icml 2023 bayesian optimization

icml 2023 bayesian optimization represents a significant milestone in the advancement of machine
learning methodologies, particularly in the domain of hyperparameter tuning and automated model
optimization. The International Conference on Machine Learning (ICML) 2023 showcased cutting-edge
research and applications of Bayesian optimization, highlighting its critical role in efficiently navigating
complex search spaces. Bayesian optimization, known for its probabilistic model-based approach,
offers a robust framework for optimizing expensive black-box functions commonly encountered in
machine learning tasks. This article delves into the latest developments presented at ICML 2023,
including novel algorithms, theoretical insights, and practical implementations that enhance the
scalability and effectiveness of Bayesian optimization. Furthermore, it explores how these innovations
address existing challenges such as high-dimensionality, multi-objective optimization, and real-world
constraints. Readers will gain a comprehensive understanding of the state-of-the-art in Bayesian
optimization as revealed at ICML 2023, along with insights into future research directions and

applications across various industries.
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Overview of Bayesian Optimization

Bayesian optimization is a sequential design strategy for global optimization of black-box functions that
are expensive to evaluate. It utilizes a probabilistic surrogate model, typically a Gaussian Process
(GP), to approximate the unknown objective function and an acquisition function to determine the next
sampling point. This approach balances exploration and exploitation, enabling efficient optimization
with fewer function evaluations compared to traditional methods. The core advantage of Bayesian
optimization lies in its ability to incorporate prior knowledge and uncertainty quantification, making it

highly suitable for hyperparameter tuning in machine learning models.

Fundamental Concepts

The Bayesian optimization framework involves two primary components: a surrogate model and an
acquisition function. The surrogate model provides a posterior distribution over the objective function
after observing previous samples. Common surrogates include Gaussian Processes, Random Forests,
and Bayesian Neural Networks. The acquisition function leverages this posterior to select the most
promising point for the next evaluation, optimizing a trade-off between exploration of uncertain regions

and exploitation of areas with high expected performance.

Common Acquisition Functions

Several acquisition functions have been developed to guide the search process effectively. Popular
choices include Expected Improvement (El), Probability of Improvement (Pl), and Upper Confidence
Bound (UCB). Each acquisition function has unique properties that influence exploration-exploitation

balance, which is crucial for efficient optimization in different problem settings.

Key Innovations at ICML 2023

ICML 2023 highlighted numerous breakthroughs in Bayesian optimization, focusing on scalability,
robustness, and adaptability. Researchers presented novel surrogate models, enhanced acquisition
strategies, and integration with deep learning to tackle increasingly complex optimization problems.

These innovations aim to extend Bayesian optimization’s applicability to high-dimensional and multi-



objective domains while maintaining computational efficiency.

Scalable Surrogate Models

One significant advancement showcased at ICML 2023 involves scalable surrogate models designed
to handle large datasets and high-dimensional parameter spaces. Techniques such as sparse
Gaussian Processes, variational inference methods, and deep kernel learning were emphasized to
reduce computational overhead while preserving predictive accuracy. These scalable models enable

Bayesian optimization to be applied to real-world problems with thousands of parameters.

Multi-Objective and Constrained Optimization

Addressing multi-objective optimization, ICML 2023 featured new acquisition functions capable of
simultaneously optimizing several conflicting objectives. These methods incorporate Pareto front
approximations and constraint handling mechanisms, allowing practitioners to navigate trade-offs
effectively. Novel approaches to constrained Bayesian optimization were also presented, improving the

handling of real-world restrictions in optimization tasks.

Integration with Reinforcement Learning and Neural Networks

Another key theme at ICML 2023 was the integration of Bayesian optimization with reinforcement
learning algorithms and neural network architectures. This includes meta-learning approaches where
Bayesian optimization aids in tuning agents’ hyperparameters and neural architecture search (NAS)

methods that leverage probabilistic models for efficient exploration of network designs.

Applications Highlighted at ICML 2023

Bayesian optimization’s versatility was demonstrated across various application domains during ICML
2023. The conference featured compelling use cases in automated machine learning (AutoML),

robotics, materials science, and healthcare, showcasing the method’s broad impact.



