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Executive Summary 

Title: Real-time Public Health Events Identification, Analysis, and Visualization 
from Social Media Data 

Project ID:  

Today’s Date: Oct/17/2019 Estimated Start Date: Dec/1/2019 Type:   [ X ] New     [    ] Continuing 

Principal Investigator: Wenwen Dou University: UNC Charlotte Email: wdou1@uncc.edu 

Other Project Participants:  
Alireza Karduni, PhD student. Alireza will work with the PI to perform data analysis and develop the proposed visualization 
dashboard in the ESRI geospatial portal. The work will contribute to Alireza’s thesis especially on the topic of social media 
data collection, analysis, and visualization. 

Project Description: The objective of this proposed project will be to support the Systems Applications and Integration 
Branch (SAIB) in: (1) enhancing the collection of large volume of geographic/location specific data from a variety of social 
media platforms and (2) leverage Artificial Intelligence techniques to expand technical abilities to extract, exploit, and 
visualize the emerging trends related to public health events that would otherwise lie hidden in the large and 
unstructured data repository. The outcome of the proposed project will be a web-based visualization platform integrated 
with Artificial Intelligence techniques to support the identification and visualization of the population health in critical 
areas of interest. The platform will contribute to anticipatory public health informatics frameworks to inform operational 
and strategic commands, thus enhancing Department of Defense decision-making capabilities. 

Experimental Plan: The research plan includes multiple tasks.  

Task 1: Intelligent and scalable data collection from social media platforms: We expect to receive a collection of data from 
another performer. The data will be collected from social media platforms in the regions of interest in order to identify 
emerging public health events. The data collection will be translated (if in foreign language) and evaluated for its quality. 
The continued data stream will serve as input to the proposed visualization platform. (45 DAC) 

Task 2: Data- and knowledge-driven public-health event detection: This task will develop and apply machine learning 
methods to identify patterns and understand the sentiments behind the emerging public-health events. (90 DAC) 

Task 3: Designing a visualization dashboard with multiple coordinated views: This task will focus on designing a visualization 
dashboard that presents the spatial, temporal, and sentiment/emotion summary of the identified potential public-health 
events. SMEs will be involved in providing design requirements and feedback on design alternatives. (150 DAC) 

Task 4: Developing a visualization dashboard for real-time monitoring of public-health events based on social media data: 
This task will develop a visualization dashboard in the ESRI geospatial portal for presenting and communicating event 
patterns. (210 DAC) 

Task 5: Production - Evaluating and Deploying the visualization dashboard to target users: This task focus on iteratively 
evaluating and improving the visualization dashboard with SMEs. Our team will present and demo the visualization 
dashboard together with the program officers overseeing the PHI-MATICS program. Our team will collect feedback and 
thematically analyze the feedback to improve the developed visualization dashboard. (275 DAC) 

 

Related Work: 
We have previously developed a visual analytics system, CrystalBall, that identifies, ranks, and visually presents future 
events. The proposed work will leverage our prior experience and capability. 
Isaac Cho, Ryan Wesslen, Svitlana Volkova, William Ribarsky, and Wenwen Dou. CrystalBall: A visual analytic system for 

future event discovery and analysis from social media data. In 2017 IEEE Conference on Visual Analytics Science and 

Technology, 2017. 
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How this project is different: 
The project team will collaborate closely with subject matter experts and target 
users throughout the project in order to produce a set of validated analysis 
methods and a well-designed visualization dashboard that directly benefit the 
target users and their organizations. 
 
 

Milestones for Year 1: 
6 months: test scalable data crawlers 
and data analysis methods 
9 months:  interactive visualization 
dashboard and evaluation 
12 months: the planned duration is 9 
months 

Deliverables for Year 1: 
Phase I deliverables: 

 successful extraction of sentiment, emotion, and 
geospatial information from the collected data (90 
DAC), 

 an interactive prototype that will be shared with 
the sponsor (150 DAC).  

Phase II deliverables: 

 delivering an interactive visualization dashboard 
developed in the ESRI geospatial portal (210 DAC);  

 providing demos, presentations, and training to 
use the visualization dashboard (275 DAC). 

 

   Proposed Budget for Year 1: 
   Personnel  
   Students 
   Overhead 
   Other (fringe and benefits) 
   Other (travel) 

   Total 

 
     $ 17232 
     $ 33750 
     $ 11038 
     $ 7841 
     $ 3000 
     $ 57643 
      
 
    

How this Project may be transformative? 
The visualization dashboard integrated with sophisticated AI algorithms can provide the US Department of Defense with a 
greater way to achieve its National Military Strategy objectives through global intelligence collection and security activities. 
 

Potential Member Company Benefits: Potential Military and/or Civil Payoffs 

 the proposed visualization platform will improve time sensitive public health event identification;  

 the proposed visualization platform will improve the ability to monitor health-related crisis situations using 
human sensor data on a global scale;  

 the proposed visualization platform will augment the ability to discover new information in a geospatial context 
to understand the health and security challenges of any region remotely;  

 the proposed visualization platform will augment the PHI-MATICS capability to increase awareness and 
responsiveness and guide the efficient allocation of resources to assist partner nations; 

 the proposed visualization platform will augment the PHI-MATICS capability thus contribute to generating long-
term positive sentiment for DoD with advance information sharing. 

Progress to Date: 
N/A 
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