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Construction of a Robot "Self" Model Based on Elevated-Dimensional Cognition and Curvature
Convergence Curiosity
Yafei Liu
Oba International Trade Beijing Co., Ltd

[Abstract] This paper proposes and elaborates on a cognitive architecture capable of endowing robots with an
intrinsic reference point—"1." The core of this architecture lies in a continuous dimensionality increase from
raw data to "fitness" and then to "confidence," enabling robots to assess the reliability of their state and
decision—making. When facing a known world, the system achieves efficient decision—making by aligning new
experiences with established decision patterns; when encountering an unknown world, it initiates an exploration
mechanism based on inverse modeling and combinatorial innovation when traditional convergence fails to align.
This exploration process is driven by a novel "curvature convergence curiosity mechanism based on
confidence," which quantifies the uncertainty of cognitive boundaries and directs exploration resources toward
directions most likely to enhance model generalization capabilities. The paper details the mathematical
framework of this model, outlines its core algorithmic flow, and demonstrates its potential through conceptual
experiments, offering a new theoretical pathway for constructing general artificial intelligence with sustained
autonomous evolutionary capabilities.
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