1. Record Nr.

Autore
Titolo

Pubbl/distr/stampa
ISBN

Edizione
Descrizione fisica
Collana

Altri autori (Persone)
Disciplina
Soggetti

Lingua di pubblicazione
Formato
Livello bibliografico

Nota di contenuto

UNINA9911049105403321
Ahmadian Al
Smart Materials Engineering : Data-Driven Approaches and Multiscale

Modelling / / edited by Ali Ahmadian, Sambhrant Srivastava, Ashok
Kumar Yadav, Vijay Kumar, Pramod Kumar Srivastava

Cham :, : Springer Nature Switzerland : , : Imprint : Springer, , 2026
3-032-09540-9
[1st ed. 2026.]

1 online resource (301 pages)
Physics and Astronomy Series

Ahmadian

620.100285

Materials science - Data processing
Artificial intelligence
Nanotechnology

Materials

Bionics

Sustainability

Computational Materials Science
Artificial Intelligence

Bioinspired Materials

Inglese
Materiale a stampa
Monografia

Machine Learning’s Emergence in Predictive and Prescriptive Materials
Design Modeling -- Recent Advances in Nano-Hybrid Composite
Systems: Toward Smart and Sustainable Functional Materials -- Smart
Material Design: Integrating Data-Driven Optimization and Complexity
Analysis for Next-Generation Materials -- Eco-Innovative Fiber
Composites: Utilization of Industrial and Agricultural Waste for
Sustainable Structures -- Green Revolution in Composites: A Review on
Bio-Based and Agricultural Waste-Derived Composite Materials --
Fuzzy Logic-based Energy-Efficient Trust Evaluation Scheme in Sensor
Assisted Industry 4.0 -- Al-Driven Terrain Segmentation and Material
Interaction Modeling for Extraterrestrial Landings -- Experimental
Trial-and-Error Optimization of Microwave-Assisted Fabrication
Parameters for Hybrid Laminates: Development and Characterization
for Smart Structural Applications -- Recent Research Challenges while



Applying Machine Learning in Materials Science -- Emerging
Challenges and Future Directions in Multiscale Modelling for Integration
of Biology and Materials Design -- Machine Learning in Materials
Science: Current Challenges and Future Outlook.

Sommario/riassunto This book bridges the gap between conventional materials science and
emerging data-driven methodologies, highlighting the integration of
Al, machine learning, and deep learning technologies to enhance the
design, analysis, and optimization of smart materials. It provides a
holistic perspective essential for researchers, engineers, and students
exploring the intersection of materials engineering and Al technologies.
The book examines the connection between recent advancements in
materials science and multiscale machine learning, facilitating
predictive and prescriptive modeling for assessing material behavior
based on composition, structure, and processing. It includes
comprehensive discussions on smart material design, optimization,
complexity analysis, and advanced computational methods for
synthesizing and characterizing materials. Challenges in multiscale
modeling, such as biologically inspired material design and the
influence of nanotechnology on current trends, are thoroughly
explored. Emphasizing the critical role of multiscale machine learning
and nanotechnology in creating sustainable smart materials, the book
also addresses the ethical implications of this research. It discusses
opportunities and challenges in biomaterials, particularly in healthcare
and biomedical applications, and anticipates future trends in machine
learning for sustainable materials design. The book provides insights
into how predictive and prescriptive modeling through machine
learning can accelerate the material discovery process, guiding
researchers toward promising candidates for further exploration.
Serving as a roadmap for researchers and scientists, this book offers
valuable insights into innovative approaches that support the future of
materials science.



