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EVERYBODY IS TALKING ABOUT SPATIAL OMICS!



BIOVIS CHALLENGE: FROM IMAGES TO ANALYSIS



High dimensional data 
Similar to “classical” omics data (except for scale) 

Spatial location / proximity is important 
NOT encountered in “classical” omics data.  

SPATIAL OMICS VISUALIZATION CHALLENGES



Fixed location 
Potentially high-D 
vector for each 
location

ANALOGY: MAPS!

https://johnstonarchitects.files.wordpress.com/2012/04/pop_lg.jpg


SINGLE DATA VALUE + SPATIAL LOCATION

Matthew Ericson, NY Times Blomberg

Glyphs – Size Color

https://www.bloomberg.com/graphics/2018-us-land-use/


SINGLE DATA VALUE + SPATIAL LOCATION

Glyphs – Directions

http://www.nytimes.com/interactive/2016/11/08/us/elections/how-trump-pushed-the-election-map-to-the-right.html


BUT WHAT IF YOU HAVE MORE THAN ONE DATA VALUE?

Don’t treat color channels 
as separate visual channels

Glyphs?

Scalability? [Tominski]



DO WE REALLY NEED A MAP?

Mike Bostok, NY Times

http://www.nytimes.com/interactive/2012/10/15/us/politics/swing-history.html?_r=0


It’s hard to do more 
complex things with 
maps 
Is the spatial 
context paramount? 
Is the spatial 
context a proxy for 
something?

DO WE REALLY NEED A MAP?



Lots of attributes for nodes and edges 
Location doesn’t matter, but 
connectivity does  
Can’t choose location freely

ANALOGY: MULTIVARIATE NETWORKS



Maybe if you zoom in 
Still limited

ON-NODE ENCODING?







INTERACTION! 

Two Paths:  
1. Select regions to show 
2. Select / derive data to show

SO WHAT ELSE CAN 
YOU DO?



SELECTING REGIONS 
TO SHOW



Select one or multiple items/regions 
Show rich data about them in 
separate view

PRINCIPLE



SELECT A PATH IN A 
MAP

Carolina Nobre, Alexander Lex 
OceanPaths: Visualizing Multivariate Oceanography Data 
Proceedings of the Eurographics Conference on Visualization (EuroVis ’15) - Short Papers, doi:10.2312/eurovisshort.20151124, 2015.



SELECT A REGION AND AGGREGATE!

S. van den Elzen and J. J. van Wijk, “Multivariate Network Exploration and Presentation: From Detail to Overview via 
Selections and Aggregations,” IEEE Transactions on Visualization and Computer Graphics (InfoVis ’14), vol. 20, no. 12, pp. 
2310–2319, 2014, doi: 10.1109/TVCG.2014.2346441. 



ENROUTE – PATH SELECTION



SELECT / DERIVE DATA 
TO SHOW



But do you need to? 
Show average expression (etc)  
Show average expression for 
pathway of interest 
Filter out uninteresting items 
Create domain specific scores 
Create clusters/archetypes 
…

SHOWING RAW DATA 
IS HOPELESS!



APPROACH: USE A PRIOR, SHOW DIFFERENCE.

[Corell 2016]

model of population density + 
accounting for variability when 
analyzing small numbers



HAVE A HANDFUL OF SCORES? VIS FEASIBLE! 

[Barsky et al., Cerebral, 2008]



CLUSTERGRAMMER JUST EARLIER AT BIOVIS: 
DYNAMIC FILTERS



EXAMPLE: DOMAIN SPECIFIC SCORE

Miriah Meyer, Tamara Munzner, Angela DePace, Hanspeter Pfister 
MulteeSum: A Tool for Comparative Spatial and Temporal Gene Expression Data 
IEEE Transactions on Visualization and Computer Graphics (InfoVis), 16(6): 908--917, doi:10.1109/TVCG.2010.137, 2010.



USING SCORES @ BIOVIS BY ALMA ANDERSON



REDESIGN EXAMPLE

http://www.randalolson.com/2015/08/23/small-multiples-vs-animated-gifs-for-showing-changes-in-fertility-rates-over-time/

Randal S. Olson  



EYES BEAT MEMORY: SMALL MULTIPLES



EYES BEAT MEMORY: SMALL MULTIPLES



SIMPLIFY!



You can’t show all the data! 
But you can show what’s important 
about the data.  
Build tools that give analysts the 
ability to show that!

CONCLUSION
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