Automated Machine Learning (AutolML)

AutoML systems heavily rely on Bayesian optimization for hyperparameter tuning and model selection.
ICML 2023 presentations detailed frameworks that combine Bayesian optimization with pipeline
configuration and ensemble learning, resulting in improved model performance and reduced human

intervention in the model development process.

Robotics and Control Systems

In robotics, Bayesian optimization was applied to optimize control parameters and policies for complex
robotic systems. The ability to efficiently search parameter spaces with limited evaluations is especially

beneficial in physical systems where experiments are costly or time-consuming.

Materials Science and Drug Discovery

Bayesian optimization also plays a pivotal role in materials science and drug discovery by guiding
experiments to identify optimal compounds or materials with desired properties. ICML 2023 featured
studies where Bayesian optimization accelerated discovery processes by intelligently selecting

experimental conditions.

Challenges and Solutions in Bayesian Optimization

Despite its successes, Bayesian optimization faces several challenges when applied to practical
problems. ICML 2023 addressed these issues through innovative methodological solutions aimed at

improving robustness, efficiency, and adaptability.

High-Dimensional Optimization

High-dimensional parameter spaces pose significant difficulties due to the curse of dimensionality
affecting surrogate model accuracy and acquisition function optimization. Techniques such as
dimensionality reduction, additive models, and trust region methods were proposed to mitigate these

issues, enhancing performance in complex settings.



Noisy and Expensive Evaluations

Real-world optimization problems often involve noisy observations and costly evaluations. Robust
Bayesian optimization algorithms presented at ICML 2023 incorporated noise modeling and adaptive

sampling strategies to maintain reliability and reduce the number of required evaluations.

Computational Complexity

The computational demands of Bayesian optimization increase with the number of observations and
dimensionality. Advances in approximate inference, parallelization, and distributed computing were

discussed as effective approaches to address scalability challenges.

Future Directions in Bayesian Optimization Research

The research presented at ICML 2023 paves the way for future developments in Bayesian
optimization, with an emphasis on expanding its applicability and effectiveness. Key areas of ongoing
investigation include the fusion of Bayesian optimization with other machine learning paradigms,

enhanced interpretability, and real-time adaptive optimization.

Hybrid Optimization Frameworks

Combining Bayesian optimization with gradient-based and evolutionary algorithms is a promising
direction to leverage the strengths of multiple techniques. Hybrid frameworks aim to improve

convergence rates and solution quality across diverse problem classes.

Explainability and Trustworthiness

As Bayesian optimization is increasingly deployed in critical applications, understanding the decision-
making process becomes essential. Future work focuses on developing interpretable surrogate models

and acquisition criteria that provide transparency and reliability assurances.



Real-Time and Online Optimization

Emerging applications require Bayesian optimization methods that operate in real-time or online
settings, adapting dynamically to streaming data and evolving objectives. Research is exploring

incremental updating mechanisms and efficient model retraining to meet these demands.

List of Emerging Research Trends at ICML 2023

Development of more expressive surrogate models using deep learning techniques

Advanced acquisition functions for multi-fidelity and transfer learning scenarios

Integration with probabilistic programming and causal inference frameworks

Enhanced support for multi-modal and non-stationary optimization problems

» Scalable Bayesian optimization for large-scale industrial applications

Frequently Asked Questions

What is Bayesian Optimization and why is it important in ICML 20232

Bayesian Optimization is a strategy for optimizing expensive black-box functions using a probabilistic
model, typically Gaussian Processes. It is important in ICML 2023 as it enables efficient

hyperparameter tuning and model optimization in machine learning.

What were the key advancements in Bayesian Optimization presented



at ICML 2023?

ICML 2023 showcased advancements such as improved surrogate models, scalable Bayesian
Optimization methods for high-dimensional data, and integration with deep learning frameworks for

automated machine learning.

How does Bayesian Optimization compare to traditional optimization

methods in ICML 2023 research?

