Viadimir (Vlado) Ulman

Mastodon — DeepLineage kick off
25" Feb 2022, online




About Vlado:

e Applied Computer Scientists & Mastodon + Imglib2 believer
* Image processing & analysis, big images in parallel

e Algorithms benchmarking (synth. data)

e Support for DL methods training (silver ground-truth)

* Central European Institute of Technology
(CEITEC, Masaryk University, Brno) ke,
)

i T et

e Centre for Biomedical Image Processmg
(CBIA, Faculty of Informatics, MU, Br

e CellTrackingChallenge.net

* IT4Innovations National Supercomuting Center
(IT4l, VSB — Technical University of Ostrava, Ostrava)

« HPC Workflow Manager (for Fiji) + DataStore



Mastodon contra Vlado, history:

/O plugins

— Point coords/clouds in CSVs < spots in Mastodon

— Import spots from instance segmentation + overlap-based tracking
- 1/O for Cell Tracking Challenge

SciView visualization
Collaborative tracking
Shared images via DataStore
Blender visualization



Mastodon contra Vlado, history:

e e T
L4 I/O pluglns Choose GT folder with TRA folder inside: [/temp/myResFolder |
Template for image file |man_tracki03d tif |
- 1/O for Cell Tracking Ch. ineage e name: [ rock |
Output images should be like this: [View:a0c1 '~
Expaort from this time point: | 1
Export till this time point: | 1
What everything should be exported: |Tracking: tracking markers images, lineage .txt file |
Template for raw (cell) image file |te03d.1if |
Squash markers along z-axis into one xy-slice:
et s .

Set parent to old track in a new track afteragap: [ |

Output images should be like this: |View:aOc1 -
Export from this time point: |\iew: a0 ¢ 3 Renumber output to start with time point zero:  [] ~
How many images to write in parallel: | glil
What everything should be exported: |Trackin king markers images, lineage . b file |v
Everything: images, tracking markers i lineage . txt file
emplate for raw (cell) image file names: T i

Lineage: only .txt file and produce no images

g z-axis into onexy- Raw: only raw (cell) images and no markers images and no lin ot file

Shape of the output mark Sph of fixed radil -




Mastodon contra Vlado, history:

 SciView visualization
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© Window View Edit Seflings Plugins
- B scene

51 92 53

Mastodon's raw data
Mastodon spots at 502

Visible

Neme [Vastodon spots at 502 ]
Position X | 705
Position ¥ | me|
PosiionZ | e

scale X | 1
Scale ¥ | i
ScaleZ | H
Rotation Phi | o=
Rotation Theta | o
Rotation Psi | pe|
Aosteps | =]

. featuring tag colors, vol. rendering,

spots, trajectories,
adjustable vizu,
iInterconnected!

also: fragile,
HW heavy, unstable



Mastodon contra Vlado, history:

Mastodon LoadEarlierProgress plugin

* Collaborative tracking ;

Searching in this folder: /home/ulman/asus/Mette/e2/netPath-refOnly

Read also from a remote monitor: |H|

I /O WO rkS y S e rve r WO r kS y URL address of the remote monitor: | http://helenos.fi.muni.cz:7070
1 1 . Project name on the remote monitor: | Mette_2ndEmbryo
merging is a pain

Choose from the detected files: | Synced :2020-05-13__11-51-19__SWen.mstdn -

What to do with the loaded file: | Replace the current lineage v

Replace the current lineage

Merge with the current lineage

Image Server

Lineage
Server




Mastodon contra Vlado, history:

e Shared images via DataStore . works & smoothing edges

Name v s
=1 2 item:
~ P export.nS 2item
~~ B setup0 12 items
?~ P9 timepoint0 5 item:
>~ P9 timepoint1 5 item:
? B timepoint2 5 item:
?- B timepoint3 5 item:
? B timepointa 5 item:
?~ B9 timepoints 5 item:
> P4 timepointé 5 item
> P timepoint7 5 item
> [ timepoints 5 item
*, >~ P timepointo 5 item!
L T, ~ P4 timepoint10 5 item:
N T, ; > P50 17 items
: e BigD
. ea, at - Ast 9 items
0 Taay
o.... " --..."§§.erVer I s s
.
. prot 0’ ........ > Bo 8 items
OC ..... b= | 8 items
'-,' > B2 8 items
*s > B3 8 items
{} attributes.j 158 B
. > Ps3 3item
'_‘ {} attributes.jsor 0948
. {} attributes.json 778
-
H DataStore {) attributes.json 148

iprotocol

» TCP/IP communication —— File-system access



Mastodon contra Vlado, history:

 Blender visualization :

stable, known, = =
Inverted polarity in cellular distribution
advanced...

overwhelming,
google-able

RIGHT SIDE LEFT SIDE

capable, .

performant




Mastodon contra Vlado, history:

* Blender visualization ; lineage vizu (options)

Trackscheme
File Window View Edit Plugine

3 G cntos 8

Edit View Go Plugins Settings Help

8 Browse [BJview O Fullscreen (D>
512G e

also of only selected subdrees.

fEd How 1o annotate the exported lineage:

How to sort the lineage:

How to export the lineage:

Where to export the lineage:

DoDebugMessages.

