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Optimization is pervasive in scientific and industrial fields, such as artificial intelligence, data mining, 
bioinformatics, software engineering, scheduling, manufacturing, engineering, and economics. Many of them are 
expensive black-box problems and subject to noise. Often, evaluating the objective or constraint functions 
involves costly physical experiments or intensive computer simulations. This results in strict limits on the number 
of evaluations that can be conducted, and consequently the data available. By contrast, in some cases, the 
function evaluations can only be calculated based on a large amount of data, such as resource allocation in 
healthcare where the evaluations of objectives can be accomplished using historical data. More recently, with the 
massive growth in data capturing and storage technologies, it has become increasingly relevant to leverage the 
knowledge from the “big data” obtained from previous related optimizations to guide new optimization tasks.  
Data-driven optimization has emerged as a powerful approach to these problems. 
Data may be provided prior to optimization, or collected during optimization via simulation or real-world 
experiments. They may also be transferred from solving other problems that share similar patterns and 
characteristics. Approaches may work directly with the data, or build surrogate models. 
Over the past decades, various kinds of data-driven evolutionary algorithms have been proposed to tackle 
different data-driven engineering optimization problems, with Bayesian optimization and surrogate-assisted 
evolutionary algorithms being the most popular approaches. Moreover, data-driven optimization has received 
increased interest in machine learning, including reinforcement learning, hyperparameter tuning, and neural 
architecture search. 
 
Despite all their success, data-driven optimization methods face several open challenges when incorporating data 
sampling, machine learning and optimization techniques to address various real-world applications. Most existing 
works adopt simple assumptions by ignoring the characteristics of data, which may have adverse impact on the 
performance of learning-based optimization. Indeed, the collected data may also be distributed, noisy, 
heterogeneous or dynamic, and the amount of data may be big or small, posing different challenges to the data-
driven optimization algorithms. For example, Gaussian process-based Bayesian optimization methods that 
perform well on small-scale and low-dimensional optimization problems become inefficient when they are used 
to solve large-scale and high-dimensional optimization problems. Similarly, more complex and practical problems 
have attracted increasing attention and raised new challenges that may not be captured well by analytical 
benchmark problems. The promising research directions include addressing optimization problems with more 
than three objectives, robust optimization, constrained optimization, federated optimization and heterogeneously 
expensive objectives. Moreover, the advance of big data era inspires a growing trend towards incorporation of 
machine learning and deep learning into optimization, which is currently an active area of development.  
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Topics 
This special issue aims to bring together researchers from different fields working on novel theories, algorithms 
and applications of data-driven optimization, including surrogate-assisted evolutionary optimization and Bayesian 
optimization. Topics of interest include but not limited to: 

• Efficient acquisition functions in surrogate-assisted and Bayesian optimization  
• Modelling for high-dimensional problems 
• Acquisition functions in many-objective optimization  
• Constrained data-driven optimization 
• Data-driven optimization for heterogeneously expensive optimization problems 
• Noisy/Robust data-driven optimization 
• Multi-task and knowledge transfer in data-driven optimization 
• Federated/Distributed data-driven optimization 
• Small and big data-driven optimization 
• Performance assessment for data-driven optimization 
• Benchmark problems for data-driven optimization  
• Transfer learning-based data-driven optimization 
• Deep learning and autoencoders in data-driven optimization 
• Data-driven optimization for combinatorial optimization 

 
Important Dates 

• Submissions deadline: May 1, 2023 
• First-round review decisions: August 1, 2023 
• Deadline for revision submissions: October 1, 2023 
• Notification of final decisions: December 1, 2023 
• Tentative publication: Summer 2024 

 
Submission Information 
Manuscripts should be prepared according to the “Guidelines for Authors” section at 
https://dl.acm.org/journal/telo/author-guidelines and submissions should be made through the journal 
submission website at https://mc.manuscriptcentral.com/telo by selecting the Manuscript Type “****”. If you 
would like to apply for an ACM Reproducibility Badge, please clearly state this in the Cover Letter. 
Submission of a manuscript implies that it is the authors' original unpublished work and is not being submitted for 
possible publication elsewhere.  
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