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Research on Intergenerational Collaborative Design Strategy of Smart Home Products Based
on Digital Back—feeding
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Panzhihua University, School of Arts, China Sichuan Panzhihua 617000

Abstract: Digital reciprocation, as an important form of intergenerational interaction within families, has not yet
received adequate theoretical attention or practical strategic implementation in the age-friendly design of smart
home systems. Addressing the limitation of existing age-friendly design approaches—which are often individual
compensation-oriented—this paper introduces a design perspective centered on intergenerational collaboration, aiming
to integrate family-based reciprocation resources into the framework for constructing product mechanisms. The paper
first reviews relevant research on age-friendly design and digital reciprocation, arguing that age-friendly smart home
design should shift from a "isolated user-adapting-to-technology" approach to a "intergenerational collaborative
embedded system" approach. Building on this foundation, the paper constructs an analytical framework depicting a
tripartite interaction in which elderly users serve as the decision-makers, their children act as digital supporters, and the
product system functions as an adaptive mediator. Subsequently, the paper proposes three design strategies—layered
functional permissions, reciprocation-triggering mechanisms, and emotional feedback—and discusses their applicable
implementation pathways across four typical smart home scenarios. The study contends that the core of intergenerational
collaborative design lies not in having children perform the operations on behalf of the elderly, but in leveraging product
mechanisms to sustain the elderly's life autonomy and sense of family participation; this approach offers an alternative
design paradigm worthy of exploration for the age-friendly adaptation of smart home systems.
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