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SCOPE 

In the last years, the advent and increasing maturity of disruptive technological paradigms such as Connected Vehicles, the 

Internet of Things, Sensor Networks, Urban Computing, Smart Cities, Cloud Computing, Edge Computing, Big Data and 

others alike have ignited the role historically played by learning techniques to levels never seen before. This sharp increase 

has been particularly noticed in the design and management of intelligent systems for transportation and mobility, as 

processes, services and applications deployed in these systems are fed with data substrates captured at unprecedented rates 

and scales. Legacy sensing equipment installed on the roads’ infrastructure (e.g. induction loops and cameras) are nowadays 

complemented by alternative means to sense the transportation and mobility context of interest in real time and ubiquitously, 

as can be exemplified by data collected in a crowd-sourced way by using ad hoc smart applications, as well as floating car 

data and/or media retrieved from social networks.  

Interestingly, the diversity, speed or volume of data streams in transportation and mobility environments pose several 

challenges that remain insufficiently explored to date. Hence, we frequently have to approach such environments as true 

Big Data challenges. The diversity or variety of such data flows stems from its inherent heterogeneous nature (e.g. efficient 

data aggregation and fusion). Its volume is a consequence of the large scales handled in these domains (calling for new 

approaches to ingest, store, retrieve and process huge datasets). Last but not least, the high speed of the data streams roots 

from the dynamicity of urban environments are becoming increasingly important in current and future ITS systems.  

The result of that high Variety and Velocity is that traffic and mobility data are renowned in literature to be especially non-

stationary in the statistical sense. Moreover, if we add the high Volume we have the perfect combination that explains the 

notable upsurge of new approaches capable of extracting knowledge, insights and models efficiently from the data stream 

“on-the-fly”. If proves worthy to develop strategies that operate incrementally and adaptively instead of facing huge 

amounts of data off-line. It makes sense to develop agile methods to build always up-to-date models in real time and CPU/ 

Memory contention. 

Such research trend has not only capitalized on the design of incremental ways to train data mining models so as mine data 

at the high speed at which they are generated, but also has placed special emphasis on how models should be adapted to 

changes in the distribution modeling the data.  

Indeed, manifold are the contributions in the last years gravitating on how online methods from data mining and 

optimization should be designed to accommodate changes in the data streams produced in the scenario under analysis. This 

comprises several technological cornerstones, being a central one the equilibrium between plasticity and stability, which 

refers to the capability of the model to either react fast against changes and learn efficiently new time-varying distributions, 

or to become unaffected by recurrent changes and stick its structure to stable patterns. Either way, the point at which this 

trade-off must be set depends on the characteristics of the data at hand, whereas the feasibility to reach this trade-off is 

subject to the design of the model. Many data mining schemes, i.e. for online clustering and prediction have emanated 

therefrom, ranging from diversity-based ensemble learning to forgetting techniques, among others. When it comes to 

optimization techniques, online solvers have been also studied to address complex problems in dynamic environments, 

where the considered optimization objectives and/or the imposed constraints depend on the captured data streams and 

therefore, become affected by their non-stationarity. 

The lack of stationarity in data streams occurs in practice in almost all activity fields, including Industry 4.0, smart energy 

grids and social media. However, transportation and mobility data (for e.g. traffic forecasting, transportation planning or 

route optimization) are far more than another example: data streams related to traffic, trajectories, localization, imagery, or 

crowdsourcing are widely acknowledged to undergo unexpected changes in their statistical properties, mainly as a 

consequence of the highly complex, dynamic environment from where such streams are collected, and the human factor 

behind them. Furthermore, the uncertainty about when such changes will happen, their severity, duration and recurrence 

complicate further the design of optimization and data mining models closely matched to such features.  

This special issue focuses on this research niche by compiling the latest findings, research achievements and new ideas 

around the design, use and validation of big data stream mining models and online optimization techniques in problems 



related to transportation and mobility, stressing on situations and use cases where the nonstationary nature of the collected 

data yields modified designs of the proposed methods. The special issue invites prospective authors to submit high-quality 

unpublished research, with either new ITS related theoretical developments or practical application engineering experiences 

with real transportation and mobility data.  

TOPICS 

Topics of interest include, but are not limited to: 

- Model adaptation to nonstationary streams.

- Concept drift detection and handling in time-varying

data.

- Diversity-inducing techniques in stream mining

models.

- Supervised, semi-supervised and unsupervised

learning over nonstationary data streams.

- Extreme verification in supervised stream mining.

- Early classification and outlier detection in time series

analysis.

- Novel incremental learning algorithms.

- Online optimization for time-evolving optimization

problems.

- Hybrid models encompassing learning algorithms and

online techniques for dynamic problems.

- Data mining models for nonstationary spatial-temporal

data.

Applied to the following traffic engineering and 

transportation fields (not limited): 

- Traffic analysis and forecasting.

- Dynamic route assignment.

- Multi-modal transportation and logistics.

- Dynamic signaling in urban environments.

- Pollution monitoring in smart cities.

- Congestion-aware traffic management.

- Demand forecast, modelling and management.

- Urban Public Transportation.

- Fleet Planning and Management.

- Advanced Traveler Information Systems.

- Smart Applications.

- Probe Vehicles.

- Frequent Trajectory and Points of Interest

extraction.

- Prescriptive data analysis for emergency services

planning and management.

IMPORTANT DATES 

Deadline for Initial Paper Submission. 
Notification of First Round Decision. 
Deadline for Revised Paper Submission. 
Final acceptance decision. 

 15/08/2018:

 15/09/2018:

 15/11/2018:

 15/01/2019:

 15/02/2019: Deadline for Final paper submission. 
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SUBMISSION AND REVIEW OF PAPERS 

Submitted papers should be original and not be under consideration elsewhere for publication. The authors should follow 

the journal guidelines, regarding the manuscript content and its format when preparing their manuscripts. All papers will 

be reviewed by at least three independent reviewers for their suitability in terms of technical novelty, scientific rigor, scope, 

and relevance to this special issue.  
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