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HRA User 
Interfaces



Registration User Interface (RUI)

https://apps.humanatlas.io/rui/



Exploration User Interface (EUI)

https://apps.humanatlas.io/eui/ 

https://apps.humanatlas.io/eui/


HRA Organ Gallery 
in VR



What if...?



HRA Exploration User Interface: https://apps.humanatlas.io/eui/ 
 

What if?

https://apps.humanatlas.io/eui/


HRA Organ Gallery in VR
Identified 3 major use cases: 
• Quality Assurance/Quality Control for 

registered tissue blocks
• Onboarding to the HRA
• Telling Embodied Data Stories

Paper: 
https://doi.org/10.3389/fbinf.2023.1162723 

HRA Organ Gallery in VR:
https://www.meta.com/experiences/569681
4507101529 

Scan to 
download

APP

https://doi.org/10.3389/fbinf.2023.1162723
https://www.meta.com/experiences/5696814507101529
https://www.meta.com/experiences/5696814507101529


Exploring Spatial Data in 
VR



Common Coordinate Framework (CCF)



Common Coordinate Framework (CCF)

● Start at highest floor
● Take an elevator across levels, from 

Whole Body to Proteins
● Currently open for business: 

○ Whole Body
○ Small Organ
○ Large FTUs
○ Cell Groups (~760 μm)



HRA Organ Gallery in VR

Multiscale exploration of the HRA
● Level 0: Whole Body
● Level -2: Small Organ
● Level -3: Large FTUs
● Level -4: Cell Groups ~760 Microns

Level 0: Whole Body

Level -4: Cell groups 
~760 microns

Talk to Andreas “Andi” 
Bueckle if you would like a 
demo. Video: 
https://www.youtube.com/wat
ch?v=Wy0BCOFWClk 

Level -3: 3D stepped relief map for 
senescence hallmarks in Visium slide

Also Level -3: auxiliary 2D 
scatter graphs

https://www.youtube.com/watch?v=Wy0BCOFWClk
https://www.youtube.com/watch?v=Wy0BCOFWClk


Tobias Isenberg



ScaleTrotter



“Simple,” straightforward 
transitions

[van der Zwan et al., 2011]

↯



Visual embedding transition

[Gray’s Anatomy, 1918]



Visual embedding transition

coarse scale in 3D

coarse scale flattened to canvas

detailed scale in 3D on top of canvas

canvas disappears



Visual embedding transition



Interactive exploration

http://www.youtube.com/watch?v=Ira54e3ND74&t=78


Further Inspiration: 
Multiscale DNA illustration

[Tonna et al., 2010][Pennisi, 2001] [Nature Education, 2013]



Spatial straightening

Chromosome scale



Spatial straightening

Loci and fiber scales

Straightener

Straightenee

Straightener



Spatial straightening

Nucleosome scale



Spatial straightening

Double-helix scale

Bases scale



Spatial straightening

Bases scale



Conceptual arrangement



Spatial transitions
Chromosomes-to-loci



Spatial transitions
Loci-to-fibers



Spatial transitions
Fibers-to-nucleosomes



Spatial transitions
Nucleosomes-to-double-helix



Spatial transitions
Double-helix-to-bases



Multiscale Unfolding



Panning the scales

http://www.youtube.com/watch?v=AGxuxWz56yo&t=246


Sarkis 
Halladjian

David 
Kouřil

Haichao 
Miao

Eduard 
Gröller

Ivan 
Viola

Collaborators

tinyurl.com/scaletrotter tinyurl.com/multiscale-unfolding

https://nanographics.at/


Ludovic Autin
The Mesoscale Challenge



30 trillion
3 × 1013

7 octillion
7 x 1027



Theodor Escherich 1886 
Escherichia coli

1973 







cellPACK: a virtual mesoscope to model and 
visualize structural systems biology

2014



Instant Construction and Visualization of Crowded 
Biological Environments - cellpack on the gpu

Tobias Klein

Mathieu Le 
Muzic

Ivan Viola

2017

2018



Mycoplasma mycoides, 2016

Mycoplasma mycoides, 2011 Mycoplasma genitalium, 2022



Level of Detail

Shading

https://molstar.org/me/ 

David 
Sehnal

Alexander 
Rose

Clipping

https://molstar.org/me/


Collaboration is Key

How far are we to visualize a full human cell with molecular details in 
real-time ?

Data gathering is a bottleneck 

Level Of Detail is the common approach for multiscale visualization

Pr. Arthur Olson

https://docs.google.com/file/d/1cAY5SGQqrulKJ0P6u8Juiv5mEZWL5DHS/preview


Griffin Weber



Human Reference Atlas (HRA)

https://bodyworlds.com/

https://humanatlas.io/

Multiscale 
map of blood 

vessels

https://humanatlas.io/


Boppana A, et al. Anatomical structures, cell types, 
and biomarkers of the healthy human blood 
vasculature. Sci Data. 2023 Jul 19;10(1):452. doi: 
10.1038/s41597-023-02018-0.
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Multiscale Maps of Roads

John F. Fitzgerald Expressway, By Sswonk, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=4538754

Daily traffic, U.S. National Highway System Boston “Central Artery”



https://www.zumper.com/blog/b
est-neighborhoods-in-boston-for-
newcomers/

https://www.75statestreetgar
age.com/nearby-destinations/
financial-district/

https://pubmed.ncbi.nlm.nih.gov
/27815267/

Back Bay Beacon 
Hill

Downtown

I-90

I-93
("Central Artery")

Skeletal muscle

Brain

Spleen

Green lines show 
microvasculature in 

different tissues



Trucks follow roads to deliver 
a package to a house

https://www.youtube.com/watch?v=zQeMgxo8n_U 

Blood cells follow vessels to 
deliver oxygen to organs

https://www.youtube.com/watch?v=zQeMgxo8n_U


Highway (1000 km) Artery (1 m)

https://www.youtube.com/watch?v=zQeMgxo8n_U 

https://www.youtube.com/watch?v=zQeMgxo8n_U


Street (1 km) Arteriole (0.5 cm)

https://www.youtube.com/watch?v=zQeMgxo8n_U 

https://www.youtube.com/watch?v=zQeMgxo8n_U


Driveway (10 m) Capillary (0.5 mm x 0.01 mm)

https://www.youtube.com/watch?v=zQeMgxo8n_U 

https://www.youtube.com/watch?v=zQeMgxo8n_U


Blood Vasculature to Organ Crosswalk Diagrams
Template



Blood Vasculature to Organ Crosswalk Diagrams
Pancreas



Blood Vasculature to Organ Crosswalk Diagrams
Liver



Blood Vasculature to Organ Crosswalk Diagrams
Brain



● What is the best definition of “multiscale visualizations”?
● What application domains are best and worst served by 

multiscale visualizations?
● What kinds of conceptual and cognitive challenges exist for 

constructing and reading multiscale visualizations?
● What kinds of visual encodings make sense only in multiscale 

visualizations, and which ones do not make much sense?
● What kinds of interactions are needed to make multiscale 

visualizations usable? 
● What are the opportunities afforded and challenges posed 

by using extended reality (XR) technologies such as virtual, 
augmented, and mixed reality (VR, AR, MR) for multiscale 
visualizations?

● What is the relationship between multiscale visualizations 
and one-scale visualizations, such as bar graphs, scatter 
graphs, or line graphs? How can one be served by the other?

● When are stepless and stepped zooms better, respectively?

Q&A



Q&A https://humanatlas.io/events/2024-24h 

https://humanatlas.io/events/2024-24h


Thank you


