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Abstract

As a testament to local culture and ecological wisdom, traditional residential architecture embodies
unique social and historical values. This paper focuses on the application of high-resolution remote
sensing imagery technology in the automatic extraction and analysis of traditional dwellings, aim-
ing to foster their preservation and legacy. Recognizing the disparities in morphology and features
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of traditional houses under varying resolution images, this study specifically explores the potential
of high-resolution remote sensing data. Through an in-depth analysis of the spectral and geometric
characteristics of traditional dwellings, we devised and implemented an effective building segmen-
tation algorithm, successfully achieving precise extraction of targeted structures. Following this, un-
supervised classification techniques were employed to process the segmented images, resulting in
a classification accuracy of 82%, significantly enhancing the recognition rate of architectural tex-
tural information. The texture data thus obtained were analyzed through vectorization on the ArcGIS
platform, revealing spatial distribution patterns and evolutionary trends of traditional residences.
Based on these findings, we not only substantiated the effectiveness of our methodology but also put
forward concrete strategies for the conservation and sustainable development of traditional dwell-
ings. This research introduces a new technological perspective to the field of cultural heritage pro-
tection, demonstrating the vast potential of high-resolution remote sensing imagery in the study of
traditional residential architecture.
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Figure 1. Satellite image of Shanggantang Village
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Figure 2. Cropped roof image
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Figure 3. Roof polygons after threshold segmentation.
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Figure 4. Roof integrity level map
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Figure 5. Roof map after vectorization
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