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Abstract: Building height information extraction is one of the hot issues in urban spatial information acqui-
sition by high-resolution satellite remote sensing. An object-oriented building height retrieval method based
on the rules of the information is proposed in this work in order to extract building height information accu-
rately. Firstly, the building shadow extraction algorithm based on rule information was established according

to the building shadow geometry, texture and spectral characteristics, and building shadow information was
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extracted. Then the length of the shadow was calculated by computing the average value of pixels, and the
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building height was inverted by using the spatial model of satellite, the sun, the building and its shadow.

ol

Two building height retrieval experiments was carried out based on GF-2 satellite remote sensing data of
the two experimental area of Yangzhou (Jiajia garden and Shanwan community). Through the actual height

measurement of 105 buildings, the retrieval results are verified and the overall accuracy is 96.5%. It shows
that the method has high precision in the aspect of city building height information extraction.

GF-2 satellite; rule-based information; shadow length; building height
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Fig.1 Flow chart of building height extraction technology
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Fig.2 Pre-processed remote sensing image from GF-2. (a) Jiajia garden;(b) Yangzhou city;(c) Shanwan community
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Fig.3 Shadow extraction based on rule information
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Fig.4 Extracted binarization map (a) and vector superposition map (b) of building shadow in Jiajia garden
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Fig.5 Extracted binarization map (a) and vector superposition map (b) of building shadow in Shanwan community
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Fig.6 Flowchart of shadow length calculation
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Fig.7 Three-dimensional geometry of satellite, sun, building and shadow
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Fig.8 Comparison of retrieved building height with measured height
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Table 1 Precision and error statistics of building height extraction

Project Research area buildings | Error absolute value/m Number of buildings
Sample number 105 <0.5 39
Average error/m 0.82 [0.5,1) 33
Minimum error/m 0.01 [1, 2) 30
Maximum error/m 7.87 >2 3
Average relative error/% 2.35
Overall accuracy/% 96.5
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