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Abstract

Historical buildings serve as crucial repositories of human civilization’s evolution. Nevertheless, the
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relentless passage of The Time exposes these invaluable heritages to escalating threats from both nat-
ural weathering and anthropogenic degradation, underscoring the exigent need for preservation ef-
forts to safeguard historical continuity. In recent years, advances in unmanned aerial vehicle (UAV)
technology and three-dimensional laser scanning have facilitated the creation of detailed, realistic
three-dimensional reconstructions of ancient structures, enabling the establishment of comprehen-
sive and holistic digital archives. As a case study, this research investigates the Jukui Pavilion in Ton-
ghai County, employing an innovative, integrated methodology that combines UAV-based oblique
photogrammetry, close-range photogrammetry, and terrestrial photogrammetry to generate a high-
fidelity three-dimensional model of Jukui Pavilion. This paper details the technical workflow and asso-
ciated challenges, and presents the resulting three-dimensional models along with a rigorous accuracy
assessment.
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Figure 1. Technical process of 3D reconstruction of ancient buildings
from multiple data sources
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Figure 2. Close-range photography facade flight path
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Figure 3. Schematic diagram of ground fixed-point photography
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Figure 4. Realistic 3D model: (a) A close-up view of Jukui Pavilion; (b) Chiwei decoration; (c) Treasure top of Jukui
Pavilion
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Figure 5. Model accuracy point position error
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