
Geoinformation and Big Data Research Laboratory

Big Data Computing Platform

GIBD develops a Geospatial Big Data computing platform on top of the computing cluster
with a set of innovative parallel processing algorithms, spatiotemporal indices, query
analytical tools, and interactive web portals to efficiently manage, analyze and visualize
tens of billions of geotagged tweets, terabytes of climate data, and other big data such as
cellphone data and electronic health record (EHR). For example, using the platform,
massive tweets can be queried, extracted, and visualized within seconds based on the
criteria of spatial regions, keywords, time period, and spatial resolutions.

Geospatial Big Data Resources

Introduction

GIBD has been streaming tweets for the whole world since 2015 using the official Twitter
Streaming API. About 8 million tweets are being collected daily, among which 4 million are
geotagged. In total, we have over 17 billion tweets that are stored and managed in our
database. In addition, the lab also has maintained a place visitation database obtained from
SafeGraph. This big dataset includes hourly and daily visitations data for over 6 million
places in the US (including HIV clinics, hospitals, and night bars etc.) from 01/01/2018 to
present. The data is produced by aggregating anonymized location data from about 10% of
mobile devices in the US (e.g., cellphones) and other sources, and the sampling correlates
highly with the actual US Census populations, with a Pearson r of 0.97 at the county level
according to SafeGraph.

The Geoinformation and Big Data Research Laboratory (GIBD) at the Department of
Geography, University of South Carolina was established in 2015 as a collaborative effort of
a group of faculty and students, conducting interdisciplinary research on geospatial big
data analytics, spatiotemporal analysis/modeling, spatial computing, cyberGIS, and
geospatial artificial intelligence (GeoAI) within the field of GIScience. By synthesizing
advanced computing technologies, geospatial methods and spatiotemporal principles,
GIBD seeks to advance knowledge discovery and decision making to support domain
applications including disaster management, human mobility, climate change, and public
health.

Global Visibility and Impact
With funding support from NSF, NIH, ESIP, and UofSC among others, GIBD has developed four
leading research themes in GIScience: scalable computing for big climate data analytics, big
data-driven human mobility analytics, mining social media big data for disaster
management, and urban sensing & understanding with big visual data. A new research
theme “Harnessing Geospatial Big Data for Public Health” is being developed. As of October
2021, the lab website (http://gis.cas.sc.edu/gibd) has attracted over 15,600 visitors from 118
countries since April 2019 (the map below shows the worldwide visitor distribution) and the
numbers keep growing each day. The lab is becoming a window for cutting-edge geospatial
big data research at UofSC and South Carolina.

High-performance Computing Cluster

GIBD is equipped with a high-performance big data computing cluster (supercomputer)
named GeoRapider, serving as a testbed for geospatial big data analytics and computing-
intensive research and applications. GeoRapider consists of 15 computer servers with a
total of 232 CPU cores, 736 GB memory, and 168 TB of storage. This supercomputer is
housed in Sumwalt building at the UofSC and maintained by GIBD and Research Computing
in the Division of Information Technology. GIBD is also equipped with Deep Learning
Workstations powered by high-end NVIDIA Titan XP GPUs for geospatial Artificial
Intelligence (GeoAI) research and development.
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All these big data datasets are stored and managed in our secured high-performance big
data computing cluster and can be rapidly queried and analyzed using our Geospatial Big
Data computing platform for supporting different application areas such as disaster
management and public health. For example, mining massive amount of geotagged tweets
can help support disaster management by examining the physical infrastructure (e.g., road
damage), environment (e.g., flood extent), and nature-human interaction (e.g.,
evacuation) from spatial, temporal, and social dimensions.


