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Research on Semantic Representation of Interdisciplinary

Path from the Perspective of Scientific Problems
XIAO Yue, SUO Chuanjun

(School of Information Resource Management, Renmin University of China)

Abstract: Scientific problems serve as the starting point of scientific research, and their resolution
constitutes a fundamental driver of research progress. The process of interdisciplinary research is es-
sentially a process in which scholars from diverse disciplines address a common problem from multi-
ple perspectives. Depicting the interdisciplinary paths from the perspective of scientific problems can
not only highlight the problem-solving process within each discipline vertically, but also reveal
cross-disciplinary interactions at the level of individual problems horizontally. This approach facili-
tates the mining, measurement, and evaluation of the semantic level and fine-grained interdiscipli-
nary paths. This study is structured around four main components. First, it analyzes the progression
of scientific problems from emergence to resolution, thereby uncovering process-based interdiscipli-
nary paths. Second, leveraging academic literature, it demonstrates the theoretical basis for the se-
mantic representation of interdisciplinary paths and explores the dual representational capacity of
these paths. Additionally, a mapping relationship between knowledge units and disciplines is estab-
lished to facilitate interdisciplinary mining at the level of knowledge units and to articulate relation-
ships among disciplines. Third, a semantic representation framework for interdisciplinary paths is
developed using semantic triples, which explicitly define the meanings and representations of enti-
ties, attributes, and relations within the triple structure, thereby enabling structured characteriza-
tion of such paths. Finally, using the field of “smart senior care” as a case study, this paper vali-
dates the feasibility and scientific rigor of the proposed interdisciplinary paths and their representa-
tion framework from a problem-oriented perspective, demonstrating its utility in capturing both
problem resolution and disciplinary integration.
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