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Exploration of multi-level human-machine integration theory
between elderly users and intelligent systems

HUANG Hanjing', RAU Pei-Luen Patrick?
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Abstract: The development of smart aging is an important measure to meet the challenge of rapid
population aging, which can both ease the pressure of social aging and meet the increasingly diversified
needs of the elderly. However, the current applications of smart aging systems face a series of problems such
as low acceptance of the elderly, low interaction effectiveness, low trust, and unclear responsibility
allocations. Therefore, this study aims to construct a theoretical framework of human-machine integration
between elderly users and intelligent systems from user needs, interaction behaviors, human-machine trust,
and human-machine responsibility at multiple levels, and to deeply investigate the influence mechanisms of
user characteristics, system attributes, and situational factors on human-machine integration. At the level of
user demands and interaction behavior, this study constructs user persona, demand models, and interaction
behavior models, optimizes the attributes of intelligent systems, and enhances the acceptance and interaction
effectiveness of elderly users; At the level of human-machine trust, this study investigates the development
law of human-machine dynamic trust between elderly users and intelligent systems, analyzes the
comprehensive influence mechanism of various factors on dynamic trust, and promotes the sustainable use
behavior and stable human-machine relationships. At the level of human-machine responsibility, in the face
of the potential positive and negative consequences of applying intelligent systems, this study analyzes the
impact mechanisms of various factors on the attribution of human-machine responsibility, and promotes
better human-machine collaboration. Conducting this research will facilitate the development of
human-machine integration theory and provide theoretical bases and practical contributions for the
aging-friendly design and upgrading of intelligent systems.

Keywords: human-machine integration, user need, interaction behavior, human-machine trust,

human-machine responsibility