Research at ICML 2023 highlighted that Bayesian Optimization offers more sample-efficient and
principled uncertainty quantification compared to traditional methods like grid search or random search,

especially for expensive function evaluations.

What applications of Bayesian Optimization were emphasized at ICVIL

20237

Applications included hyperparameter tuning in deep learning, neural architecture search, experimental
design in science, and reinforcement learning policy optimization, demonstrating its versatility and

effectiveness.

Were there any new surrogate models for Bayesian Optimization

introduced at ICML 20239

Yes, ICML 2023 introduced novel surrogate models that improve scalability and accuracy, such as
deep kernel learning models and neural network-based probabilistic models that better capture

complex function landscapes.

How does ICML 2023 address the challenge of high-dimensional
Bayesian Optimization?

ICML 2023 presented methods like dimensionality reduction, additive models, and trust-region

approaches to handle high-dimensional optimization problems effectively within the Bayesian



Optimization framework.

Did ICML 2023 discuss the integration of Bayesian Optimization with
reinforcement learning?

Yes, several papers explored combining Bayesian Optimization with reinforcement learning to optimize

policy parameters and improve sample efficiency in complex environments.

What tools or libraries for Bayesian Optimization were highlighted at

ICML 2023?

ICML 2023 highlighted advancements in open-source libraries such as BoTorch and Ax, which provide

flexible and scalable Bayesian Optimization frameworks widely adopted in both academia and industry.

Additional Resources

1. Bayesian Optimization: Principles and Practice

This book provides a comprehensive introduction to Bayesian optimization, covering fundamental
concepts, algorithms, and practical applications. It emphasizes the probabilistic modeling of objective
functions and explores various acquisition functions used to guide the optimization process. The text
includes recent advances presented at ICML 2023, making it a valuable resource for researchers and

practitioners.

2. Advances in Bayesian Optimization: Insights from ICML 2023

Focusing on the latest developments showcased at ICML 2023, this book compiles cutting-edge
research on Bayesian optimization. It discusses novel methodologies, scalability improvements, and
real-world applications in machine learning and engineering. Readers will find detailed case studies

and theoretical analyses that push the boundaries of the field.

3. Bayesian Optimization in Machine Learning: Theory and Applications

This volume bridges theory and practice by exploring the use of Bayesian optimization for



hyperparameter tuning, model selection, and automated machine learning. It covers both classical
techniques and innovative approaches introduced at recent conferences like ICML 2023. The book

also highlights challenges and future directions in the domain.

4. Probabilistic Models and Bayesian Optimization

Delving into the probabilistic foundations of Bayesian optimization, this book examines Gaussian
processes, surrogate models, and uncertainty quantification. It explains how these models facilitate
efficient global optimization, with examples drawn from contemporary research including ICML 2023

contributions. The text is suitable for graduate students and researchers alike.

5. Scalable Bayesian Optimization for High-Dimensional Problems

Addressing the difficulties of applying Bayesian optimization to high-dimensional spaces, this book
explores new algorithms and approximation techniques. It discusses scalability challenges and
solutions presented at ICML 2023, including dimensionality reduction and structured kernel methods.

Practical implementations and performance evaluations are also included.

6. Bayesian Optimization with Deep Learning Surrogates

This book investigates the integration of deep neural networks as surrogate models within Bayesian
optimization frameworks. It covers hybrid approaches that combine probabilistic reasoning with deep
learning advances, many of which were highlighted at ICML 2023. The text provides insights into

improving optimization efficiency and robustness in complex domains.

7. Multi-Objective Bayesian Optimization: Concepts and Algorithms

Focusing on the optimization of multiple conflicting objectives, this book presents strategies for
balancing trade-offs using Bayesian methods. It includes algorithmic developments and theoretical
results discussed at ICML 2023, along with applications in engineering design and machine learning.

The book serves as a guide for researchers tackling multi-criteria optimization problems.

