W49% A6 it & HL 2 il Vol. 49 No. 6
2026 4F 6 1 CHINESE JOURNAL OF COMPUTERS Jun. 2026

HEH R ZREFLO DB S &ML ERE

BERE M & # B 7 A

(GBI T L TR B 518061)

 OE e RE AR KRB T SN = B A T M . SR T S R B AR K,
BLIHFER R AL (8], BB AR AR I 5 5 050 2 A T B R T A 2 5 37 S /0 SRR T L M LA SR %
BB RS B . IR AR 20 T 3T 5 S B o AR SCHR R — e R 3R T A AR A0 43 ) s A TR A T vk
BuildingRecon. %5 38 2 8 & HA 18— S0P A0 IR SR (LA 3 T R S Se i 25 i Ak At , S8 T RS %)
G = HE PRI R o TR BOE D T X TRRIE R T 2R o B T 4008 R AR A AR R TR s B
FUBEAS LT [R5 AT 45 (0 AT — B0 AR B 1 b SRR NS O 250 T 4N 7 35 e i L AR 4035, 0 T el 3%
T BB T . SRR EE TR AR SO A TR 5 HE SR S AR A BE LR T T 24 35 %0, FE AR S {5 F
ARG RIRTE T 4923%.

REIA EFA S I SR
HEESES TP391 DOIS  10.11897/SP.J.1016. 2026. 01357
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Abstract As an important category of data assets, large-scale urban building point cloud data has
a wide range of applications. However, urban scene data is massive in scale, requiring substantial
storage space. Model training and feature encoding/decoding for such data demand significant
computational resources; moreover, the scenes lack semantic annotations, making it difficult to
support efficient data interaction. We propose an efficient building instance segmentation and
structured reconstruction method, BuildingRecon. By integrating semantically consistent initial
individualization and reconstruction based on building instances, it achieves a 3D individual model
representation of building point cloud objects. This pipeline effectively reduces the need for
annotation, lowers the cost of application, and improves efficiency. The urban point cloud data is
simplified while maintaining geometric consistency, preserving necessary topological structures,
and removing geometric details contaminated by noisy points, thereby thoroughly enhancing the
interactivity of point cloud data. Experimental results show that the proposed method improves
the accuracy of point cloud building category segmentation annotation by approximately 35% and
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the accuracy of individual instance reconstruction by approximately 23 %.

Keywords architectural point clouds; instance segmentation; structural reconstruction
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Background

This research belongs to the field of 3D vision and computer
graphics, with a particular focus on semantic analysis and
structural modeling of large-scale urban scenes. The data of
urban scenes contains large areas and numerous semantic objects,
and it faces several limitations in terms of data quality, scale
differences, and semantic coupling, which restricts the efficient
application of urban data.

In this paper, we propose BuildingRecon, which combines
scene data semantic analysis and structured reconstruction
techniques to achieve semantic analysis and volumetric modeling
of urban data. By embedding elevation information, the semantic
perception ability of the semantic analysis network for high-
rise buildings is significantly enhanced. Through structured
patch extraction, polyhedron intersection, and volumetric
reconstruction, our method effectively constructs streamlined
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geometric linkages, resulting in high-quality, low-volume, and
clear-boundary structural models. Experimental results show that
the proposed algorithm can effectively improve point cloud
semantic segmentation accuracy, optimize urban data volume,
and obtain more precise building boundaries. This project has
good engineering application value.
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