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Fig. 7 Building change detection results used color model conversion only and both color model conversion and coherence change based
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Fig. 8 Building change detection results in Regions 1 to 3 (The optical image before the change of each region is October 21, 2022

image of the Google Earth. Both the optical image after the change and the change detection result basemap are November 15, 2023
image of the Google Earth)
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Fig. 10 Local optical images and change detection results in the study area (The basemap used is October 21, 2022 image of the
Google Earth)
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Urban building change detection on the basis of multitemporal LT-1:
A case study of Hengqin Town, Zhuhai City
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Abstract: Urban building change detection is an important part of land use, resource management, and urban planning. It plays an

extremely important role in urban development, housing security and post-disaster reconstruction in earthquake areas. Optical image and

SAR image are two commonly used data sources in urban building change detection. Optical images have the advantages of high resolution,

high timeliness and convenient visual interpretation in change detection. However, optical images are difficult to use because of the
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influence of cloud, fog, and rain weather in southern China. SAR satellite is a side-looking imaging, and its imaging signal contains
rich surface texture information, which is convenient for change detection and analysis. In SAR images, the change of ground objects
can cause the change of amplitude information and coherence characteristics of SAR images, and buildings have certain imaging
characteristics. China’s self-developed LT-1A/1B satellite has the advantages of high resolution, short return period, multipolarization,
and all-day, all-weather operation. It can be used as an important supplement to optical images and has strong application potential in
change detection. At present, the mining and utilization of SAR image timing information is not enough, and there are still some
problems in the fusion of amplitude feature and coherence information. Therefore, it is of great significance to integrate the amplitude
and coherence characteristics of multi-temporal SAR images to realize the change detection of urban buildings for the development of
urban planning statistics. On the basis of LT-1 data, this study proposes an urban building change detection algorithm that combines
multitemporal SAR amplitude and coherence information. The algorithm uses building recognition, color model conversion, and
coherence change constraints to correlate multitemporal image pixel value changes to building changes, thereby obtaining urban building
change areas and locating building change periods. Through the conversion of color model, the change characteristics of changing buildings
in H component are distinguished, and the color gamut segmentation is classified and discussed to further determine the correspondence
between building changes and H component sequences. The algorithm also analyzes the comparative changes of coherence before and after
building changes, and obtains the corresponding relationship between building changes and coherence changes. With the amplitude and
coherence information, the algorithm can locate the time period of change accurately and the misjudgment area is better eliminated. The
local area of Hengqin Town, Zhuhai City, is employed as an example to conduct an experiment, and the results of building change detection
in the study area are obtained using five scenes of LT-1 ascending images from June 23, 2023, to November 14, 2023. In addition, combined
with the development of Hengqin, the results of building change detection in the northeast and central parts of Hengqin Town are verified
against the construction periods of buildings. The findings show that the changes in 19 buildings in eight typical areas are consistent with the
construction period of buildings, verifying the reliability of the algorithm. This work reveals the application ability and value of LT-1 data in
urban building change detection. These data have a wide application prospect in urban planning and illegal construction investigation.

Key words: SAR, building change detection, amplitude, color model conversion, coherence

Supported by National Natural Science Foundation of China (No. 42174039)



