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Abstract

A new round of technological revolution and industrial transformation is driving machines to evolve
from mere tools of labor into collaborative participants with sensing, computing, and feedback ca-
pabilities, thereby presenting new interpretive challenges for traditional theories of the division of
labor. From the perspective of human-machine collaboration, this paper traces the evolution of the
human-machine relationship from mechanical substitution and information exchange to intelligent
collaboration. Based on this analysis, it introduces the concept of collaborative division of labor be-
tween humans and machines and, drawing on the structural requirements of cognitive interaction
for cognitive division of labor, argues the key rationale for brain-computer interfaces (BCIs) becom-
ing a strategic emerging industry. Furthermore, by incorporating spatial production theory, the pa-
per constructs an analytical framework for the relational space of innovation actors and examines
how the evolution of BCI technology reshapes the relationships among research, clinical, manufac-
turing, platform, and application actors. The study indicates that the evolution of brain-computer in-
terfaces from invasive to non-invasive, non-contact, and multimodal technologies is gradually shift-
ing the relationships among innovation actors from a research and clinical center-oriented model
to a cross-industry network-oriented model. This provides new possibilities for China to achieve asym-
metricleapfrog development by leveraging its strengths in intelligent sensing, integrated circuits,
artificial intelligence, advanced manufacturing, and application scenarios. By comparing the capabil-
ity structures of Wuxi with those of cities such as Beijing, Shanghai, and Shenzhen, this paper proposes
that Wuxi should take non-invasive brain-computer interfaces as its technological foundation and
non-contact interfaces as its frontier direction. Leveraging its strengths in the Internet of Things,
intelligent sensing, integrated circuits, and systems integration, Wuxi should strengthen cross-re-
gional scientific research and clinical collaboration as well as local scenario validation to forge a dif-
ferentiated industrial development path.
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