
 

 
 SPADES Newsletter May 2021, Issue 2  

  

Spatio -Textual Data Exploration at Scale 

Web: https://www.ds.unipi.gr/spades/ 

   
 

 
 

The SPADES project is a research project that is funded by the Hellenic Foundation for 

Research and Innovation (HFRI) and the General Secretariat for Research and 

Technology (GSRT), under grant agreement No [1667]. The instrument aims to support 
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Description of Work 

Several research challenges are associated with the efficient support of spatio-textual 

processing at scale. Two main factors are critical for location-based services, thus 

determining their overall performance: the efficiency of query processing for spatio-

textual queries and the quality of the retrieved points of interest. the efficiency of query 

processing directly influences the query throughput, which is very important in the 

context of scalable applications. Consequently, SPADES identifies a set of research and 

technological challenges that need to be effectively addressed, in order to support 

spatio-textual and spatio-temporal queries over massive data: 

1. Support of advanced spatio-textual query types 

2. Novel distributed index structures for spatio-textual search 

3. Abstractions for parallel spatio-textual data processing 
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Objectives  
• Novel rank-aware query types complying with the 

paradigm of spatial-keyword search that cover a wide 

variety of information needs, targeting at the mobile 

user. 

• Provision of more expressive querying mechanisms for 

points of interest that combine spatial information and 

textual relevance with temporal information and user 

preferences. 

• Advanced distributed indexing structures capable to 

support complex spatial-keyword queries effectively, 

by means of harnessing the merits of spatial data 

structures and text indexes. 

• Novel partitioning mechanisms and load balancing 

techniques for spatio-textual queries, aiming at 

efficient parallel data processing. 

 

 

 

 

 Impact  
SPADES aims to address the limitations 

of spatio-textual data analysis and 

processing when applied in the context 

of Big Spatial Data, as witnessed by the 

lack of existing systems and techniques 

for this purpose. Achievement of this 

goal constitutes a substantial step 

forward in dealing with challenges 

emerging from management of Big 

Spatial Data. At a practical level, the 

research outcome will benefit 

applications such as spatio-textual 

search and retrieval, mining of spatio-

textual data, next generation location-

based services, and tourism-oriented 

applications to name a few. 

By exploiting SPADES the analysis of 

massive spatio-textual datasets (typically 

encountered in the aforementioned 

domains and especially in social 

networks) is going to be accelerated 

significantly. In consequence, 

applications will be able to query and 

analyze larger quantities of spatio-textual 

data in shorter time, thus speeding up 

the process of making new scientific 

discoveries. 

 

Results  
The results of the project are expected to be exploited by the local tourism business 

that could benefit from the provision of innovative location-based services over vast 

quantities of data to tourists. Such services entail queries that are processing-

intensive and typically run for minutes rather than seconds, and often produce 

results that are not truly useful to the end user. SPADES promises to facilitate the 

access to location-based information, a task of particular importance to tourists. In 

this respect, the research results of SPADES are expected to benefit also society at 

large. 

 

 



Research Highlight: A Novel Mapping of Spatio-textual Data  

We propose a novel indexing method for spatio-textual data that supports efficient processing of spatial-keyword range 

queries, where given a query q that consists of a location (q.x, q.y) and a set of keywords Q, the objective is to retrieve 

all spatio-textual objects within distance r from q and having keyword set similarity above a user-specified threshold 

τ.This query type offers more flexibility than boolean spatial-keyword queries that impose exact matching on the 

keywords that describe each object.  

Nevertheless, efficient processing of spatial-keyword queries requires the use of specialized access methods that 

combine spatial and text indexing techniques in a joint index, a challenging topic due to the high dimensionality of 

spatio-textual representations. Unfortunately, these index structures typically have high memory or disk requirements 

due to the integration of spatial with textual information, and moreover they are not supported in existing database 

management systems. 

 

In the figure, an illustrative example of our mapping is shown, with the original data set D that consists of 10 objects {pi} 

associated with keywords {tj} depicted on the left, whereas the transformed 2D space is shown on the right. In summary, 

we map the location information in one dimension (horizontal axis), and the textual information in another dimension 

(vertical axis). Essentially, in the transformed 2D space, the objects form spatial partitions based on their pairwise 

distances, as well as textual partitions (in the example {t1, t2} and {t3, t4, t5}) based on grouping together subsets of 

frequently co-occurring keywords. While each object belongs to a single spatial partition, it may be assigned to multiple 

textual partitions. For example, objects p1, p2 and p3 are assigned to the same spatial partition because they form a 

spatial cluster in the original space. On the other hand, objects p3, p4 and p9 are duplicated to both textual partitions 

depicted, because they contain keywords from both textual partitions. 

Interested to find our more? Details on: 

• Deriving appropriate search bounds for spatial-keyword range queries in the transformed space 

• Two efficient query processing algorithms that rely on this mapping 

• An implementation in PostgreSQL 13 and PostGIS 

can be found in our paper “A Novel Indexing Method for Spatial-Keyword Range Queries” which will apper in the 

17th International Symposium on Spatial and Temporal Databases (SSTD’21) in August 2021. 
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Contact Us 

For more information please contact Akrivi Vlachou (avlachou@unipi.gr). 

For more information about the research group and the department, please visite the respective home pages: 

Department of Digital Systems 
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