cold start problem recommender systems

cold start problem recommender systems is a critical challenge in the field of personalized
recommendation technologies. Recommender systems aim to suggest relevant items to users based
on their past interactions, preferences, and behaviors. However, when new users, new items, or new
systems are introduced, the lack of sufficient data hampers the recommender's ability to provide
accurate suggestions. This issue, known as the cold start problem, affects the effectiveness and user
experience of recommender systems. Understanding the causes, implications, and solutions to the
cold start problem is essential for enhancing recommendation accuracy and maintaining user
engagement. This article explores the nature of the cold start problem in recommender systems, its
different variants, and various strategies to mitigate it. Additionally, it examines state-of-the-art
techniques and practical applications addressing this persistent challenge.
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Understanding the Cold Start Problem in
Recommender Systems

The cold start problem in recommender systems arises when there is insufficient information to
make reliable recommendations. It typically occurs in new systems or when new users or items are
introduced. The lack of historical interaction data limits the system’s ability to understand
preferences and predict relevant recommendations accurately. This problem can degrade user
satisfaction and reduce engagement, which are critical for the success of any personalized
recommendation platform.

Recommender systems rely heavily on data such as user ratings, purchase history, clicks, or
browsing behavior. When such data is sparse or unavailable, algorithms struggle to identify
meaningful patterns. Consequently, the cold start problem reduces the effectiveness of collaborative
filtering, content-based filtering, and hybrid recommendation models. Addressing this problem is
crucial for ensuring robust recommendation quality from the outset.

Significance of Cold Start in Recommender Systems

Cold start issues impact various domains, including e-commerce, streaming services, social
networks, and online education platforms. In these contexts, user retention and satisfaction depend
on personalized experiences. If recommendations fail during initial interactions, users may abandon



the platform or experience frustration. Therefore, solving the cold start problem not only improves
algorithmic performance but also enhances business metrics and user loyalty.

Impact on Recommendation Accuracy

The cold start problem directly affects the accuracy and relevance of recommendations. Algorithms
that depend on user-item interactions, such as matrix factorization techniques, require sufficient
data to learn latent features. Without this data, the system cannot accurately model user preferences
or item characteristics, resulting in generic or irrelevant recommendations. This situation highlights
the need for alternative data sources or algorithmic adaptations to mitigate the data scarcity
challenge.

Types of Cold Start Problems

Cold start problems manifest in different ways depending on the source of missing data.
Understanding these variants helps tailor appropriate solutions and improve recommender system
design.

New User Cold Start

New user cold start occurs when a recommender system encounters users with no prior interaction
history. Since there is no data about their preferences or tastes, the system struggles to generate
personalized suggestions. This challenge is particularly acute for platforms that rely on collaborative
filtering, which depends on user similarity to make recommendations.

New Item Cold Start

New item cold start arises when recently added items lack user interactions or ratings. Without
sufficient feedback, the system cannot evaluate the item's appeal or relevance to potential users.
This limitation affects content discovery and the system’s ability to promote fresh or niche items
effectively.

New System Cold Start

New system cold start refers to the challenge faced during the initial launch phase of a
recommender system. At this stage, both user and item data may be minimal or nonexistent, making
it difficult to provide meaningful recommendations. This scenario demands strategies that can
quickly bootstrap the system’s knowledge base.

Techniques to Overcome the Cold Start Problem

Several techniques have been developed to address the cold start problem in recommender systems.
These approaches aim to compensate for the lack of interaction data by leveraging alternative



information sources or adapting algorithmic frameworks.

Content-Based Filtering

Content-based filtering uses item attributes and user profiles rather than relying solely on
interaction data. By analyzing features such as item descriptions, categories, or metadata, the
system can recommend items similar to those the user has shown interest in. This method is
effective for new item cold start because it does not require user feedback to evaluate item
relevance.

User Profiling and Demographic Data

Collecting demographic or contextual information during user registration helps mitigate new user
cold start. Attributes such as age, location, gender, and preferences can be used to initialize user
profiles. These profiles enable the recommender system to generate initial recommendations based
on similarities among users with comparable demographics.

Cold Start with Popularity-Based Recommendations

One straightforward approach to cold start is to recommend popular or trending items. While this
method lacks personalization, it can provide a reasonable baseline by promoting items with broad
appeal. Popularity-based recommendations are often used as a fallback during the earliest stages of
user interaction.