8. Bayesian Optimization for Reinforcement Learning
Exploring the intersection of Bayesian optimization and reinforcement learning, this book covers

methods for policy search and hyperparameter tuning in RL environments. It highlights recent



innovations from ICML 2023 that improve sample efficiency and exploration strategies. Case studies

demonstrate practical benefits in robotics and autonomous systems.

9. Automated Machine Learning and Bayesian Optimization

This book provides a thorough overview of automated machine learning (AutoML) frameworks that
leverage Bayesian optimization for model configuration and selection. It discusses the state-of-the-art
techniques presented at ICML 2023, emphasizing automation, scalability, and interpretability. The book

is ideal for practitioners seeking to deploy AutoML solutions in real-world scenarios.
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icml 2023 bayesian optimization: Bayesian Optimization Roman Garnett, 2023-02-09
Bayesian optimization is a methodology for optimizing expensive objective functions that has proven
success in the sciences, engineering, and beyond. This timely text provides a self-contained and
comprehensive introduction to the subject, starting from scratch and carefully developing all the key
ideas along the way. This bottom-up approach illuminates unifying themes in the design of Bayesian
optimization algorithms and builds a solid theoretical foundation for approaching novel situations.
The core of the book is divided into three main parts, covering theoretical and practical aspects of
Gaussian process modeling, the Bayesian approach to sequential decision making, and the
realization and computation of practical and effective optimization policies. Following this
foundational material, the book provides an overview of theoretical convergence results, a survey of
notable extensions, a comprehensive history of Bayesian optimization, and an extensive annotated
bibliography of applications.

icml 2023 bayesian optimization: Learning and Intelligent Optimization Paola Festa,
Daniele Ferone, Tommaso Pastore, Ornella Pisacane, 2025-01-02 This book constitutes the refereed
proceedings of the 18th International Conference on Learning and Intelligent Optimization, LION
18, held in Ischia Island, Italy, in June 2024. The 31 full papers and 4 short papers presented in
these proceedings were carefully reviewed and selected from 58 submissions. These papers focus on
the current research, challenges and applications in the fields of Artificial Intelligent, Machine
Learning and Operations Research.

icml 2023 bayesian optimization: Federated Learning Lam M. Nguyen, Trong Nghia Hoang,
Pin-Yu Chen, 2024-02-09 Federated Learning: Theory and Practi ce provides a holisti ¢ treatment to
federated learning as a distributed learning system with various forms of decentralized data and
features. Part I of the book begins with a broad overview of opti mizati on fundamentals and
modeling challenges, covering various aspects of communicati on effi ciency, theoretical
convergence, and security. Part II featuresemerging challenges stemming from many socially driven
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concerns of federated learning as a future public machine learning service. Part III concludes the
book with a wide array of industrial applicati ons of federated learning, as well as ethical
considerations, showcasing its immense potential for driving innovation while safeguarding sensitive
data.Federated Learning: Theory and Practi ce provides a comprehensive and accessible introducti
on to federated learning which is suitable for researchers and students in academia, and industrial
practitioners who seek to leverage the latest advance in machine learning for their entrepreneurial
endeavors. - Presents the fundamentals and a survey of key developments in the field of federated
learning - Provides emerging, state-of-the art topics that build on fundamentals - Contains industry
applications - Gives an overview of visions of the future

icml 2023 bayesian optimization: Machine Learning and Knowledge Discovery in Databases.
Research Track and Demo Track Albert Bifet, Povilas Daniusis, Jesse Davis, Tomas Krilavicius,
Meelis Kull, Eirini Ntoutsi, Kai Puolaméki, Indré Zliobaité, 2024-09-01 This multi-volume set, LNAI
14941 to LNAI 14950, constitutes the refereed proceedings of the European Conference on Machine
Learning and Knowledge Discovery in Databases, ECML PKDD 2024, held in Vilnius, Lithuania, in
September 2024. The papers presented in these proceedings are from the following three
conference tracks: - Research Track: The 202 full papers presented here, from this track, were
carefully reviewed and selected from 826 submissions. These papers are present in the following
volumes: Part I, II, III, IV, V, VI, VII, VIII. Demo Track: The 14 papers presented here, from this
track, were selected from 30 submissions. These papers are present in the following volume: Part
VIII. Applied Data Science Track: The 56 full papers presented here, from this track, were carefully
reviewed and selected from 224 submissions. These papers are present in the following volumes:
Part IX and Part X. Chapter “1 and 24” is available open access under a Creative Commons
Attribution 4.0 International License via link.springer.com.

