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Data  

Users 

Gap 

2000 2005 2010 2015 & Beyond 

Rapidly increasing 
- Data volume 
- Data velocity 
- Data variety 
- Data veracity (security) 

•  Unstructured and overly complex 
•  Difficult to detect patterns 
•  Challenges in understanding/interaction 

Big Data 



Visualization 

•  Display Analytics 
•  Enable Exploration 
•  Draw Conclusions Faster 
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•  Two-Dimensional 
•  Limited Perception 
•  Context 



Virtual Reality 

•  First Person 
Perspectives 

•  Multi-Dimensional 
Data 

•  Immersive Gameplay 
•  Additional Context 

•  Sustainable 
Interaction 

•  Natural Movement 
•  Less Restriction 
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Approach 

•  Bridge the gap between data volume and user interaction 
through immersive technologies 

•  Enhance data visualization with additional context  
•  Appeal to the growth of 3D game development and virtual reality 
•  Scenario: Visualize Twitter at MIT 

–  Why Twitter? 
•  Large Data Set 
•  Popularity 

–  Why MIT? 
•  Familiarity 
•  Geographical Basis 



Data Extraction, Tweets 

Process Pipeline for Twitter Data 



Data Extraction, Tweets 

Twitter Decahose 
 

Process Pipeline for Twitter Data 



Data Extraction, Tweets 

Process Pipeline for Twitter Data 

Apache Accumulo 
 



Data Extraction, Tweets 

•  Restricted within MIT 

•  Contains the word “danger” 

Atagged = Amit(:, StartsWith(‘word|danger,’);

Amit = Tedge(:, [‘lon|,-71.090,:,-71.099,’] … 
    [‘lat|,42.350,:,42.357,’]);

Process Pipeline for Twitter Data 

D4M (Dynamic Distributed Dimensional Data Model) 
 



Data Extraction, Tweets 

ê 
TSV 
 

TAGGED | 1

Process Pipeline for Twitter Data 

•  Restricted within MIT 

•  Contains the word “danger” 

Atagged = Amit(:, StartsWith(‘word|danger,’);

Amit = Tedge(:, [‘lon|,-71.090,:,-71.099,’] … 
    [‘lat|,42.350,:,42.357,’]);

TAGGED | 1

D4M (Dynamic Distributed Dimensional Data Model) 
 



Data Extraction, MIT 

LADAR 
•  1m resolution height map 
•  1.0km x 0.56km region of 

Cambridge 
•  STL file 



Game Configuration 



Game Configuration 

•  3D Rendition of MIT with ~6000 tweets (Oct. 2013 – Feb. 2014) 



Utilized Technologies 

Analytical Tasks 

Oculus Rift SDK 

“3D Input Meets 3D Output” – Why choose Unity3D? 

Leap Motion SDK 

Database 

Tweets Model 

FBX TSV 

•  Flexibility •  Extensive Integration  •  Physics Engine •  Game Engine
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Virtual Environment 



Analytical Tasks 

•  Navigation/Exploration 

•  Cluster Recognition 

•  Filtering 

•  Identification 

•  Selection 

•  Querying 

•  Relationships 

•  Tracking 
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Challenges 

Analytical Tasks 

•  Rendering Models 

•  Camera LOD 

•  Occlusion Layers 

•  Processing – Frame Rate 

•  Collider Activation 
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Analytical Tasks 

•  Rendering Models 

•  Camera LOD 

•  Occlusion Layers 

•  Processing – Frame Rate 

•  Collider Activation 

 
•  Problem: Further instantiation 

leads to more collisions 

•  Solution: Convert to using 
geohashed locations 
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Summary 

Goal 
•  Promote improved visualization and interaction with Big Data 
•  Achieve better situational awareness 

Approach 
•  Collect and Visualize Twitter Data at MIT 
•  Utilize Unity3D Game Engine, showcase emerging technologies 

Results 
•  Immersive virtual environment 
•  Data overlaid on geospatial domain 
•  Dynamically perform analytical tasks 

•  Ongoing/Future Work 
•  Performance enhancements/optimizations 
•  Usability & GUI Improvement 
•  Additional Analytics 
•  Live Data 
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