you can either create a new project
or add to an existing project.

First select the "Contribute to a project"” link.

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyl88d4dI2w/v1 January 27, 2026 32/41


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5jyl88d4dl2w/v1

@ protocols.io Part of SPRINGER NATURE

@ Jackie Smith {8}

Release notes for the current version of EcoTaxa are here.

If you have found a bug with EcoTaxa, please report it on GitHub by clicking 'New Issue' and following the bug report template. Please note
that we will consider only bugs, not suggestions for new/modified features since EcoTaxa's development plans are already full for the
foreseeable future.

If you want to automate anything related to EcoTaxa, it is now possible thanks to EcoTaxa's Application Programming Interface. You can

browse the documentation of the AP| and use the corr Python or R

EcoTaxa hosts over 650 million images from more than 850 institutions and 4000 users.

Explore images

Browse the collections

As a visitor, you have free access to a subset of You can cantribute to the richness of this image Acollection is a set of similar projects that can be
the images that have been already identified by database and/or to the collaborative taxonomic explored together (legs of a cruise, years of a time
users. annotation effort Images are arganised in series, etc ) or a single project that constitutes a full
Images can be filtered according to several projects which should be consistent in terms of dataset
criteria: taxonomy, geographic location, depth, sampling and imaging techniques. We provide After adding metadata and choosing alicense, the
date and time of sampling, and imaging tools to support the quick annotation of large data is ready to be exported and published in
instrument. image datasets, such as supervised machine DarwinCore archive format, OBIS or GBIF.

learing prediction and visual similarity search.

The EcoPart application is designed to manage data frem Underwater In addition to the Ecotaxa application, the new EcoTaxoGuide
Vision Profiler {UVP) instruments. application explains how to taxanomically classify images acquired through
It allows: various instruments and how to disambiguate similar-looking objects. These
Importing particle data and linking them with CTD data and zoaplankton will become available directly fram EcoTaxa in the future This is a beta ~
images annotated in Ecotaxa version and improvements are engoing We have alreadly filled the
Computing size spectra from particle data. information far many taxa seen on ZoaScan images and have begun for
V28420250525 EN  ABOUT  PRIVACY

26 For this protocol we will be creating a new project by clicking the "Create a project" link.

HOME > PROJECTS

@ Howt dat
Accessible projects Show other projects > ow to prepare data

~ D - Instrument  Title tanager O Contact ~ Status  Access  NbObjects  %Validated

27 In the create project link, the following fields are required:
- Title
- Instrument
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- Status
- Access
- Privileges

The instruments must be selected as "FlowCam". If you plan on identifying your images
you must select either "Annotate" or "Annotate no prediction" under the status section.
You can select your images to be either private, public, or open for the access. Under
privileges, you can add additional personnel who may need to have access in the
project. Once you have finished entering information press the save button.

MNEW PROJECT

Comments @ [ statu - |
b the aroAacal far getting a FlovCarm run exparted and it EcaTa ExploreOmly  Annotate No Prodiction

Deep feature extractor

-

LU PuBLIC  OPEN

THXONDHY

Definition of preset for manual sorting @

SORTING TDOLS

Fields available for sorting & Display bn the manuad classification page )

4

PRIVILEGES

Name* Privilege @ Contact @

+ Hewpriclags

FORMULAE

Farmulac .

-]
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28 Once the project is created it will show up on the Home>Projects page.

Taxa HOME > PROJECTS @ ciesmith &

. N @ How to prepare data
Accessible projects  Show other projects >

Create a project

D Instrument - Title - Manager Or Contact Access - Nb Objects YValidated
FlowCam > Private _ 29.68%
=3 FlowCam > Open 33836 0%
18308 FlowCam » Protocol FlowCam -> EcoTaxa Public null 0%
FlowCam > Private 346399 _ 2143%
FlowCam > Private 2593690 024%
FlowCam > Private 45030 0%
=3 FlowCam > @IACKIE SMITH. ANNOTATE Private null 0%

To add a FlowCam run to a project, select the settings button on the project of choice.