icml 2023 bayesian optimization: Advances in Knowledge Discovery and Data Mining Xintao
Wu, Myra Spiliopoulou, Can Wang, Vipin Kumar, Longbing Cao, Yanqgiu Wu, Yu Yao, Zhangkai Wu,
2025-06-19 The five-volume set, LNAI 158710 - 15874 constitutes the proceedings of the 29th
Pacific-Asia Conference on Knowledge Discovery and Data Mining, PAKDD 2025, held in Sydney,
New South Wales, Australia, during June 10-13, 2025. The conference received a total of 557
submissions to the main track, 35 submissions to the survey track and 104 submittion to the special
track on LLMs. Of these, 134 papers have been accepted for the main track, 10 for the survey track
and 24 for the LLM track. 68 papers have been transferred to the4 DSFA special session. The papers
have been organized in topical sections as follows: Part I: Anomaly Detection; Business Data
Analysis; Clustering; Continual Learning; Contrastive Learning; Data Processing for Learning; Part
II: Fairness and Interpretability; Federated Learning; Graph Mining and GNN; Learning on Scientific
Data; Part III: Machine Learning; Multi-modality; OOD and Optimization; Recommender Systems;
Representation Learning and Generative Al; Part IV: Security and Privacy; Temporal Learning;
Survey; Part V: LLM Fine-tuning and Prompt Engineering; Fairness and Interpretability of LLMs;
LLM Application; OOD and Optimization of LLMs.

icml 2023 bayesian optimization: ECAI 2023 K. Gal, A. Now¢, G.J. Nalepa, 2023-10-18
Artificial intelligence, or Al, now affects the day-to-day life of almost everyone on the planet, and
continues to be a perennial hot topic in the news. This book presents the proceedings of ECAI 2023,
the 26th European Conference on Artificial Intelligence, and of PAIS 2023, the 12th Conference on
Prestigious Applications of Intelligent Systems, held from 30 September to 4 October 2023 and on 3
October 2023 respectively in Krakéw, Poland. Since 1974, ECAI has been the premier venue for
presenting Al research in Europe, and this annual conference has become the place for researchers
and practitioners of Al to discuss the latest trends and challenges in all subfields of Al, and to
demonstrate innovative applications and uses of advanced Al technology. ECAI 2023 received 1896
submissions - a record number - of which 1691 were retained for review, ultimately resulting in an
acceptance rate of 23%. The 390 papers included here, cover topics including machine learning,
natural language processing, multi agent systems, and vision and knowledge representation and
reasoning. PAIS 2023 received 17 submissions, of which 10 were accepted after a rigorous review




process. Those 10 papers cover topics ranging from fostering better working environments, behavior
modeling and citizen science to large language models and neuro-symbolic applications, and are also
included here. Presenting a comprehensive overview of current research and developments in Al,
the book will be of interest to all those working in the field.

icml 2023 bayesian optimization: Artificial Intelligence Research and Development I.
Sanz, R. Ros, J. Nin, 2023-11-09 Artificial intelligence is no longer solely the preserve of computer
scientists and researchers; it is now a part of all our lives, and hardly a day goes by without
discussion and debate about the implications of its many applications in the mainstream media. This
book presents the proceedings of CCIA 2023, the 25th International Conference of the Catalan
Association for Artificial Intelligence, held from 25 - 27 October 2023 in Barcelona, Spain. CCIA
serves as an annual forum welcoming participants from around the globe. The theme of the 2023
conference was Supportive Al, the main goals of which are to strengthen collaboration between
research and industry by sharing the latest advances in artificial intelligence, and opening
discussion about how Al can better support the current needs of industry. A total of 54 submissions
were received for the conference, of which the 26 full papers, 18 short papers and 6 abstracts
included here were selected after peer review. The papers cover a wide range of topics in Artificial
Intelligence, including machine learning, deep learning, social media evaluation, consensus-building,
data science, recommender systems, and decision support systems, together with crucial
applications of Al in fields such as health, education, disaster response, and the ethical impact of Al
on society. The book also includes abstracts of the keynotes delivered by Professor Aida Kamisali¢
and Dr. Lluis Formiga. Providing a useful overview of some of the latest developments in artificial
intelligence, the book will be of interest to all those working in the field.

