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Abstract

With the increasing number of participants in sports, the incidence of sports injuries has been rising year
by year. How to effectively carry out rehabilitation treatment has become an urgent issue. Traditional reha-
bilitation methods often rely on experience, lacking systematic and scientific basis, leading to unsatisfactory
rehabilitation outcomes. This study aims to address the information integration and decision support issues in
the field of sports injury rehabilitation. By constructing a sports injury knowledge graph and applying a hy-
perbolic geometry embedding model, an intelligent rehabilitation assistance system based on the knowledge
graph is proposed. The goal is to enhance the scientific and personalized level of rehabilitation treatment,
with the aim of providing more precise and efficient rehabilitation plans for sports injury patients.

(1) The study conducted a comprehensive review of literature on sports injuries to construct a sports
injury ontology, defining injury types, causes, symptoms, and corresponding rehabilitation measures. This
process not only establishes a theoretical foundation for building the knowledge graph but also lays a solid
groundwork for subsequent data processing and model design. Through systematic organization of knowl-
edge on sports injuries, the study effectively identifies and represents the complex relationships between
injuries and rehabilitation treatments.

(2) The study innovatively proposes an embedding algorithm based on hyperbolic geometry to optimize
the limitations of existing knowledge graph embedding methods in high-dimensional data processing. Hy-
perbolic geometric embedding model can effectively capture the potential correlation between sports injuries
and rehabilitation measures in low-dimensional space, and then realize link prediction. The core advantage
of this model is its ability to process complex non-Euclidean data structures and adapt to diverse and dynamic
characteristics in the field of sports injuries. The superiority of this model in the task of link prediction is
verified by a variety of comparative experiments. Experimental results show that the MRR index of low-
dimensional embedding in the proposed model on the self-built dataset is 0.503, Hits@]1 is 0.459, Hits@3 is
0.520, and Hits@10 is 0.591, which is the best compared with several baseline models.

(3) The study designs and implements a sports injury rehabilitation support system that integrates the
knowledge graph and hyperbolic embedding model. This system enables data management, reasoning, and
decision support for sports injury rehabilitation. The system’s design prioritizes user needs to ensure practical
applicability. Through this system, rehabilitation therapists can quickly access targeted rehabilitation recom-
mendations, helping patients develop personalized rehabilitation plans, improving rehabilitation efficiency,
shortening recovery times, and reducing the risk of secondary injuries.

The innovation of this study lies in the integration of hyperbolic geometry embedding techniques with

II



knowledge graphs, opening new research avenues in the field of sports rehabilitation. By combining system-
atic knowledge management with intelligent decision support, the study enhances the scientific and effective
aspects of sports injury rehabilitation while providing new perspectives and methodologies for future research.
Future work may focus on further optimizing the model, expanding the application scope of the knowledge
graph, and integrating advanced technologies such as deep learning to drive the development of intelligent

healthcare.

Key words: Knowledge graph; Hyperbolic geometry; Poincare ball; Link prediction
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