Active Learning and User Feedback

Active learning involves prompting users to provide explicit feedback during initial interactions.
Techniques such as asking users to rate a few items or complete preference surveys help collect
valuable data quickly. This targeted feedback accelerates the learning process and improves
recommendation quality for new users.

Transfer Learning

Transfer learning leverages knowledge from related domains or datasets to address cold start
scenarios. By pre-training models on auxiliary data or other recommendation tasks, the system can
apply learned patterns to new users or items with limited data. This approach helps reduce cold
start impact by utilizing external information.

Advanced Approaches and Hybrid Solutions

Combining multiple techniques often yields more robust solutions to the cold start problem. Hybrid
recommender systems integrate collaborative filtering, content-based filtering, and other data-
driven methods to improve accuracy and coverage.



Hybrid Recommendation Systems

Hybrid models blend different recommendation strategies to balance their strengths and
weaknesses. For example, combining collaborative filtering with content-based filtering enables
recommendations even when interaction data is sparse. Hybrid systems can adapt dynamically
based on available data, making them effective against various cold start situations.

Context-Aware Recommendations

Incorporating contextual information such as time, location, device type, or social environment
enhances recommendation relevance. Context-aware systems use this additional data to personalize
suggestions beyond static user-item interactions. This approach can alleviate cold start issues by
exploiting richer data dimensions.

Graph-Based Techniques

Graph-based recommender systems model relationships between users, items, and attributes as
graphs. Techniques like graph neural networks can capture complex patterns and propagate
information across nodes, allowing recommendations even with limited direct interactions. Graph-
based methods have shown promise in addressing cold start challenges.

Deep Learning and Embeddings

Deep learning models generate dense vector representations (embeddings) of users and items,
capturing latent features from diverse data sources. These embeddings facilitate similarity
computations and recommendation generation even when explicit interaction data is scant. Neural
architectures can incorporate side information, improving cold start handling.

Challenges and Future Directions

Despite advances, the cold start problem remains a significant obstacle in recommender system
development. Ongoing research continues to explore innovative solutions and address emerging
challenges.

Data Privacy and Ethical Considerations

Collecting user data to mitigate cold start problems raises privacy concerns. Balancing
personalization with privacy protection requires careful design choices and adherence to
regulations. Privacy-preserving recommendation techniques are gaining attention as a critical area
of future work.



Scalability and Real-Time Adaptation

Recommender systems must efficiently scale to millions of users and items, adapting to new data in
real-time. Developing algorithms that quickly incorporate fresh interactions and overcome cold start
limitations without sacrificing performance is an ongoing challenge.

Cross-Domain Recommendations

Cross-domain recommendation leverages data from multiple domains to improve cold start
performance. For example, user preferences from one platform may inform recommendations on
another. Research into effective cross-domain transfer mechanisms holds potential for reducing cold
start effects.

Explainability and Transparency

Users increasingly demand explanations for recommendations. Enhancing transparency while
managing cold start scenarios is complex, as limited data can restrict explanation quality. Future
systems will need to balance recommendation accuracy with interpretability to build trust.

Continuous Learning and Adaptation

Developing recommender systems capable of continuous learning from streaming data can minimize
cold start impact over time. Adaptive models that refine recommendations as new information
arrives are essential for dynamic and evolving environments.

e Content-based filtering

e User profiling and demographics

e Popularity-based recommendations
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Frequently Asked Questions

What is the cold start problem in recommender systems?

The cold start problem in recommender systems refers to the challenge of making accurate
recommendations when there is insufficient data about users or items, such as when a new user or
new item is introduced to the system.

What are the main types of cold start problems in
recommender systems?

The main types of cold start problems are user cold start (new users with no interaction history),
item cold start (new items with no user interactions), and system cold start (when the entire system
has little data to work with).

How do content-based recommender systems help mitigate the
cold start problem?

Content-based recommender systems utilize the attributes or features of items and user profiles to
make recommendations, which helps in cold start scenarios by relying on descriptive information
rather than historical interaction data.

Can hybrid recommender systems reduce the cold start
problem effectively?

Yes, hybrid recommender systems combine collaborative filtering with content-based methods or
other approaches to leverage multiple data sources, which improves performance in cold start
situations by compensating for sparse interaction data.

What role does user onboarding play in addressing the cold
start problem?

User onboarding strategies, such as asking users to provide preferences or rate a few items at
signup, help gather initial data that can be used to personalize recommendations and alleviate the
user cold start problem.

How can transfer learning be used to solve the cold start
problem in recommender systems?

