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Omnipedia: Bridging the Wikipedia Language Gap. Bao, Hecht, Carton, Quaderi, Horn, and Gergle. CHI Ê12



Hecht, B., Carton, S., Quaderi, M., Schöning, J., Raubal, M., Gergle, D., Downey, D. 2012. “Explanatory 
Semantic Relatedness and Explicit Spatialization for Exploratory Search”. SIGIR 2012.



The challenge of  Wikipedia algs

Wikipedia is crucial to NLP, AI, and geospatial algs.  

but… 

Wikipedia is big. 

Wikipedia is messy. 

Robust implementations of algorithms are rare. 

Research is difficult to reproduce.



   Enter WikiBrain

Mission: Democratize access to state-of-the-art 
Wikipedia algorithms and technologies. 

Audience: Programmers with basic Java (for now). 

Focus: Core data structures, AI, NLP, Geospatial. 

Design goals: Fast, flexible, easy to use (3rd gen).

brain image in public domain - https://commons.wikimedia.org/wiki/File:Neuronal_activity_DARPA.jpg



http://wikibrainapi.org

http://wikibrainapi.org








language #articles #links runtime*

Simple English 102K 6M 8 min

German 1.9M 96M 210 min

English 4.6M 470M 640 min

25 largest 25M 1,670M 3163 min

Import times for core data:

*Additional time required for SR, geospatial, wikidata.



Quickstart.java



WikiBrain features



Core data structures
Graphs: link, category, redirect. 

Article text: wikitext and plaintext. 

Full text search using Lucene. 

Highly optimized disk and memory caches.



Multilingual
All languages** 

Concept alignment 

Universal links

Apple in other languages:
    Bosnian: Jabuka
    Scots: Aiple
    Welsh: Afal
    Icelandic: Epli
    Hindi: सेब
    Simple English: Apple

apple image: CC public domain, http://www.freestockphotos.biz/stockphoto/16787



Num of page views for a requested date range. 

Pageview module

On August 14, 2014:



Over 40M statements about 15M concepts. 

Wikidata module

+ 100 more statements + 2000 more people in EN

What does WikiBrain 
know about Berlin? Who was born in Berlin?



Semantic relatedness module
similarity(x,y)

mostSimilar(x)

cosimilarity(x1,x2,…xn)

mostSimilar(“Berlin”):
1. Munich
2. Hamburg
3. Vienna

mostSimilar(“Berlin”, <all movie ids>):
1. The Wall (1962 film)
2. The Tunnel (2001 film)
3. The Road to the Wall



Named Entity Recognition
resolve(phrase)

resolve(phrase, context)

wikify(text)

resolve(“Apple”):
1. Apple Inc. (simple): 0.50
2. Apple (simple): 0.28
3. Apple Records (simple): 0.20

wikify(“Wikipedia is a free-access…”):

Wikipedia is a free-access, free-content Internet 
encyclopedia, supported and hosted by the non-
profit Wikimedia Foundation.



Geospatial module
Built on PostGIS and OpenGeo.  
Layers connected to articles: 

• Wikidata (coordinate points). 
• Country (polygons from NaturalEarth). 
• State (polygons from NaturalEarth). 

Q: How many kms separate Berlin and Alaska? 
Q: How many countries separate Berlin and Shanghai? 
Q: What articles are about places in Minnesota?



Spatial article views by country (EN)

interactive visualization

http://docs.google.com/a/macalester.edu/spreadsheets/d/1B0ypveTsH3nbdbWnzyIM4yflmOtpvkBrbn_Dt2j9KHo/gviz/chartiframe?oid=1233935172


CountryPageViews.java

https://github.com/shilad/wikibrain/blob/master/wikibrain-cookbook/src/main/java/org/wikibrain/cookbook/pageview/CountryPageViews.java


Supply vs demand of categories
Supply: 

# articles per category
Demand: 

# views per category

Inspired by Kittur, Chi, and Suh. "What's in Wikipedia?: mapping topics and conflict using 
socially annotated category structure." CHI, 2009.



CategoryViews.java

https://github.com/shilad/wikibrain/blob/master/wikibrain-cookbook/src/main/java/org/wikibrain/cookbook/pageview/CategoryViews.java


WikiBrain Tools IEG



WikiBrain Tools IEG
mostSimilar?lang=simple&phrase=spider&n=3

categoriesForArticle?title=Jesus&lang=simple



Wikipedia is a free-access, free-content Internet encyclopedia, 
supported and hosted by the non-profit Wikimedia Foundation.

