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Abstract: With the advent of the digital-intelligent era, the human-machine relation-
ship is undergoing structural reorganization, giving rise to a new paradigm of human-
space relationship. This transformation is reshaping both technological and social spa-
tial frameworks,and is particularly prominent in the development and evolution of in-
dustrial space. From a techno-industrial perspective, this study systematically reviews
the evolutionary trajectory of human-machine relations. It argues that when machines
acquires spatial agency, their geographical distribution will exhibit scenario-specific
patterns, thereby necessitating adjustments to urban industrial spatial order. Contempo-
rary research frontiers primarily focus on the spatial implications of machine substitu-
tion regarding employment displacement and regional pattern evolution, the transfor-
mation of industry-city relationships, and the intelligence of industrial space. How-
ever, a critical gap remains in the systematic thinking about emerging spatial para-
digms. In response to technological trends and practical needs, this research proposes
establishing a collaborative spatial analysis framework integrating the dimensions of
"human—machine—space—industry," and identifies three priority research directions:
Investigating human-machine spatial reallocation under conditions of machine subjec-
tivity reconstruction; Analyzing industry-city spatial rebalancing amid demographic de-
cline in manufacturing spaces; Examining the correlation and collaboration between

physical production space and virtual production space.
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Fig.1 The overall historical process of machine substitution
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Fig.2 Assumption of human—machine space allocation and evolutionary trend of urban land composition
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Fig.4 Summary of the existing research framework on machine substitution in industry space
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Fig.5 Spatial logic transformation from "human—land—industry" to "human—machine—land—industry"
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