Transfer learning involves leveraging knowledge from related domains or tasks to improve
recommendations in the target domain, which can help overcome cold start issues by applying pre-
trained models or embeddings to new users or items.

What recent advancements have been made to tackle the cold



start problem in recommender systems?

Recent advancements include the use of deep learning techniques for feature extraction, graph
neural networks to model complex relationships, and meta-learning approaches that enable quick
adaptation to new users or items with minimal data.

Additional Resources

1. Cold Start Recommendations: Tackling the New User Challenge

This book delves into the unique difficulties of the cold start problem in recommender systems,
focusing on strategies to effectively recommend items to new users. It covers various approaches
such as content-based filtering, hybrid methods, and the use of auxiliary data. Readers will gain
practical insights into designing systems that minimize the impact of data sparsity.

2. Recommender Systems and the Cold Start Problem

An in-depth exploration of the cold start problem within the broader field of recommender systems.
The book discusses traditional algorithms and modern machine learning techniques such as matrix
factorization and deep learning. It also includes case studies demonstrating real-world applications
and solutions to cold start challenges.

3. Machine Learning for Cold Start Recommender Systems

This title emphasizes the application of machine learning techniques to overcome the cold start
issue. Topics include transfer learning, meta-learning, and the use of side information to improve
recommendation accuracy. Practical examples and coding exercises are provided to help readers
implement these methods.

4. Hybrid Approaches to Solving Cold Start in Recommender Systems

Focusing on hybrid recommender systems, this book explains how combining collaborative filtering
with content-based and knowledge-based methods can alleviate cold start problems. It presents
algorithms, evaluation metrics, and system design considerations. The text also covers
personalization and user profiling techniques.

5. Deep Learning Techniques for Cold Start Recommendations

An advanced guide to using deep neural networks to address cold start challenges in
recommendations. The book covers architectures such as autoencoders, graph neural networks, and
attention mechanisms. It also discusses challenges in scalability and interpretability, providing
solutions backed by recent research.

6. Context-Aware Recommender Systems and Cold Start Solutions

This book explores how incorporating contextual information like location, time, and social data can
improve recommendations for new users or items. It describes algorithms that utilize context to
reduce cold start effects and enhance user experience. Practical implementations and datasets are
included for hands-on learning.

7. Personalization and Cold Start in E-Commerce Recommender Systems

Targeted at e-commerce applications, this book focuses on methods to personalize recommendations
despite limited user data. It covers customer segmentation, behavior analysis, and the integration of
external data sources. Strategies for real-time recommendation updates and A/B testing are also
discussed.



8. Graph-Based Methods for Cold Start Recommender Systems

This title investigates the use of graph theory and network analysis to solve cold start problems. It
explains how user-item interaction graphs and knowledge graphs can be leveraged to infer
preferences. The book includes algorithmic details and examples of graph embedding techniques.

9. Explainable Al in Cold Start Recommender Systems

Addressing the need for transparency, this book covers methods to make cold start
recommendations explainable to users. It discusses interpretable models, visualization techniques,
and user trust enhancement. The text balances theoretical foundations with practical approaches for
building explainable systems.
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cold start problem recommender systems: Fashion Recommender Systems Nima Dokoohaki,
2020-11-04 This book includes the proceedings of the first workshop on Recommender Systems in
Fashion 2019. It presents a state of the art view of the advancements within the field of
recommendation systems with focused application to e-commerce, retail and fashion. The volume
covers contributions from academic as well as industrial researchers active within this emerging
new field. Recommender Systems are often used to solve different complex problems in this
scenario, such as social fashion-based recommendations (outfits inspired by influencers), product
recommendations, or size and fit recommendations. The impact of social networks and the influence
that fashion influencers have on the choices people make for shopping is undeniable. For instance,
many people use Instagram to learn about fashion trends from top influencers, which helps them to
buy similar or even exact outfits from the tagged brands in the post. When traced, customers’ social
behavior can be a very useful guide for online shopping websites, providing insights on the styles the
customers are really interested in, and hence aiding the online shops in offering better
recommendations and facilitating customers quest for outfits. Another well known difficulty with
recommendation of similar items is the large quantities of clothing items which can be considered
similar, but belong to different brands. Relying only on implicit customer behavioral data will not be
sufficient in the coming future to distinguish between for recommendation that will lead to an item
being purchased and kept, vs. a recommendation that might result in either the customer not
following it, or eventually return the item. Finding the right size and fit for clothes is one of the
major factors not only impacting customers purchase decision, but also their satisfaction from
e-commerce fashion platforms. Moreover, fashion articles have important sizing variations. Finally,
customer preferences towards perceived article size and fit for their body remain highly personal
and subjective which influences the definition of the right size for each customer. The combination
of the above factors leaves the customers alone to face a highly challenging problem of determining
the right size and fit during their purchase journey, which in turn has resulted in having more than
one third of apparel returns to be caused by not ordering the right article size. This challenge
presents a huge opportunity for research in intelligent size and fit recommendation systems and
machine learning solutions with direct impact on both customer satisfaction and business
profitability.