Wikification



WikiBrain developers: 
Alan Morales Blanco, Margaret Giesel, Rebecca Gold, Becca 

Harper, Brent Hecht, Ben Hillman, Sam Horlbeck, Aaron Jiang, 
Matthew Lesicko, Toby Li, Yulun Li, Huy Mai, Ben Mathers, Sam 
Naden, Jesse Russell, Shilad Sen, Laura Sousa Vonessen, Zixiao 

Wang, and Ari Weilland



WikiBrain Case Studies



Cultural Alignment in Algorithms

Algorithm

Knowledge Base 
(Wikipedia Editors)

Gold Standard 
(Human-Labeled Data)

Application Audience 
(End-Users)

Sen, Giesel, Gold, Hillmann, Lesicko, Nadan, Russell, Wang, Hecht. Turkers, scholars, 
Arafat and peace: Cultural communities and algorithmic gold standards. CSCW 2015



Cultural Alignment in Algorithms

Algorithm

Psychology  
Articles

Gold Standard by 
Pyschologists

General  
Population

Sen, Giesel, Gold, Hillmann, Lesicko, Nadan, Russell, Wang, Hecht. Turkers, scholars, 
Arafat and peace: Cultural communities and algorithmic gold standards. CSCW 2015



Cultural Alignment in Algorithms

Algorithm

Psychology  
Articles

Gold Standard by 
Pyschologists

General  
Population

emotion 
personality

Sen, Giesel, Gold, Hillmann, Lesicko, Nadan, Russell, Wang, Hecht. Turkers, scholars, 
Arafat and peace: Cultural communities and algorithmic gold standards. CSCW 2015



Localness

http://shilad.com/localness

Localness of Sources Cited in Spatial Articles

Sen, Ford, Musicant, Graham, Keyes, Hecht. Barriers to the localness of   
volunteered geographic information. CHI 2015

http://shilad.com/localness


SF
MinneapolisSR ( ) = 0.6

SF
SaharaSR ( ) = 0.2

Towards domain-specific semantic relatedness : A case study from geography.  Sen; 
Johnson; Harper; Mai; Olsen; Mathers; Vonessen; Wright; Hecht. IJCAI, 2015.

CC0: https://www.pexels.com/photo/golden-gate-bridge-san-francisco-bay-city-29915/ 
Public Domain: https://commons.wikimedia.org/wiki/File:Minneapolis_on_Mississippi_River.jpg 
CC-BY-SA-2.5: https://en.wikipedia.org/wiki/Sahara#/media/File:Libya_4985_Tadrart_Acacus_Luca_Galuzzi_2007.jpg 

Image Copyrights: 



Car tograph 
http://cartograph.info

http://cartograph.info


Sen, Swoap, Li, Boatman, Dippenaar, Gold, Ngo, Pujol, Jackson, Hecht. 
"Cartograph: Unlocking Spatial Visualization Through Semantic 
Enhancement." IUI, 2017.



Thematic 
Cartography



https://www.statista.com/chart/4837/europes-biggest-wine-drinkers/



Tobler’s First Law of Geography: 
Everything is related to everything 

else, but near things are more 
related than distant things.



Spatialization



Prior Spatialization Systems

GMap  
Hu et al., 2010

Atlasify 
Hecht et al., 2012

Gronemann  
and Jünger, 2013

…and many others!



Spatialization in Cartograph

Wikipedia+ =







http://cartograph.info

http://cartograph.info


1. Taps vast world knowledge encoded in Wikipedia. 

2. Leverages recent advances in NLP algorithms. 

3. Maps delivered via cutting-edge web technologies. 

Thematic cartography that is scalable,  
interactive, applicable to almost any dataset.

Cartograph Innovations: 



Cartograph Pipeline
1. Concept definition 

2. X, Y embedding 

3. Thematic layers 

4. Map delivery



Step 1: Concept definition
Text in dataset row 

NLP Algorithms

Wikification Entity Recognition

Page Rank Page Views

Wikidata Entity

Popularity EstimateCo
nc

ep
t

“Star Wars”

article in 69 langs

Importance: #5 of 72K



Step 2: X, Y embedding
Berkshire Hathaway Inc. is 
an American multinational 
conglomerate holding 
company headquartered in 
Omaha, Nebraska...

Berkshire Hathaway
American
Multinational…
Holding company
Omaha, nebraska

200 columns

10
 M

 ro
w

s

Word2Vec

t-SNE on 50K  
sample points

interpolation  
for out of  

sample points



Wikipedia article text User session article clicks

Step 2a: A Word2Vec Sentence is…



Step 3: Thematic Layers

Thematic Cluster  
(Categorical Layer)

Relative Gender Interest 
(Proportional Layer)



Browser (WebGL)

Vector  
Foreground 
Data Tiles

Raster  
Background 

Tiles

Step 4: Web Delivery
Custom Tile Server



Case Studies



Case Study: Map of Wikipedia
1.4 million Wikipedia articles with sufficient page views







Case Study: Corporate 
Sustainability
Data from https://www.csrhub.com/ 







Exploratory Study: 
Feedback from Users



Goals
Learn how domain experts 
interpret the cartographic 
embedding 

Learn how to design better 
spatialization tools to 
support exploratory 
analytical tasks



Dataset

Gender focus of articles 

Ratio of links to men 
articles / women articles 

Gender of article came 
from WikiData

















Article Quality Visualization

https://figshare.com/articles/Monthly_Wikipedia_article_quality_predictions/3859800

High Quality                                Low Quality

Quality estimates from ORES (Halfaker)





User Study Results

Overall positive feedback 

Easy, fun 

Some confusion about article placement



Next Steps
1. Stand up WikiBrain API in labs  

2. Regular releases of navigation embeddings 

3. Release Cartograph 

4. Cartograph enhancements



Thank You!
Research collaborators, Wikipedians, Aaron Halfaker

http://shilad.com  
http://wikibrainapi.org  
http://cartograph.info  


