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Abstract

This study focuses on the structural bottlenecks of traditional home renovation e-commerce, includ-
ing low design efficiency, imprecise personalized matching, and the disconnection between virtual dis-
play and offline fulfillment. Grounded in smart e-commerce and human-machine collaboration theo-
ries, this paper systematically investigates the model innovation, practical challenges, and govern-
ance mechanisms of large language models (LLMs) in home renovation e-commerce. The research an-
alyzes the mechanisms of LLMs in demand identification, visual generation, immersive interaction,
and supply chain integration across four dimensions of innovation: user participation, design genera-
tion, value chain reconstruction, and platform ecosystem collaboration. The findings suggest that LLMs
can significantly reduce design generation costs and user decision-making costs, facilitating the trans-
formation of home renovation e-commerce from a traditional transaction-matching platform to a mul-
tilateral ecological co-creation platform. However, practical applications also face challenges, includ-
ing physical safety constraints, mismatches between virtual visuals and real supply chains, and gaps
between creative design and construction delivery. To address these challenges, a governance mech-
anism centered on machine pre-constraints, manual post-verification, and closed-loop data feedback
is proposed, aiming to achieve a balanced synergy between technological efficiency and physical ful-
fillment. This study contributes to the theoretical understanding of LLMs in asset-heavy, fulfillment-
intensive vertical e-commerce scenarios and provides practical references for the intelligent upgrad-
ing of the home renovation industry and the optimization of platform governance.
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Figure 1. Theoretical framework of LLMs empowering housing decoration e-commerce
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Figure 2. Multilateral ecology and value flow of the intelligent home decoration e-commerce platform
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