cold start problem recommender systems: Recommender Systems: Algorithms and their
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Applications Pushpendu Kar, Monideepa Roy, Sujoy Datta, 2024-06-11 The book includes a thorough
examination of the many types of algorithms for recommender systems, as well as a comparative
analysis of them. It addresses the problem of dealing with the large amounts of data generated by
the recommender system. The book also includes two case studies on recommender system
applications in healthcare monitoring and military surveillance. It demonstrates how to create
attack-resistant and trust-centric recommender systems for sensitive data applications. This book
provides a solid foundation for designing recommender systems for use in healthcare and defense.

cold start problem recommender systems: Emerging Research in Electronics, Computer
Science and Technology V. Sridhar, M.C. Padma, K.A. Radhakrishna Rao, 2019-04-24 This book
presents the proceedings of the International Conference on Emerging Research in Electronics,
Computer Science and Technology (ICERECT) organized by PES College of Engineering in Mandya.
Featuring cutting-edge, peer-reviewed articles from the field of electronics, computer science and
technology, it is a valuable resource for members of the scientific research community.

cold start problem recommender systems: Proceedings of International Conference on
Advanced Materials, Manufacturing and Sustainable Development (ICAMMSD-2024) B. Sridhar
Babu, Jitendra Kumar Katiyar, Chandra Sekhar, Y. V. Mohan Reddy, R. Meenakshi Reddy,
2025-03-13 This open access proceedings volume provides the premier interdisciplinary forum for
scientists, engineers, and practitioners to present their latest research results, ideas, developments,
and applications in the area of manufacturing, advanced materials and sustainability. It covers
inspiring breakthrough innovations from fundamentals to technological challenges and applications
that are shaping the era of industry 4.0.

cold start problem recommender systems: Future Data and Security Engineering Tran
Khanh Dang, Roland Wagner, Josef Kung, Nam Thoai, Makoto Takizawa, Erich ]J. Neuhold,
2017-11-20 This book constitutes the refereed proceedings of the Third International Conference on
Future Data and Security Engineering, FDSE 2016, held in Can Tho City, Vietnam, in November
2016. The 28 revised full papers and 7 short papers presented were carefully reviewed and selected
from 128 submissions. The accepted papers were grouped into the following sessions: Advances in
query processing and optimization Big data analytics and applications Blockchains and emerging
authentication techniques Data engineering tools in software development Data protection, data
hiding, and access control Internet of Things and applications Security and privacy engineering
Social network data analytics and recommendation systems

cold start problem recommender systems: Beyond Artificial Intelligence Badal Soni, Poonam
Saini, Gyanendra K. Verma, Brij B. Gupta, 2025-08-13 This book contains the proceedings of the 1st
International Conference on Artificial Intelligence, Computing Technologies, Internet of Things, and
Data Analytics - AICTA 2023. The theme of the conference is “Artificial Intelligence and Its
Applications.” It focuses on recent trends and innovative approaches across various domains of
Computer Engineering, such as cloud computing, image processing and computer vision, machine
learning and deep learning, IoT, analytics, and security. The book introduces new ideas in artificial
intelligence and its subfields, including machine learning and deep neural networks. This volume
will be valuable for researchers and practitioners in computer engineering and related fields.

cold start problem recommender systems: Computational Science - ICCS 2021 Maciej
Paszynski, Dieter Kranzlmuller, Valeria V. Krzhizhanovskaya, Jack J. Dongarra, Peter M. A. Sloot,
2021-06-11 The six-volume set LNCS 12742, 12743, 12744, 12745, 12746, and 12747 constitutes the
proceedings of the 21st International Conference on Computational Science, ICCS 2021, held in
Krakow, Poland, in June 2021.* The total of 260 full papers and 57 short papers presented in this
book set were carefully reviewed and selected from 635 submissions. 48 full and 14 short papers
were accepted to the main track from 156 submissions; 212 full and 43 short papers were accepted
to the workshops/ thematic tracks from 479 submissions. The papers were organized in topical
sections named: Part I: ICCS Main Track Part II: Advances in High-Performance Computational
Earth Sciences: Applications and Frameworks; Applications of Computational Methods in Artificial
Intelligence and Machine Learning; Artificial Intelligence and High-Performance Computing for




