
  
 

 

Big Data Analysis in Social Media Applications (Joint USA-Finland Proposal) 
PROJECT ID |  CS15-3 TYPE |   [ X ] New     [   X ] Continuing START DATE |  July 2015 
PROJECT LEAD/PARTICIPANTS | Tony Hu, Ryan G. Benton, Marcello Balduccini, Asta Zelenkauskaite, Moncef Gabbouj, Serkan 
Kiranyaz, Ezgi Can Ozan 
DESCRIPTION | The objectives are to: 
1. Enhance previous work to detect emerging practices, recommendation, and collaborative filtering.   
2. Develop programming interfaces and implementations for data cleansing, message annotation, classification and clustering, 
topic evolution, and recommendation.   
3. Develop content management and learning for multimedia “Big Data” based on holistic “Divide & Conquer” philosophy. 
4. Perform a distributed computing and storage platform for content management and preservation. 
5. Research and develop, ever-evolving and self-adapting clouds of evolutionary feature synthesizers and classifier networks 
to “learn” and “mimic” the human audio-visual system based categorization for the audio-visual content. 
6. Study user roles, content, and temporal thread evolution in multimodal environments (e.g. thread-based commenting). 
7. Develop a representation framework (language, inference algorithms) and computational models that accurately capture 
the nuances of online behavior, enabling automated reasoning, e.g. prediction of thread evolution, intervention planning. 
EXPERIMENTAL PLAN | During the project period the team will work to:  
• Develop a unifying platform for integrating, analyzing, and visualizing various social media platforms, develop analytical 

tools and solutions for data cleansing, message annotation, classification and clustering, topic evolution, and 
recommendation for social media users. 

• Develop a prototype predicting thread evolution from the computational models. Study intervention planning. 
• Work with IAB members to evaluate the prototype systems in a real-world setting and transfer them to the IAB members. 

During the project period the TUT-MUVIS team will work on: 
Extending the unifying platform for integrating, analyzing, and visualizing various social media platforms for semantic 
analysis and indexing methodologies; services for multimedia browsing, search and retrieval. 

• Developing a distributed system that supports random access and can inherently use the Grid computing /Cloud 
environments. 

• Enabling partitioning massive volumes of Big (multimedia) Data into small and homogenous sets that are both “learnable” 
and “manageable” in the most efficient way possible by evolutionary machine learning methods. 

RELATED WORK | We have done extensive work in social media analysis in the first three years of CVDI operation. This included 
event detection, topic evolution, sentiment analysis, detecting drug safety signals from social media and linking data from social 
media with non-social sources. While there are commercial tools that offer customizable support, they require buying into a 
service; often the customization is not based on new methods but refinement of the type of data collected for analysis. In 
multimodal environments, little work has been done on user and content analysis, and representation frameworks. 
TUT-MUVIS team is one of the leading research groups in automatic salient object extraction. Our recent publication that has 
been nominated for the Best Paper Award in IEEE ICIP 2013: "Quantum Mechanics in Computer Vision: Automatic Object 
Extraction", IEEE International Conference on Image Processing. Another recent publication, “Automatic Object Segmentation 
by Quantum Cuts” won the IBM Best Student Paper Award in ICPR 2014. Moreover, we are the inventors of several state-of-
the-art techniques in computer vision, data mining, evolutionary optimization, machine learning, and related fields. Two 
examples among others are: our recent contribution is Multi-Dimensional Particle Swarm Optimization, which led to several 
state-of-the-art applications in the aforementioned domains, i.e., we are one of the leading groups in the field of Evolutionary 
ANNs where the work published in the Neural Network journal (Elsevier) has become one of the most-read and the most-cited 
papers in the Journal’s history (see: http://www.journals.elsevier.com/neural-networks/most-cited-articles/ ). 
HOW OURS IS DIFFERENT | The project goes beyond a specific domain 
such as consumer behavior or political sentiment. It accounts for 
structural multimodal environments and is context-sensitive. As part 
of this effort, a well-designed set of programmatic interfaces, to 
facilitate the inclusion of new methods, will be developed, along 
with a suggested workflow for assembling the methods. In addition, 
a set of social media interfaces will be provided (e.g., Twitter and 
Tumblr) along with support for RSS feeds. While there are machine 
learning libraries (e.g., WEKA and YELP) and information retrieval 
toolkits (DRAGON, for instance), a similar programmable toolkit 
does not seem to be present. 
Therefore, we aim to advance current machine learning and signal 
processing paradigms and turn them into tools for the management 

MILESTONES FOR YEAR |  
3 months:  Interface design for social media data 
connections and demonstration, and development of 
self-data-organization methodologies for large 
multimedia repositories.  
6 months:  Event detection, topic evolution methods. 
Expanded Interface documentation and enhanced 
demonstration system. Initial computational models. 
Application of the feature synthesis and classifier 
clouds for learning and classifying visual content.  
9 months:  Sentiment Analysis methods, along with 
improved interface specifications. Demonstration 
system incorporating changes. Multimodal analytics. 
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and content-based retrieval of web-scale (Big Data) audio-visual 
information. The semantic integration and learning needed for long 
term scalability, adaptability and sustainability of the massive 
volumes of multimedia content involved is painfully lacking and will 
inevitably prevent the long-term potential from being realised.    

Large scale content analysis. Perform content-based 
search over social Big Data. 
12 months:  Visualization techniques, along with final 
API and final demo. Computational models and demo. 
Final system integration, test and evaluation.  

DELIVERABLES  | 
1. Enhancing previous work to detect emerging events, 

recommendation and collaborative filtering.  [DL] 
2. Establish a unifying platform for integrating, analyzing, and 

visualizing data from various social media platforms. [DL, TUT] 
3. Multimodal environments: user roles, temporal content 

aspects. [DL] 
4. Prototype demonstrating prediction of thread evolution. [DL] 
5. Realization of the Self-Organized Binary Feature Synthesizers 

[TUT] 
6. Realization of the Self-Organized Network of Binary Classifier 

Clouds [TUT] 
7. Development of the user-oriented content-based retrieval 

system supporting Query-by-Example(s), Query-by-Text and 
guided navigation. [DL, TUT] 

8. Realization and integration into the final system. [DL, TUT] 
 

BUDGET  FOR YEAR |        
DREXEL COSTS 
Students 
Equipment 
Travel 
Overhead  
Total  
 
 
 
TUT Costs:                                                 
Student Salary   
Salary Overhead: 
Travel 
Overhead 
Total 
 

 
 
$65,000 
$8,000 
$5,000 
$7,800 
$85,800 
 
 
 
 
€55,000 
€27,500  
€7,500  
€10,000 
€100,000  

ECONOMICS | The ability to easily assemble an application that mines social media (including audio-visual data) largely depends 
on the capabilities provided by the acquired tool; this is generally limited in expansion.  An expandable toolkit, with readily 
available tools for social media mining, would aid the exploitation of the social media phenomenon. Multimodal environments 
play a major role in shaping public opinion. Thus, understanding them can yield improvements to user satisfaction, loyalty, and 
revenues. 
POTENTIAL MEMBER COMPANY BENEFITS | The majority (if not all) of the social media mining capabilities developed by the CVDI , 
along select third party algorithms, would be assembled into a single, ready-to-use toolkit. 
PROGRESS TO DATE | A number of algorithms were developed in the past 3 years for social media.  A number of projects have built 
upon the code from previous years, leading to a degree of implicit standardization.  Some explicit standardization was also 
started with respect to the map-reduce clustering effort. So far, we conducted small-scale analysis of multimodal environments. 
KNOWLEDGE TRANSFER TARGET DATE |  12 months   
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