icml 2023 bayesian optimization: Advances in Hydroinformatics—SimHydro 2023 Volume 1
Philippe Gourbesville, Guy Caignaert, 2024-08-30 This book includes a collection of extended papers
based on presentations given during the SimHydro 2023 conference, held in EDF Lab Chatou,
France, with the support of Société Hydrotechnique de France (SHF), the Association Francaise de
Mécanique (AFM), the Environmental and Water Resources Institute (EWRI), and the International
Association for Hydro-Environment Engineering and Research (IAHR). SimHydro conferences, since
2010, have created a regular forum where major actors of the hydroinformatics domain and
stakeholders meet, share, and debate about needs, innovations, and implementations of models and
their inputs for decision making. For this new edition, the general theme of the conference is
focused on “New modelling paradigms for water issues”. The papers address some of the key
challenges faced by the water modelling community regarding processes to simulate such as water
services, extreme events (floods, droughts, etc.), and hydrological cycle at catchment scale and to
assess the added value of emerging concepts and methods such as Artificial Intelligence (AI) and
Digital Twins that are gaining interests. It addresses the interests of practitioners, stakeholders,
researchers, and engineers active in this field. This book represents Volume 1 of a two-volume book
series.

icml 2023 bayesian optimization: Intelligent Systems Aline Paes, Filipe A. N. Verri,
2025-01-29 The four-volume set LNAI 15412-15415 constitutes the refereed proceedings of the 34th
Brazilian Conference on Intelligent Systems, BRACIS 2024, held in Belém do Par4, Brazil, during
November 18-21, 2024. The 116 full papers presented here were carefully reviewed and selected
from 285 submissions. They were organized in three key tracks: 70 articles in the main track,
showcasing cutting-edge Al methods and solid results; 10 articles in the Al for Social Good track,
featuring innovative applications of Al for societal benefit using established methodologies; and 36
articles in other Al applications, presenting novel applications using established Al methods,
naturally considering the ethical aspects of the application.

icml 2023 bayesian optimization: Machine Learning, Optimization, and Data Science
Giuseppe Nicosia, Varun Ojha, Sven Giesselbach, M. Panos Pardalos, Renato Umeton, 2025-03-03
The three-volume set LNAI 15508-15510 constitutes the refereed proceedings of the 10th
International Conference on Machine Learning, Optimization, and Data Science, LOD 2024, held in




Castiglione della Pescaia, Italy, during September 22-25, 2024. This year, in the LOD Proceedings
decided to also include the papers of the fourth edition of the Symposium on Artificial Intelligence
and Neuroscience (ACAIN 2024). The 79 full papers included in this book were carefully reviewed
and selected from 127 submissions. The LOD 2024 proceedings focus on machine learning, deep
learning, Al, computational optimization, neuroscience and big data that includes invited talks,
tutorial talks, special sessions, industrial tracks, demonstrations and oral and poster presentations of
refereed papers.