Advanced Simulations; Biomedical and Bioinformatics Challenges for Computer Science Part III:
Classifier Learning from Difficult Data; Computational Analysis of Complex Social Systems;
Computational Collective Intelligence; Computational Health Part IV: Computational Methods for
Emerging Problems in (dis-)Information Analysis; Computational Methods in Smart Agriculture;
Computational Optimization, Modelling and Simulation; Computational Science in IoT and Smart
Systems Part V: Computer Graphics, Image Processing and Artificial Intelligence; Data-Driven
Computational Sciences; Machine Learning and Data Assimilation for Dynamical Systems; MeshFree
Methods and Radial Basis Functions in Computational Sciences; Multiscale Modelling and
Simulation Part VI: Quantum Computing Workshop; Simulations of Flow and Transport: Modeling,
Algorithms and Computation; Smart Systems: Bringing Together Computer Vision, Sensor Networks
and Machine Learning; Software Engineering for Computational Science; Solving Problems with
Uncertainty; Teaching Computational Science; Uncertainty Quantification for Computational Models
*The conference was held virtually. Chapter “Effective Solution of Ill-posed Inverse Problems with
Stabilized Forward Solver” is available open access under a Creative Commons Attribution 4.0
International License via link.springer.com.

cold start problem recommender systems: Hybrid Intelligent Systems Ana Maria
Madureira, Ajith Abraham, Niketa Gandhi, Maria Leonilde Varela, 2019-03-20 This book highlights
recent research on Hybrid Intelligent Systems and their various practical applications. It presents 56
selected papers from the 18th International Conference on Hybrid Intelligent Systems (HIS 2018),
which was held at the Instituto Superior de Engenharia do Porto (ISEP), Porto, Portugal from
December 13 to 15, 2018. A premier conference in the field of Artificial Intelligence, HIS 2018
brought together researchers, engineers and practitioners whose work involves intelligent systems
and their applications in industry. Including contributions by authors from over 30 countries, the
book offers a valuable reference guide for all researchers, students and practitioners in the fields of
Computer Science and Engineering.

cold start problem recommender systems: Recommender Systems P. Pavan Kumar, S.
Vairachilai, Sirisha Potluri, Sachi Nandan Mohanty, 2021-06-03 Recommender systems use
information filtering to predict user preferences. They are becoming a vital part of e-business and
are used in a wide variety of industries, ranging from entertainment and social networking to
information technology, tourism, education, agriculture, healthcare, manufacturing, and retail.
Recommender Systems: Algorithms and Applications dives into the theoretical underpinnings of
these systems and looks at how this theory is applied and implemented in actual systems. The book
examines several classes of recommendation algorithms, including Machine learning algorithms
Community detection algorithms Filtering algorithms Various efficient and robust product
recommender systems using machine learning algorithms are helpful in filtering and exploring
unseen data by users for better prediction and extrapolation of decisions. These are providing a
wider range of solutions to such challenges as imbalanced data set problems, cold-start problems,
and long tail problems. This book also looks at fundamental ontological positions that form the
foundations of recommender systems and explain why certain recommendations are predicted over
others. Techniques and approaches for developing recommender systems are also investigated.
These can help with implementing algorithms as systems and include A latent-factor technique for
model-based filtering systems Collaborative filtering approaches Content-based approaches Finally,
this book examines actual systems for social networking, recommending consumer products, and
predicting risk in software engineering projects.

cold start problem recommender systems: Research Anthology on Multi-Industry Uses
of Genetic Programming and Algorithms Management Association, Information Resources,
2020-12-05 Genetic programming is a new and evolutionary method that has become a novel area of
research within artificial intelligence known for automatically generating high-quality solutions to
optimization and search problems. This automatic aspect of the algorithms and the mimicking of
natural selection and genetics makes genetic programming an intelligent component of problem
solving that is highly regarded for its efficiency and vast capabilities. With the ability to be modified



and adapted, easily distributed, and effective in large-scale/wide variety of problems, genetic
algorithms and programming can be utilized in many diverse industries. This multi-industry uses
vary from finance and economics to business and management all the way to healthcare and the
sciences. The use of genetic programming and algorithms goes beyond human capabilities,
enhancing the business and processes of various essential industries and improving functionality
along the way. The Research Anthology on Multi-Industry Uses of Genetic Programming and
Algorithms covers the implementation, tools and technologies, and impact on society that genetic
programming and algorithms have had throughout multiple industries. By taking a multi-industry
approach, this book covers the fundamentals of genetic programming through its technological
benefits and challenges along with the latest advancements and future outlooks for computer
science. This book is ideal for academicians, biological engineers, computer programmers,
scientists, researchers, and upper-level students seeking the latest research on genetic
programming.

