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This special issue contains 20 research articles that present solid and novel fundamental 
research studies in the area of spatiotemporal data analytics for recommender systems, and 
2 survey articles that investigate related studies of relevant research fields. All of the 22 
papers went through at least two rounds of rigorous reviews by the guest editors and invited 
reviewers.

Sang et al. target the TUL (Trajectory User Linking) problem, which is a popular prob-
lem in location-based recommender system.To address the problem, the paper presents a 
novel semi-supervised model TULRN (Trajectory User Linking on Road Networks) based 
on GNN (Graph Neural Network) and BiLSTM (Bi-directional Long Short-Term Memory).

Liu et al. and Zhong et al. aim to optimize the continuous location-based query process-
ing mechanism by developing a variety of light-weighted indexing structures and stream 
data processing algorithms.Specifically, Liu et al. present a Hybrid Grid Indexing Structure 
(HGI) and a tri-filtering framework to process join queries over geo-textual data streams. 
Liu et al. develop a Continuous Spatial Keyword Query Matching (CSKQM) framework 
that takes a stream of queries as input and applies hierarchical dynamic grid cells to index 
each batch of queries. Zhong et al. develop a Spatio-temporal Diversified Publish/Subscribe 
(STD-PS) framework that further takes result diversity into consideration.

Yan et al. and Sang et al. study the trajectory prediction problem, which plays an essential 
role in location-based recommender systems. Specifically, Yan et al. develop a Pretrained-
based Contrastive Learning Network (PreCLN) for vehicle trajectory prediction. It consists 
of a dual-view trajectory contrastive learning framework to achieve self-supervised pre-
training. Sang et al. propose a graph-contextualized multitask learning method for spatio-
temporal joint prediction.
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Li et al., Xu et al., and Wei et al. target the location-based recommendation problem. In 
particular, Li et al. propose a Heterogeneous Multigraph Contrastive Learning (HMGCL) 
model to capture spatio-temporal characteristics of human trajectories for user node embed-
ding learning. The model is capable of recognizing patterns from human mobility to assist 
the friend recommendation. Xu et al. propose a cluster-based domain adaptive meta-learn-
ing model for cross-domain recommendation (CDAML). Wei et al. propose amulti-context-
based next location recommendation model that incorporates location context, trajectory 
context, and social context to obtain comprehensive users’ preferences while allowing for 
interactions between contexts.

Jin et al. aim to find a set of points of interest (POIs), which are geo-textually and socially 
relevant to social influencers who are expected to largely promote the POIs online. This 
functionality is useful in personalized POI recommendation. A framework with carefully 
designed indexes, efficient batch query processing algorithms, and alternative POI selection 
policies that support both approximate and heuristic solutions are developed.

Wang et al. study the video moment retrieval (VMR) problem, which locates moments 
in a video based on different textual queries. To address the problem, a boundary matching 
sampling module for dense negative sample sampling is proposed.

Zhou et al. and Chen et al. aim to develop effective trajectory similarity measurements. 
To be specific, Zhou et al. propose a framework that can jointly learn both sequence infor-
mation of the trajectory and structure of spatial networkso as to accurately compute the 
similarity. Chen et al. develop an RSTS model based on deep representation learning, in 
which both spatial and time components are taken into account.

Xu et al. develop a personalized attraction enhanced network learning for recommenda-
tion, PAENL, which has the capability of modeling heterogeneity information by convolu-
tional neural networks and capture the essence of different users’ emotional reviews by the 
attention neural model in a nonlinear sense.

Yuan investigates the graph local clustering problem and proposes anend-to-end frame-
work LearnedNibble that is able to provide clustering quality guarantee. LearnedNibble is 
the first attempt to take responsibility for the cluster quality and take both effectiveness and 
efficiency into consideration in an end-to-end paradigm with self-supervised manner.

Zhang et al. study the Click-through rate prediction(CTR) problem, which is a critical 
task in online advertising systems. They propose a graph aware collaborative reasoning 
method for CTR prediction which explores the collaborative information with graph and 
then predicts the users’ behaviors with logical reasoning.

Ji et al. develop a fault-tolerant optimization mechanism for spatiotemporal data analysis 
based onFlink. A single-node failure recovery mechanism designed for the failed node and a 
failure recovery mechanism under multi-node fault and associated fault are proposed.

Xu et al. propose a dynamic-graph-based model that integrates these heterogeneous fea-
tures into spatial-learning components to model traffic networks in a finer granularity. The 
model can effectively capture spatial-temporal dependencies.

Yong et al. propose a Semantic Graphs based Pre-training(SGPT) mechanism that uses 
semantic graphs to obtain synonym knowledge for aspect-sentiment pairs and similar aspect/
sentiment terms. SGPT may enhance the effectiveness of aspect-based sentiment analysis.

Sang et al. propose a graph-contextualized multitask learning method for spatio-temporal 
joint prediction. To model each location’s spatio-temporal dependencies, a graph embed-
ding module is adopted to jointly capture the geographical influence and temporal cyclic 
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effect by embedding three relational graphs (i.e., location-location, location-region, and 
location-time) into a shared low dimensional space.

Xie et al. propose an efficient sweep line algorithm to process durable top-k queries over 
non-synchronized temporal data.

Finally, Li et al. and Wu et al. present comprehensive surveys regarding existing studies. 
In particular, Li et al. investigate ocean spatiotemporal data processing techniques, summa-
rize related literature on ocean spatiotemporal data, and compare state-of-the-arts on ocean 
spatiotemporal data processing. Wu et al. provide a systematic review on the applicability 
of machine learning approaches in understanding and mining marine hydrometeorology 
objects.

Those 22 articles represent diverse directions in the fast-growing area of spatiotemporal 
data management and analytics. We expect that the aforementioned studies will foster the 
development of data analytic techniques related to spatiotemporal data management and 
analytics for recommender systems and inspire more research in this promising area.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations. 

1 3


	Spatiotemporal data management and analytics for recommender systems