icml 2023 bayesian optimization: Probabilistic Machine Learning Kevin P. Murphy,
2023-08-15 An advanced book for researchers and graduate students working in machine learning
and statistics who want to learn about deep learning, Bayesian inference, generative models, and
decision making under uncertainty. An advanced counterpart to Probabilistic Machine Learning: An
Introduction, this high-level textbook provides researchers and graduate students detailed coverage
of cutting-edge topics in machine learning, including deep generative modeling, graphical models,
Bayesian inference, reinforcement learning, and causality. This volume puts deep learning into a
larger statistical context and unifies approaches based on deep learning with ones based on
probabilistic modeling and inference. With contributions from top scientists and domain experts
from places such as Google, DeepMind, Amazon, Purdue University, NYU, and the University of
Washington, this rigorous book is essential to understanding the vital issues in machine learning.
Covers generation of high dimensional outputs, such as images, text, and graphs Discusses methods
for discovering insights about data, based on latent variable models Considers training and testing
under different distributions Explores how to use probabilistic models and inference for causal
inference and decision making Features online Python code accompaniment

icml 2023 bayesian optimization: Proceedings of 23rd International Conference on
Informatics in Economy (IE 2024) Cristian Ciurea, Paul Pocatilu, Florin Gheorghe Filip, 2025-04-12
This book includes high-quality research papers presented at 23rd International Conference on
Informatics in Economy (IE 2024), which is held in Bucharest, Romania, during May 2024. This book
covers research results in business informatics and related computer science topics, such as IoT,
mobile-embedded and multimedia solutions, e-society, enterprise and business solutions, databases
and big data, artificial intelligence, data mining and machine learning, quantitative economics.

icml 2023 bayesian optimization: Proceedings of the 3rd International Conference on Signal
and Data Processing Raghunath K. Shevgaonkar, Debashis Adhikari, Soumitra Keshari Nayak, Febe
de Wet, 2025-05-02 This volume comprises the select proceedings of the 3rd International
Conference on Signal & Data Processing - ICSDP 2023. The contents focus on the latest research
and developments in the field of artificial intelligence & machine learning, Internet of Things (IoT),
cybernetics, advanced communication systems, VLSI embedded systems, power electronics and
automation, MEMS/ nanotechnology, renewable energy, bioinformatics, data acquisition and mining,
antenna & RF systems, power systems, biomedical engineering, aerospace & navigation. This
volume will prove to be a valuable resource for those in academia and industry.

icml 2023 bayesian optimization: Machine Learning and Knowledge Discovery in
Databases: Applied Data Science and Demo Track Gianmarco De Francisci Morales, Claudia
Perlich, Natali Ruchansky, Nicolas Kourtellis, Elena Baralis, Francesco Bonchi, 2023-09-16 The
multi-volume set LNAI 14169 until 14175 constitutes the refereed proceedings of the European
Conference on Machine Learning and Knowledge Discovery in Databases, ECML PKDD 2023, which
took place in Turin, Italy, in September 2023. The 196 papers were selected from the 829
submissions for the Research Track, and 58 papers were selected from the 239 submissions for the
Applied Data Science Track. The volumes are organized in topical sections as follows: Part I: Active
Learning; Adversarial Machine Learning; Anomaly Detection; Applications; Bayesian Methods;
Causality; Clustering. Part II: Computer Vision; Deep Learning; Fairness; Federated Learning;
Few-shot learning; Generative Models; Graph Contrastive Learning. Part III: Graph Neural
Networks; Graphs; Interpretability; Knowledge Graphs; Large-scale Learning. Part IV: Natural
Language Processing; Neuro/Symbolic Learning; Optimization; Recommender Systems;



Reinforcement Learning; Representation Learning. Part V: Robustness; Time Series; Transfer and
Multitask Learning. Part VI: Applied Machine Learning; Computational Social Sciences; Finance;
Hardware and Systems; Healthcare & Bioinformatics; Human-Computer Interaction;
Recommendation and Information Retrieval. Part VII: Sustainability, Climate, and Environment.-
Transportation & Urban Planning.- Demo.

