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Announcement

Reminder of final project presentation time:
April 24 (Tuesday) 9:10 - 10:30 a.m
April 27 (Friday) 8:00 to 10:00 a.m.

Final project report due time:
April 30 (Monday) 9:10 a.m. 

Survey
What materials would you like to see more/less of?



Graph-Based ML 
Plus Visualization



Visualizing 
Execution of Algorithm



https://visualgo.net/en



https://visualgo.net/en/sorting

https://visualgo.net/en/sorting


https://visualgo.net/de/dfsbfs

https://visualgo.net/de/dfsbfs


Visualizing LP?
Visualization of random walks on graphs?

http://www.opcoast.com/demos/label_propagation/index.html



ML approach to large 
graph visualization



Machine learning approach to 
large graph visualization

https://arxiv.org/abs/1710.04328Cluster graphs by their topological similarities.



Graphlets

https://arxiv.org/abs/1710.04328



Graphlets Frequencies

https://arxiv.org/abs/1710.04328



Topological similarities: kernels

https://arxiv.org/abs/1710.04328
Treating graphlets frequencies as feature vectors. Define dot product of two 
graphlet frequency vectors. 



Aesthetic criteria for graph VIS

https://arxiv.org/abs/1710.04328

Crosslessness: Minimizing the number of edge crossings

Minimum angle metric: maximizing the minimum angle between 
incident edges on a vertex. 

Edge length variation: Uniform edge lengths. 

Shape-based metric: Mean Jaccard similarity between the input 
graph and the shape graph. 



What would a graph 
look like in this layout?

https://arxiv.org/abs/1710.04328

Compare accuracy of ML predicted similar graph layout vs human chosen layout



Apply ML to 
Graph Drawing



Existing  approaches

Approaches that learn from human interaction:  learn information 
from users based on their interactions to a graph drawing system.

Approaches that are not based on human interaction: gather and 
evolve knowledge about how to draw a graph from the results of 
other automatic graph drawing algorithms or from the graph 
structure itself. 

VieiraNascimentoSilva2015



Rate by users

https://www.cse.unr.edu/~sushil/class/gas/papers/masui94evolutionary.pdf



Learning optimal graph drawing for 
clustered graph

https://dl.acm.org/citation.cfm?id=345354

Construct a handcrafted feature vector of a cluster from a number of 
graph measures: number of vertices, diameter, and maximum 
vertex degree. 

Find an optimal layout for each cluster.  



Using ML to improve layout quality

Human in the loop evaluation. 

Using neural network algorithms to optimize a layout for certain 
aesthetic criteria.



Self-organizing graphs
B. Meyer: Self-organizing graphs - a neural network perspective of 
graph layout

Not building a general neural network that learns aesthetic criteria 
or hints about how to draw a graph. Instead, it models the graph 
structure and the drawing problem as a network coupled with an 
energy system. 



Future directions?

Using neural network algorithms to optimize a layout for certain 
criteria
Really learn how to draw a good graph



The Future of 
Data Visualization



Current & Next 
Cool Startups



https://www.tableau.com/



https://www.forbes.com/sites/petercohan/2017/10/23/startup-raised-180-million-to-take-on-tableau-software-in-4-billion-
data-visualization-market/#73162865ba2d



https://looker.com/company
https://www.youtube.com/watch?v=krXaBEi3f1s



Data Wrangler

http://vis.stanford.edu/wrangler/

Accelerate data manipulation: spend less time fighting with your 
data and more time learning from it.

Allow interactive transformation of messy, real-world data into the 
data tables analysis tools expect. 



Data Wrangler

http://vis.stanford.edu/wrangler/



Trifacta

https://www.trifacta.com/



Trifacta

https://www.youtube.com/watch?v=vc1bq0qIKoA



https://ubiq.co/data-visualization-tools



Intuitive UI 
Real-time visualization
Line, area, bar, scatter plot to gauges and maps
Share visualizations…



https://cambridge-intelligence.com/keylines/

Cambridge Intelligence



carto.com
https://carto.com/data-observatory/

http://carto.com


https://datausa.io/map/?level=state&key=opioid_overdose_deathrate_ageadjusted

https://datausa.io/

Mining and visualizing US government open data



https://datahero.com/
Making simple charts for BI



What are hot topics in 
advanced 

data visualization?



What are the next 
startups in

data visualization?

http://analytics-magazine.org/data-visualization-the-future-of-data-visualization/



1. Design smart
Smart visualization design
Effective visual encoding



2. Better user 
interface

Recommend visualization views
New end user exploration users

No distractions
User-in-the-loop



3.Show data variation, 
not design variation

By Edward Tufty



4.Scalability
HPC, databases



http://cloudberry.ics.uci.edu/apps/twittermap

http://cloudberry.ics.uci.edu/apps/twittermap


5.Visualization that 
support mobile 

devices



https://www.zoomdata.com/



https://www.zoomdata.com/product/zoomdata-architecture/



6.Effective 
communication

Not just creative visual
Need substances

Edward Tufte: “Every single pixel should testify directly to content.”

http://analytics-magazine.org/data-visualization-the-future-of-data-visualization/



7. Integration with 
other disciplines



http://analytics-magazine.org/data-visualization-the-future-of-data-visualization/



8.Accurate and 
contextual vis

How data are connected?

http://analytics-magazine.org/data-visualization-the-future-of-data-visualization/



9.Facilitate 
decision making

http://analytics-magazine.org/data-visualization-the-future-of-data-visualization/



10. BI and 
medical domain



Comments 
Suggestions?



Thanks!
You can find me at: beiwang@sci.utah.edu

Any questions?

mailto:beiwang@sci.utah.edu?subject=


Vector Icons by Matthew Skiles

Presentation template designed by Slidesmash

Photographs by unsplash.com and pexels.com

CREDITS
Special thanks to all people who made and share 
these awesome resources for free:

https://dribbble.com/shots/1925069-Lynny-Icon-Set-Free
http://slidesmash.com/
https://www.pexels.com/
https://www.pexels.com/


Presentation Design
This presentation uses the following typographies and colors:

Colors  used

Free Fonts used:
http://www.1001fonts.com/oswald-font.html

https://www.fontsquirrel.com/fonts/open-sans

https://www.fontsquirrel.com/fonts/open-sans

