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Emotion-Driven Renewal Optimization and Design Toolkit Development for
Living Streets
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Abstract Enhancing urban spaces from a human-centered perspective is a critical focus within urban renewal initiatives, with growing

scrutiny on the negative impacts that poorly designed urban environments exert on citizens' mental health. As one of the
most ubiquitous public spaces, living streets are increasingly studied through the lens of emotion-driven optimization.
However, current research on living street renewal predominantly emphasizes functional improvements, lacking quantitative
exploration of emotional dimensions. This study proposes a "Design-Demand-Emotion" Tripartite Model to elucidate
the impact mechanisms of street design features on citizens' emotional states, utilizing correlation analysis and Structural
Equation Modeling (SEM). Critical street design elements influencing both the promotion of positive emotions and the
alleviation of negative emotions are quantitatively identified, and their specific impact pathways are established. An emotion-
oriented spatial design toolkit and corresponding renewal paradigms are constructed, tailored for diverse types of living
streets (service-oriented, recreational, and transit-oriented). The research contributes a comprehensive emotion-oriented
theoretical framework for street design and advances the "Demand Fulfillment Mediation Effect" explanatory model. These
contributions facilitate a paradigm shift in street renewal practices—from prioritizing physical spatial optimization towards

enhancing residents' emotional experiences—providing innovative methods and practical tools for refined urban regeneration.
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Fig.1 The emotion formation path based on the dual-
factor model of mental health
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Fig.2 The theoretical framework of “design-demand-emotion" tripartite model
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Tab.2 The street elements research system based on emotional impact
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Tab.3 Betweenness and closeness of streets in YP-wjc-2 community living circle
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Tab.4 Spearman correlation coefficients of street
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Tab.6 Spearman correlation coefficients of street
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Tab.9 Significance of the effect of latent variables
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Tab.10 Spearman correlation coefficient of relevant street elements and demand satisfaction
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Tab.11 Spearman correlation coefficients of design elements and emotional impact of three types of streets
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Tab.14 Emotion-oriented spatial design toolkit
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