icml 2023 bayesian optimization: Explainable Artificial Intelligence Luca Longo, Sebastian
Lapuschkin, Christin Seifert, 2024-07-09 This four-volume set constitutes the refereed proceedings
of the Second World Conference on Explainable Artificial Intelligence, xAI 2024, held in Valletta,
Malta, during July 17-19, 2024. The 95 full papers presented were carefully reviewed and selected
from 204 submissions. The conference papers are organized in topical sections on: Part I -
intrinsically interpretable XAI and concept-based global explainability; generative explainable Al and
verifiability; notion, metrics, evaluation and benchmarking for XAI. Part II - XAI for graphs and
computer vision; logic, reasoning, and rule-based explainable Al; model-agnostic and statistical
methods for eXplainable Al. Part III - counterfactual explanations and causality for eXplainable Al;
fairness, trust, privacy, security, accountability and actionability in eXplainable Al. Part IV -
explainable Al in healthcare and computational neuroscience; explainable Al for improved
human-computer interaction and software engineering for explainability; applications of explainable
artificial intelligence.

icml 2023 bayesian optimization: Advances in Knowledge Discovery and Data Mining
De-Nian Yang, Xing Xie, Vincent S. Tseng, Jian Pei, Jen-Wei Huang, Jerry Chun-Wei Lin, 2024-04-24
The 6-volume set LNAI 14645-14650 constitutes the proceedings of the 28th Pacific-Asia Conference
on Knowledge Discovery and Data Mining, PAKDD 2024, which took place in Taipei, Taiwan, during
May 7-10, 2024. The 177 papers presented in these proceedings were carefully reviewed and
selected from 720 submissions. They deal with new ideas, original research results, and practical
development experiences from all KDD related areas, including data mining, data warehousing,
machine learning, artificial intelligence, databases, statistics, knowledge engineering, big data
technologies, and foundations.

icml 2023 bayesian optimization: Research in Computational Molecular Biology Sriram
Sankararaman, 2025-05-26 This book constitutes the proceedings of the 29th Annual International
Conference on Research in Computational Molecular Biology, RECOMB 2025, held in Seoul, South
Korea, during April 26-29, 2025. The 14 full papers and 41 short papers were carefully reviewed and
selected from 339 submissions. They focus on advances in computational biology and applications in
molecular biology and medicine. The conference aims at bridging the computational, mathematical,
statistical, and biological sciences, and bringing together researchers, professionals, students and
industrial practitioners from all over the world for interaction and exchange of new developments in
all areas of bioinformatics and computational biology.

icml 2023 bayesian optimization: Machine Learning and Principles and Practice of
Knowledge Discovery in Databases Rosa Meo, Fabrizio Silvestri, 2025-02-07 The five-volume set
CCIS 2133-2137 constitutes the refereed proceedings of the workshops held in conjunction with the
Joint European Conference on Machine Learning and Knowledge Discovery in Databases, ECML
PKDD 2023, which took place in Turin, Italy, during September 18-22, 2023. The 200 full papers
presented in these proceedings were carefully reviewed and selected from 515 submissions. The
papers have been organized in the following tracks: Part [: Advances in Interpretable Machine
Learning and Artificial Intelligence -- Joint Workshop and Tutorial; BIAS 2023 - 3rd Workshop on
Bias and Fairness in Al; Biased Data in Conversational Agents; Explainable Artificial Intelligence:
From Static to Dynamic; ML, Law and Society; Part II: RKDE 2023: 1st International Tutorial and
Workshop on Responsible Knowledge Discovery in Education; SoGood 2023 - 8th Workshop on Data
Science for Social Good; Towards Hybrid Human-Machine Learning and Decision Making (HLDM);
Uncertainty meets explainability in machine learning; Workshop: Deep Learning and Multimedia
Forensics. Combating fake media and misinformation; Part III: XAI-TS: Explainable Al for Time
Series: Advances and Applications; XKDD 2023: 5th International Workshop on eXplainable



Knowledge Discovery in Data Mining; Deep Learning for Sustainable Precision Agriculture;
Knowledge Guided Machine Learning; MACLEAN: MAChine Learning for EArth ObservatioN; MLG:
Mining and Learning with Graphs; Neuro Explicit Al and Expert Informed ML for Engineering and
Physical Sciences; New Frontiers in Mining Complex Patterns; Part IV: PharML, Machine Learning
for Pharma and Healthcare Applications; Simplification, Compression, Efficiency and Frugality for
Artificial intelligence; Workshop on Uplift Modeling and Causal Machine Learning for Operational
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