29 Once in the project settings page, hover over the "Import" button from the top menu, and

select "General Import".

@ Jackiesmith {63

HOME > PROJECTS > SETTINGS  Protocol FlowCam -> EcoTaxa [18808]

Export  Settings Tools Abo

-
General import

Images import
PROJECT T/

Metadata import
Title*

Protocol FlowCam -> EcoTaxa

Comments@

roject comments

30
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AE

MAPPING

® How to edit a project settings

Instrument *
FlowCam v

A chan,

various w:

Status *

Annotate No Prediction

Explore Only

Deep feature extractor @

Access@ +*

PRIVATE SIS OPEN

Once on the Import screen, select the "Upload or select from my files" button.
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‘tcoTaxa

«

HOME > JOB  Protocol FlowCam -> Ecolaxa [18808]

Annotate Predict Import Export Settings Tools About

Import Protocol FlowCam -> EcoTaxa (18808)

GENERAL IMPORT IMAGES IMPORT UPDATE METADATA
Import Images and TsV files @

Upload or select from my files @

Choose a folder or zip file on the server@

Skip tsv that have already been imported []
Skip objects that have already been imported []

» Advanced options

Cancel

Taxa

You can either select the "BROWSE LOCAL FILES" button, or drag and drop your zipped
file into the gray bar where the "BROWSE LOCAL FILES" button is located.

HOME > JOB  Protocol FlowCam -> Ecolaxa [18808]

Annotate Predict Import Export Settings Tools About

@ Jackiesmith {8}

Import Protocol FlowCam -> EcoTaxa (18808)

® How to import data
GENERAL IMPORT IMAGES IMPORT

UPDATE METADATA
Import Images and TSV files @

Upload or select from my files Choose a folder or zip file on the server @

Select one directory to import by clicking on
Content over 2.0GB is not

older
Browser compatibility: Chrome 86, Edge 86, Firefox 111, Opera 72

d. Do not consider this as a permanent storage.

& My Files 2 sonse oo oascronss R o
Skip tsv that have already been imported [
Skip objects that have already been imported [

» Advanced options

Cancel

31

Once the file is selected or dragged and dropped into the web page, the Import screen
will look as follows. For the purpose of this protocol we will only be uploading
TestRun_1.zip. Depending on file size it may take several minutes to upload.

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyl88d4dI2w/v1

January 27, 2026 36/41


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5jyl88d4dl2w/v1

@ protocols.io Part of SPRINGER NATURE

Taxa

HOME > JOB  Protocol FlowCam -> EcoTaxa [18808]

Annotate

t Import Export Settings T

@ Jackiesmith {83

Import Protocol FlowCam -> EcoTaxa (18808)

® How to import data
GENERAL IMPORT IMAGES IMPORT

UPDATE METADATA
Import images and TSV files @

Upload or select from my files Choose a folder or zip file on the server @

Select one directory to import by clicking on
Content over 2.0GB is not sent. i€ ith all

tent older
Browser compatibility: Chrome 86, Edge 86, Firefox 111, Opera 72

d. Do not consider this as a permanent storage.

1read / 1 compressed /0 rejected /0 error

40.67 MB read / 40.67 MB compressed
Uploading

& MyFiles A seouseLocuDRECTORES () SROWSELOCALFLES | ORDROPPLES R FOLOERS HERE
Skip tsv that have already been imported [
Skip objects that have already been imported []

» Advanced options

Once uploaded our file can be seen in the "My Files" section of the Import page.

