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Triangle of IMmaging science

Scientific question

These must be essential
research questions for
everybody involved!
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E Information — structure tensor

The structure tensor gives information about orientation and how strong the signal is

Rendering of stone wool Degree of anisotropy Orientation Orientation colored by

« Green: isofropic Colors give direction degree of linearity

« Blue: planar
« Red:linear
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Fiber fracking
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Deep learning benchmark dato

« Topic: Object detection and segmentation

 Problem: Annotation is difficult and time-
consuming

« |dea: Create a setup where annotation is
easy

« Dataset for deep learning:
— 9087 individual bugs - reflecting shape
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Data analysis platform

« NNF Data Science Infrastructure: QUAITOM

« Challenge: Scale to support growth in the number of users
— 150+ yearly users at lab facilities
— DanMAX and ForMAX opening user program

« Solution: Data analysis platform
— High-performance computing platform

— Data and computing resources in one place — not moving data
but software

— Focus on the interface and ease of use — compute resources later

Hans Martin Kjer
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QIM platform

Design requirement: Platform for image analysis Easy access fo analysis resources

° View History Bookmarks Profiles Tab Window Help O zoom S}
that is used by our research agroup for research. —— . +
e | 130.225.68 Ry o aunener - @
bout FAQs Contact Projects list Local tools ~ Remote tools ~
Jupyter launcher
abda e
Basicconfig  Advanced config  Help
Requested parameters:
Hostname story Bookmarks Profiles Tab Window Help O zom @ © &
logint gbardtu.dk 1 x| S sdimaging-centeeoursesia x| @ fber_detecton - upyterNote. X | & ghar x| +
. .
25.68.. r_detecti b
Online platform — browser access Easy access to files
:j::;neww“vwE“W“‘"W"‘E“‘ : Jupyter fiber_detection Last Checkpoint: 22/08/2023  (unsaved changes) A o
File  Edit  View Inset  Cell  Kemel  Widgets Help Trusted | Python 3 (ipykeme) O
aim
gbar X + B+ @B A% PR B C W Mrdown v B
Home About FAQs Contact & Feedback &Data v 3§ Tools ~ Job e
4:8334/files/dtu/3d-imaging-center/projects/
Nameof the ob for he HPC queve.
A You need to to access gbar > diu > 3d-imaging-center > projects 10} Jupyter Notebook for quantitative analysis of individual fibers
" i " InSegt needs images
remote tools. Local tools are . Conda enviroment that you will create usmgapain:rm program. Following the fiber detection step, you will track the individual fibers and quantify the individual fibers. Along the
available without login. NEW FILE | | NEW FOLDER L Name ot the conds iroment o be ctial way, you willisualize the images and obtain results.
tartngth upyter sarer Use thisoption
conda installed and want to use vour own In [1): # Import necessary modules
SN 2020_DANFIX_37_Fingerprints 20106/2022 import. numpy as np
& 3D Visualization (isosurfaces) - —37-Fingerp s s B OB
import gl
Q i | a t f r & Local thickness {111 2020_DANFIX_Vascular_Flows 17/01/2022 ’ ﬁ?i“iﬁ;ﬁﬁi.fifﬁf;.::iféif ::t}:j;//qimub.ccm/vedranna/xnsegtpy
II' ()lll Lmpast plot1y.qraph objects as
p < Jupyter launcher 2020_LINX_rockwool 08/06/2022 n::: ;;1;';;;;: 3 ;; 9
# hitpss//github,con/abdanl /Ibtools
m We're still in the early developments @ Data Explorer [ 2020_QIM_05_livert 19/05/2021 import fivertracker Fivertracker as fib
smatplotlib inline
) . | [ 2020_QIM_22_rat_kidney 08/02/2023
[ Login ] [ 2+ Register as a new user } @D Jupytertite Load and .
oad and inspect data
=D imageJ 2021_DANFIX_04_EUROFUSION 20/06/2022 pe
Data is placed in a read-only directory at the server. You should create one or more directories for your results in your home folder.
m Pyodide [ 2021_DANFIX_05_WhiteWind 20/06/2022 Task You should select a 9 > The annotation should for each label.
i : (255, 0, 0)) for green (RGB: [0, 255, 0) for fiber center.
2021_DANFIX_075_KMC_Cheese 18/04/2023 In [4): # Data directory for the original images
data_dir = '/dtu/ i 47511/data/i.
imageNames = sorted(glob.glob(f'{data_dir}*.png'))
[ 2021_DANFIX_14_ScaleForm 20/06/2022

# Directory for your annotation image
abel_dir = 'annotation/’

label image_name = f'{label_dir}annotation ud.png’
label rgb = skimage.io. inread(label_image_name)

inage = ski fo.imread(f' {data_dir}fi ,_344.png")
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Scientific hub for 3D

quantitative image analysis Infrastructure
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New research field 73
Fast from experiment to
quantification _
Methods Science case

Benchmark data

QIM - The Centre for Quantification of Imaging Data



Conclusion

* QIM —science hub for 3D image analysis

« Research in quantitative methods that can handle large images

« Support users from large-scale imaging

« Create interest from vision community for 3D images beyond medical data

Thank you
abda@dtu.dk
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