no annotation

asin TrackScheme

[with rectangulor lines

own bending position
‘An export-specific dialog wil open |

DoDebugGraphics

3|

Thumbnail Bar || Fit Fil | 100% | @

o
File Edit View Go Plugins Settings Help

@ S8 erowse [EJview O Fullscreen <

B txportinto G..reamer Window # v A @
ot sepping songx [ 500
adstppimaongy [ 100

Ry ey

Defeutodeih OS]
Defeutodetieight OS]

beftodecolou | s

1~ | Thumbnail Bar | Fit Fill | 100%




Mastodon contra Vlado, history:

Blender visualization . comparing trees (4K LCD)

B Export into Blender

;f\//\e

grid stepping along x 4ﬂ

grid stepping along y

405

DefaultNodeWidth 10F
DefaultNodeColour 134217721
Connecting line width: .

Address of th ening Blender: |localhost:9081

Use this Z-position: E
Nickname of this Mastodon instance (ns): |el

¥ Display Server

Main Controls
Set Collection Start Server

Report Current Status

¥ Next time use embryo colors

Next time uncovering lineage

Hide Recent Hide All

Reset Recent Reset All

Housekeeping
Start Server Stop Server

Clear Recent Clear All

roject-ac 4
vatues which oSNNI LR

ol Iterm
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tKeys BIOMATCH  View

DISPLAYSERVER S




Blender

Window

Mastodon contra Vlado, history:

Blender visualization :

2 & Mon6.Dec 20:29

B Biomatch_threeEmbryos__v10_analys¢

sublineages.blend
Layout o
1, Global ~ i V-8
@ oQ
» Bio Match e
a

SERVER

DISPLAYS

BIOMATCH

© Blender def. 2d12_¢2.003

Blender default color for 2012_62,003

Use Nodes

¥ Settings
Kface Culling
Blend Mode  Opaque

Opaque

en Space Refraction
om

Subsurface Translucen

Marker TR A=A & sat 0 End 600

> Line Art

ort Di

© Blender def. 2412 2.003

Blender default color for 2012_€2.003

flexibility,
animations,
Interactivity,

ATM: very
much a
prototype




Mastodon contra Vlado, wishes:

* CellTrackingChallenge
- SEG, DET, TRA measures
- Tracking (reference) annotation, annotation review & fixes

* Inter-process communication API for
- Data sharing (images & tracks)
- Events sharing (synchronized views, focus events)

* Python access for track analyses
- No-compilation — Faster development
- More popular, attractive
— Deep-learning friendlier



Mastodon contra Vlado, wishes:

« CellTrackingChallenge %

t @
- SEG, DET, TRA measures o é/
* Useful for tracking alg. developers /
— coupled with “inspect/review feature” @ @ t3 @0
* Informative for users

— can discover zones of good/bad alg. functionality (color coding SEG)

« Useful for lineage analyses
- DET, TRA quantify differences between two lineages

- Tracking (reference) annotation, annotation review & fixes

* May offer a de facto standard format for storing+sharing tracking data
— current one is image-centric (and thus “heavy”)

* “Cases review panel” — brings user over “reported cases”
— ...detection of anomaly in tracks



Mastodon contra Vlado, wishes:

* CellTrackingChallenge

- SEG, DET, TRA measures
* Useful for tracking alg. developers: “inspect/review feature”

BigDataViewer 1

File Window WView Edit Settings Plugins

Review from this time point: 55
Review till this time point: 200
Review all roots:

Review all daughters (after division): |[v

Review trajectory relative bending above this angle (deg): 90
Review trajectory absolute bending above this angle (deg): 150
NN: How many nearest neighbors to consider maximally: 0
MNM: Maximum distance to neighbors to consider them (um): 12
NM: Magnitude of distance change to trigger alarm (um): 5
MN: Minimum count of alarms for a spot to review it: 5
MNM: Minimum count of neighboring track changes around a spot to review it: 5
NN: Minimum distance to nearest spot to review it {um): &
Find and (re)navigate to a just selected spot: |ssues reviewed:
Save trajectory stats:

4474: daughter
Select all issues | Previousissue | Mext issue | Stop reviewing

OK Cancel




Mastodon contra Vlado, wishes:

* Inter-process communication API for

- Data sharing
* Images: S3 (cloud), DataStore (server), local storage — .one.zatrr files
* Tracks: “Matthias — GIT for lineage”
* Full and partial (per partes) data
» ...to/ffrom 3"-party SW ...data interoperability

- Events sharing
e Synchronized views

* Focus events ...between SWs ‘cause “vizu means data reduction”
- Bonus:
e Across prog. languages, across computers... rooms... institutes

* Enables: ext. visualization and/or parallel computing



Mastodon contra Vlado, wishes:

Python access (to Mastodon internals) for track+img analyses
— No-compilation — Faster development
— e.g. don’'t need to re-open project & re-navigate to somewhere

- More popular, attractive
— feeling: currently general more interest in Python than Java programing

— Deep-learning friendlier
- Python is the home of deep learning (of anything... not only cell seg.)

- Essentially done... needs more education and enlightenment

- Bonus: IT4lI's HPC Workflow manager is designed/oriented towards
macros and Jython...



