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VP3: Main Goal

,10 accelerate microscopy image processing in Fiji using a supercomputer.”

Kol BRI 1 N A

(Fiji Is Just) Image)
File Edit Image Process Analyze  Plugins  Window  Tomanca kLab HE\u|
B olc|o|s] <N Ala]o]a] efse|u]s]s]a] [»

Magnifying glass (or use "+ and ™ keys)
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VP3: Motivation

,10 accelerate microscopy image processing in Fiji using a supercomputer.”

Y

1 File  Edit Image Process Analyze Pluging  Window Help
Many images B Sl el A<l Al ol = wlw] o[ ]a] |»

x=259, y=109, value=4

Recorder

Record: Macro —1|  Name: Macro.ijm Create j

example.ijm

Same pipeline

File Edit Language Templates Run Tools Window Options Help

open("orig.tif");

setAutoThreshold ("Default dark"); 4 example.ijm |
run("Convert to Mask"); L4

run("Invert LUT"); ; 1 function processOneImage(image) { =

. run("Median...", "radius=2"); A 2 //segment the imoge and compute number of regions
A t t run({"Find Connected Regions", "allow_diagonal display_one_image display|: 3 en(image);
u O l I I a I O n regions_for_values_over=108 minimum_number_of_points=1 stop_after=-1"); |: a4 toThreshold("Default dark");
save(..... )i‘ 5 run("Convert to Mask");
| 6 run("Invert LUT");
T run("Median...", "radius=2");

n("Find Connected Regions", "allow_diagonal display_cne_imag

save(.....)}

I 10 »
: 12 processOneImage("embryol.tif");
(] w

& ]
339x353 pixels; 1 6-bit, 234K Fle Edt  Font Resuts |

339x353 pixels; 16-bit; 234K 339x353 pixels; 8-bit; 117K
PomtsinRegion [
305

-

[*]

4] 1I

Run | Batch | il |CIREPL

iActive language: None
fActive language: IJ1 Macro
autocompletion: Scilava supported triggered by Ctrl+Space & auto-display

[ showerors | clear | »
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D
VP3: Motivation

,10 accelerate microscopy image processing in Fiji using a supercomputer.”

Many images

Prepare serial workflow Add Progress Reporting Functions (optional)
S am e p I p e | I n e function work(i) { N for (i=parGetRank(); i <= 42; i+=parGetSize()) {
load(i); parAddTask(“Img:” + i);
... my macro code ... | }
store(i); parReportTasks();

}

function work(i) {

Automation Bl e ] e

} parReportProgress(taskNo, 20);
...my macro code...
- parReportProgress(taskNo, 80);
Acceleration oo
parReportProgress(taskNo, 100);

Make it parallel }

for (i=parGetRank(); i <= 42; i+=parGetSize()) {

function work(i) { work(i);

load(i); b
... my (recorded) code ...
store(i);

!

for (i=parGetRank(); i <= 42; i+=parGetSize()) { ‘ Run by HPC WOfkf’OW Manager

work(i);
1
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VP3: Motivation

,10 accelerate microscopy image processing in Fiji using a supercomputer.*”
Fiji:

Batches (using scripts) High Performance Computing Center
Image processing ]
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HPC Workflow Manager for Fiji @«

I
VP3: Remote Computing

‘\>

Deep Learning: SilverGT, EmbryoGen

- High Performance Computing Center

DataStore

Image volumes:

BDV komprese, Kartographic projections
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Follow up applications: Mastodon, Vizualizace
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VP3: Results

parallelMacro.ijm

HPC Workflow Manager for Fiji i e e e o e o —

| Macro Progress | Error output | Other output | Job directories | Data upload

[ wm B
] uiman TparInit(); = Img: 0 o

5 function processImage(int imgho) {
"imgho. L tif"); Done

- - 4 open("original_Timepoint_"
Graphical interface L
8 run("Smooth"); Img: 4 o

run("Auto Local Threshold");

8 run("Find Connected Regions”); Done

- - -.w
lugin) in Fiji g rncris
o save("segmented_Timepoint_".imgMo.". tif"); -
plugin) in Fij | g
i

13 imagesToProcess = 750;
14 for (1 = parGefRank(); i < imagesToFrocess; i+=parGetSize()) {

15 I H P
=) processImage(i) Img: 1 o

Extends Fiji scripting,
supports paralellism ki

o * Create job - @
. File Edit Image Procsss Analyzz  Plugine  Window  Tomancaklab Help ‘ Job Type
+,
Define tasks B o] |o] /] 4] [A]Qf] d] »Js]ur] 4] 4 Ta] [
! LUT Menu Click her rch @) Macro
| i y Script |
i
— Input Data Location E
Job ID Status Creation time Start time End time Job Type
d - t 1 Configured N/A N/A N/A

ana monitor . ,
-
= Node Configuration

H H | | MacroProgress Erroroutput | Other output | Jobdirectories  Data upload | Remote job info | [ asic | Advanced
OI I “ I IUI ||Ca |On Number of nodes: 56 Number of nodes 1 =
1 1 -~

Number of cores per nodes: 24 Max amount of time needed 1 < Hours| = Minutes
Queue: qprod X - L

to H P‘ | walltime: 2:0 | PBS Profesional queue gexp
User script name: parallelMacro.ijm .
Max memory per node: 8 Output Data Location
Scheduler job id: null ® Job subdirectory

Works on | |
users’ HPC !
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VP3: Results

DataStore

HPC cluster
Provides images per chunks image

chunks
Remote (Internet) & local access
: e : i e —
Fully in Fiji, in BigDataViewer Procesang
Ccode
[
ﬁﬂé:‘%g}% E‘%‘ %iﬂw:ﬁw L2l Job Scheduler
= Ext. data channel [ Int. data channel

— — — Ext. control channel -~ Int. control channel

Available down-resolutions: |14, 4. 4] ﬂ
hstieverions: [ ]|

e | . . Supports programming lang’es
— Java, C++, Python
Fiji scripts

Report coresponding macra command:

- Read

Request Dataset Serving

e Li
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VP3: Results

SilverGT
Annotated real images
More segmentations into one superb
Training data for deep learning

Available on CellTrackingChallenge.org

EmbryoGen
Annotated synthetic images

Simulated life of a cell population

Training data for deep learning
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VP3: Results

Cartography image processing
Reduces image volume by resaving with the projection
Specimens with ,surface® — embryos, organoids

Requires new image processing algorithms (distortions)

Stage 4 Stage 5

Dorsal

Ventral
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Vizualization
Extends Blender

Big (non-image) data, extensibility

Connects bio-SWs with Blender
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