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Abstract: The establishment of a digital twin system for communication equipment rooms holds substantial signifi-
cance in elevating the management level of communication networks and assets. Central to this endeavor is the low-
cost yet high-quality three-dimensional modeling of the equipment and facilities within the rooms. For this reason, an
intelligent 3D modeling framework for telecommunication equipment rooms was devised, whereby, leveraging multi-
angle photographs captured by ordinary cameras and integrating advanced artificial intelligence (AI) technology, high-
precision, semantically rich three-dimensional models of the equipment and facilities could be generated. This solu-
tion incorporated the structure from motion (SfM) and segmenting objects by locations (SOLO) algorithms, with the

loss function of the SOLO algorithm being optimized. Experimental results demonstrate that this approach markedly
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enhances recognition accuracy, substantially boosts modeling efficiency, and effectively reduces the requisite quantity

and precision threshold of photographs, thereby manifesting robust practicality.

Key words: digital twin, 3D modeling, SfM, SOLO, instance segmentation
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