cold start problem recommender systems: Ultimate Java for Data Analytics and
Machine Learning Abhishek Kumar, 2024-08-08 TAGLINE Empower Your Data Insights with Java's
Top Tools and Frameworks. KEY FEATURES @ Explore diverse techniques and algorithms for data
analytics using Java. @ Learn through hands-on examples and practical applications in each chapter.
@ Master essential tools and frameworks such as JFreeChart for data visualization and
Deeplearning4j for deep learning. DESCRIPTION This book is a comprehensive guide to data
analysis using Java. It starts with the fundamentals, covering the purpose of data analysis, different
data types and structures, and how to pre-process datasets. It then introduces popular Java libraries
like WEKA and Rapidminer for efficient data analysis. The middle section of the book dives deeper
into statistical techniques like descriptive analysis and random sampling, along with practical skills
in working with relational databases (JDBC, SQL, MySQL) and NoSQL databases. It also explores
various analysis methods like regression, classification, and clustering, along with applications in
business intelligence and time series prediction. The final part of the book gives a brief overview of
big data analysis with Java frameworks like MapReduce, and introduces deep learning with the
Deeplearning4] library. Whether you're new to data analysis or want to improve your Java skills, this
book offers a step-by-step approach with real-world examples to help you master data analysis using
Java. WHAT WILL YOU LEARN @ Understand foundational principles and types of data analytics,
including descriptive, diagnostic, predictive, and prescriptive analytics. @ Master techniques for
preprocessing data, including cleaning and munging, to prepare it for analysis. @ Learn how to
create various charts and plots including bar charts, histograms, and scatter plots for effective data
visualization. @ Explore Java-based libraries such as WEKA and Deeplearning4j for implementing
machine learning algorithms. @ Develop expertise in statistical techniques including hypothesis
testing, regression (linear and polynomial), and probability distributions. @ Acquire practical skills in
SQL querying and JDBC for relational databases. @ Explore applications in business intelligence and
deep learning, including image recognition and natural language processing. WHO IS THIS BOOK
FOR? This book is ideal for IT professionals, software developers, and data scientists interested in
using Java for data analytics. It is also suitable for students and researchers seeking practical
insights into Java-based data analysis. Readers should have a basic understanding of Java
programming and fundamental concepts in data analysis. TABLE OF CONTENTS 1. Data Analytics
Using Java 2. Datasets 3. Data Visualization 4. Java Machine Learning Libraries 5. Statistical
Analysis 6. Relational Databases 7. Regression Analysis 8. Classification Analysis 9. Sentiment
Analysis 10. Cluster Analysis 11. Working with NoSQL Databases 12. Recommender Systems 13.
Applications of Data Analysis 14. Big Data Analysis with Java 15. Deep Learning with Java Index

cold start problem recommender systems: Proceedings of the International Conference
on Systems, Control and Automation ]. S. Lather, Arunesh Kumar Singh, Gangireddy
Sushnigdha, 2025-05-02 The book presents select proceedings of the First International Conference
on Systems, Control, and Automation (ICSCA 2023) held at the National Institute of Technology,
Kurukshetra. It covers topics such as systems, control and automation, sensors, robotics and



automation, signals analysis, conditioning and monitoring, circuits and systems, computational
intelligence and automation, etc. The book will be useful for researchers and professionals
interested in the broad fields of automation.