Taxa

HOME > JOB  Protocol FlowCam -> EcoTaxa [18808]

notate Predict Import Export Settings Tools About

@ Jackiesmith {83

SUCCESS:
Import Protocol FlowCam -> EcoTaxa (18808)

Upload of /TestRun_1.zip.zip is done
GENERAL IMPORT

IMAGES IMPORT

UPDATE METADATA
Import images and TSV files @

Upload or select from my files Choose a folder or zip file on the server @

Select one directory to import by clicking on
Content over 2.0GB is not sent. i€ ith all. tent older
Browser compatibility: Chrome 86, Edge 86, Firefox 111, Opera 72

d. Do not consider this as a permanent storage.

u've used 0.00¢

® MyFiles 1, seonse oo owectones
& TestRun_lzip

@ trash.2499

Skip tsv that have already been imported []
Skip objects that have already been imported [

» Advanced options

32

To import, select TestRun_1.zip and it will highlight that run and populate a "SELECT TO
IMPORT" button to the right. Hit the "SELECT TO IMPORT" button to begin upload to
Ecotaxa.
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Taxa

HOME > JOB  Protocol FlowCam -> EcoTaxa [18808] @ Jackiesmith {G}

«  Annotate

t Import Export Settings Tools About

SUCCESS:

Upload of /TestRun_1.zip.zip is done x
Import Protocol FlowCam -> EcoTaxa (18808)

GENERAL IMPORT IMAGES IMPORT UPDATE METADATA

Import Images and TSV files @

Upload or select from my files Choose a folder or zip file on the server @

Select one directory to import by clicking on

Content over 2.0GB is not sent.Directories with all content older than 60 days are deleted. Do not consider this as a permanent storage.
Browser compatibility: Chrome 86, Edge 86, Firefox 111, Opera 72

=10

OCALORECTORES.  (h SROWSELOCALFLES | R DROPFLESORFOLDERSHeRe

@ trash.2499

Skip tsv that have already been imported []
Skip objects that have already been imported [

» Advanced options

Once the "SELECT TO IMPORT" button is selected the "Start Task" button at the bottom
of the import page will now selectable. Hit the "Start Task" button to begin the import.

Taxa HOME>JOB  Protocol FlowCam -> Ecolaxa [18808] @ JackieSmith 63

otate Predict Import Export Settings Tools About

SUCCESS:
Upload of /TestRun_1.zip.zip is done x

v
Import Protocol FlowCam -> EcoTaxa (18808)

GENERAL IMPORT IMAGES IMPORT UPDATE METADATA

Import Images and TSV files @

Upload or select from my files Choose a folder or zip file on the server @

Select one directory to import by clicking on

Content over 2.0G8 is not. irectories with all

tent older than 60 d
Browser compatibility: Chrome 86, Edge 86, Firefox 111, Opera 72

y d. Do not consider this as a permanent storage.

® My Fill
& TestRun_;
@ trash.2499

Skip tsv that have already been imported [

Skip objects that have already been imported []

» Advanced options

33  After the "Start Task" button is selected, a new screen will be generated which will show

the progress of the upload.
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HOME > JOB > VIEW

Processing files 1100/6736

-

Clean task data Back to tasks list Back to project 18808

Task ID 171012
Class TaskFilelmport
Owner Jackle Smith
Object
State Running
Step
Progress 33%
Message

View internal details

» View log file

34 Once the import is complete you can then select the "Go to Manual Classification
Screen" or "Go to Automatic Classification Screen" to start classifying your FlowCam run
images.
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HOME > JOB > VIEW

Data correctly imported from TestRun_1.zip

Go to Manual Classification Screen Go to Automatic Classification Screen | Ilats

Clean task data Back to tasks list Back to project 18808
Task ID 171012
Class TaskFilelmport
Owner Jackie Smith
Object
State Done
Step
Progress 100%
Message

View internal details

» View log file

35 You have successfully uploaded a FlowCam run (particle images and metadata) into

EcoTaxa for classification.
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Protocol FlowCam -> EcoTaxa (0,0,0,6736/6736)

_LECOTaXZé Project |+ | Filtered  ~
© Update view & apply fiter un v/ 1 Display +  Status All ~/E 100 v @% 100~ Q0 WO B

® @ @ [ @

86 4
H-!
® <+ o Lo e

Taxonomy filter @ Otherfilters.
- \ = »

®
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