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Abstract:

With the increasing focus on sustainability in various industries, the development of sustainable
furniture has become a global priority. This research examines the role of hyper-automation and
multimodal artificial intelligence (Al) in enhancing the efficiency of furniture design and
production in ways that align with environmental sustainability standards. The study analyzes
how modern technologies can be utilized to reduce resource consumption, improve
manufacturing processes, and create more sustainable designs. Additionally, it discusses the
role of multimodal Al in integrating textual, visual, and auditory data to provide innovative
design solutions that support furniture sustainability. The research aims to present a
comprehensive framework for applying these technologies to the sustainable furniture industry.
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The research also focuses on exploring the role of multimodal artificial intelligence (AI), which
combines the analysis of images, text, audio, and sensor data, in developing sustainable
furniture designs that take into account environmental, functional, and aesthetic criteria. It
demonstrates how these technologies can analyze consumer behavior and preferences, generate
innovative designs based on textual or visual commands, and simulate the life cycle of products
and analyze their environmental impact before manufacturing. The research also addresses
practical applications of generative design tools and smart platforms that enable users to
customize their products, as well as linking design to fully automated production processes,
reducing material and time waste.
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