cold start problem recommender systems: Handbook of Research on Advancements of
Swarm Intelligence Algorithms for Solving Real-World Problems Cheng, Shi, Shi, Yuhui, 2020-04-24
The use of optimization algorithms has seen an emergence in various professional fields due to its
ability to process data and information in an efficient and productive manner. Combining
computational intelligence with these algorithms has created a trending subject of research on how
much more beneficial intelligent-inspired algorithms can be within companies and organizations. As
modern theories and applications are continually being developed in this area, professionals are in
need of current research on how intelligent algorithms are advancing in the real world.
TheHandbook of Research on Advancements of Swarm Intelligence Algorithms for Solving
Real-World Problems is a pivotal reference source that provides vital research on the development of
swarm intelligence algorithms and their implementation into current issues. While highlighting
topics such as multi-agent systems, bio-inspired computing, and evolutionary programming, this
publication explores various concepts and theories of swarm intelligence and outlines future
directions of development. This book is ideally designed for IT specialists, researchers,
academicians, engineers, developers, practitioners, and students seeking current research on the
real-world applications of intelligent algorithms.

cold start problem recommender systems: Artificial Intelligence and Machine Learning
Khalid S. Soliman, 2025-01-30 The two-volume proceedings set CCIS 2299 and 2300, constitutes the
refereed proceedings of the 43rd IBIMA Conference on Artificial intelligence and Machine Learning,
IBIMA-AI 2024, held in Madrid, Spain, in June 26-27, 2024. The 44 full papers and 18 short papers
included in this book were carefully reviewed and selected from 119 submissions. They were
organized in topical sections as follows: Part I:Artificial Intelligence and Machine Learning;
Information Systems and Communications Technologies. Part II: Artificial Intelligence and Machine
Learning ; Software Engineering; Computer Security and Privacy.

cold start problem recommender systems: Multimodal and Tensor Data Analytics for
Industrial Systems Improvement Nathan Gaw, Panos M. Pardalos, Mostafa Reisi Gahrooei,
2024-05-16 This volume covers the latest methodologies for using multimodal data fusion and
analytics across several applications. The curated content presents recent developments and
challenges in multimodal data analytics and shines a light on a pathway toward new research
developments. Chapters are composed by eminent researchers and practitioners who present their
research results and ideas based on their expertise. As data collection instruments have improved in
quality and quantity for many applications, there has been an unprecedented increase in the
availability of data from multiple sources, known as modalities. Modalities express a large degree of
heterogeneity in their form, scale, resolution, and accuracy. Determining how to optimally combine
the data for prediction and characterization is becoming increasingly important. Several research
studies have investigated integrating multimodality data and discussed the challenges and
limitations of multimodal data fusion. This volume provides a topical overview of various methods in
multimodal data fusion for industrial engineering and operations research applications, such as
manufacturing and healthcare. Advancements in sensing technologies and the shift toward the
Internet of Things (IoT) has transformed and will continue to transform data analytics by producing
new requirements and more complex forms of data. The abundance of data creates an
unprecedented opportunity to design more efficient systems and make near-optimal operational
decisions. On the other hand, the structural complexity and heterogeneity of the generated data
pose a significant challenge to extracting useful features and patterns for making use of the data and
facilitating decision-making. Therefore, continual research is needed to develop new statistical and
analytical methodologies that overcome these data challenges and turn them into opportunities.

cold start problem recommender systems: Hypothesis-Based Collaborative Filtering
Amancio Bouza, 2012-04-16 Recommender systems have emerged to help individuals with finding




interesting products. As a result, the consumer welfare enhances due to the increased product
variety. In other words, recommender systems are essential for increasing consumers welfare, which
ultimately leads to an increase of economic and social welfare.Typically, recommender systems use
the collective wisdom of individuals for exposing individuals to products which best fits their
preferences. More precisely, the most like-minded individuals are considered by the recommender
system to provide individuals recommendations. This is commonly referred to as collaborative
filtering.In this dissertation, we present hypothesis-based collaborative filtering (HCF) to expose
individuals to products which best fits their preferences. HCF retrieves like-minded individuals
based on the similarity of their hypothesized preferences by means of machine learning algorithms
hypothesizing individuals' preferences.

cold start problem recommender systems: Automated Machine Learning and Meta-Learning
for Multimedia Wenwu Zhu, Xin Wang, 2022-01-01 This book disseminates and promotes the recent
research progress and frontier development on AutoML and meta-learning as well as their
applications on computer vision, natural language processing, multimedia and data mining related
fields. These are exciting and fast-growing research directions in the general field of machine
learning. The authors advocate novel, high-quality research findings, and innovative solutions to the
challenging problems in AutoML and meta-learning. This topic is at the core of the scope of artificial
intelligence, and is attractive to audience from both academia and industry. This book is highly
accessible to the whole machine learning community, including: researchers, students and
practitioners who are interested in AutoML, meta-learning, and their applications in multimedia,
computer vision, natural language processing and data mining related tasks. The book is
self-contained and designed for introductory and intermediate audiences. No special prerequisite
knowledge is required to read this book.

