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Preface 
 As science, technology, and sustainability continue to evolve, the need for 

groundbreaking solutions to global challenges has never been more pressing. The 

fusion of diverse fields—ranging from advanced engineering techniques to 

environmental conservation—has sparked innovative research with practical 

implications. 

 This book, Advanced Paradigms in Transdisciplinary Research, showcases a 

wide array of studies that emphasize the vital connections between sustainability, 

technological progress, and scientific exploration. The chapters present a rich tapestry 

of ideas, covering everything from solving complex mathematical equations to 

understanding the societal shifts brought about by urbanization. Key areas of focus 

include advancements in renewable energy, earthquake-resistant architecture, and 

the integration of additive manufacturing with Industry 4.0. Research on green 

manufacturing, lithium-ion battery impacts on soil, and industrial waste repurposing 

highlights efforts to reduce environmental harm while enhancing material 

performance. 

 Interdisciplinary exploration is at the core of this volume, addressing topics 

such as 3D lighting in animation, bioactive glass in medicine, and theoretical 

developments in topology and wave mechanics. This diversity underscores the broad 

applicability of scientific discovery across multiple domains. A strong emphasis on 

sustainability runs throughout the book, featuring discussions on energy-efficient 

technologies, AI-powered eco-friendly building designs, and visible light 

communication systems. By tackling urgent global issues like climate change, 

resource scarcity, and urban expansion, this collection contributes to the ongoing 

pursuit of a more sustainable future. The research compiled here reflects the 

dedication of scholars and professionals from diverse fields, all united by a shared 

commitment to advancing knowledge for the benefit of both society and the 

environment. We hope this book serves as an invaluable resource for academics, 

researchers, and industry leaders seeking to drive innovation and sustainability 

forward. We sincerely thank all contributors for their insights and efforts. Their 

dedication to progress and sustainability has enriched this work and will continue to 

inspire future collaborations and discoveries. Advanced Paradigms in 

Transdisciplinary Research is more than a compilation of ideas—it is an invitation to 

take part in the global movement toward a greener, more sustainable world. 

 

Dr. Ranjan Kumar 

Dr. Ashes Banerjee 
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