cold start problem recommender systems: Blockchain Technology in the Automotive
Industry Ghulam Yasin, Amit Kumar Tyagi, Tuan Anh Nguyen, 2024-10-30 Nowadays, the latest
technologies can be found not only in healthcare and space application but also in hybrid supercars.
Supercars and hypercars require high-performance materials with high strength, high stiffness, and
light weight. For higher performance, car engines now become stronger but smaller and with lower
fuel consumption (with cleaner exhaust). Currently, the automotive industry involves batch
production, but in the near future, personalized and individualized automobiles with low and limited
quantities can be fabricated in smart factories, which integrate all companies working in the supply
chain, from manufacturing to marketing and services. In this regard, future automobiles in smart
cities become more personalized (single user, limited version, personal spare parts), safer, and
smarter. Blockchain technology is the key to these future perspectives toward intelligent
automobiles without any risk of safety, accident, security, theft, or traffic jam. In the current
industry, blockchain technology can explore the interconnection of blockchain with other innovative
technologies and trends, such as the Internet of Things (IoT) and artificial intelligence (AI), and
analyzes the potential to transform business processes and whole industries if these innovations are
applied jointly. In the case of the manufacturing sector, manufacturing can provide a high return on
investment. It was reported that $1 of investment in manufacturing can create ~$2.5 of economic
activity. In addition, smart products should be fabricated from smart materials via the intelligent
manufacturing system framework. In smart production, if the products and machines are integrated,
embedded, or otherwise equipped with smart sensors and devices, the system can immediately
collect the current operating parameters and predict the product quality and then communicate the
optimal parameters to machines in the production line. For smart city applications, the global smart
cities market size is expected to grow from USD 410.8 billion in 2020 to USD 820.7 billion by 2025
at a compound annual growth rate (CAGR) of 14.8%. For smart city applications, blockchain
technology can build on decentralization, immutability, and consensus characteristics. Additionally,
intelligent wireless sensor networks can provide big information to monitor and manage the city’s
regular operations and services, including traffic and transportation systems, street lighting
systems, power plants, water supply networks, waste management, libraries, hospitals, schools,



universities, etc. A blockchain-based distributed framework can be used for automobiles in the smart
city. This framework can include a novel miner node selection algorithm for the blockchain-based
distributed network architecture. This book explores how blockchain technology can be used in the
automotive industry from smart manufacturing to the smart city.

cold start problem recommender systems: Recommender Systems Charu C. Aggarwal,
2016-03-28 This book comprehensively covers the topic of recommender systems, which provide
personalized recommendations of products or services to users based on their previous searches or
purchases. Recommender system methods have been adapted to diverse applications including
query log mining, social networking, news recommendations, and computational advertising. This
book synthesizes both fundamental and advanced topics of a research area that has now reached
maturity. The chapters of this book are organized into three categories: Algorithms and evaluation:
These chapters discuss the fundamental algorithms in recommender systems, including collaborative
filtering methods, content-based methods, knowledge-based methods, ensemble-based methods, and
evaluation. Recommendations in specific domains and contexts: the context of a recommendation
can be viewed as important side information that affects the recommendation goals. Different types
of context such as temporal data, spatial data, social data, tagging data, and trustworthiness are
explored. Advanced topics and applications: Various robustness aspects of recommender systems,
such as shilling systems, attack models, and their defenses are discussed. In addition, recent topics,
such as learning to rank, multi-armed bandits, group systems, multi-criteria systems, and active
learning systems, are introduced together with applications. Although this book primarily serves as a
textbook, it will also appeal to industrial practitioners and researchers due to its focus on
applications and references. Numerous examples and exercises have been provided, and a solution
manual is available for instructors.

cold start problem recommender systems: Proceedings of Sixth International
Conference on Computer and Communication Technologies K. Reddy Madhavi, Nagaraj
Ramrao, Kishore Kumar, K. Srujan Raju, Mathini Sellathurai, 2025-07-25 This book is a compilation
of high-quality scientific papers presented at the 6th International Conference on Computer &
Communication Technologies (IC3T 2024). The book covers cutting-edge technologies and
applications of soft computing, artificial intelligence, and communication. In addition, a variety of
further topics are discussed, which include data mining, machine intelligence, fuzzy computing,
sensor networks, signal and image processing, human-computer interaction, and web intelligence.
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