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Abstract The traditional building extraction methods for classification and identification are susceptible to interference
from the complex environment and can lead to false detection. As a result, the building contour is irregular and
inconsistent with the actual shape. To solve this problem, a building contour optimization method based on the main
direction is proposed. Firstly, according to the image and building features, the initial extraction results of a building are
pretreated to remove non-building patterns and scattered line segments. Then, the main direction of the building is
determined by considering its positive circumscribed rectangle, and it is used to reconstruct the building contour for the
preliminary regularization result. Finally, the boundary characteristic strength is calculated with the initial result to further
reduce the deviation after regularization, and achieve depth optimization of building contours. In addition, by comparing
with other methods, the relevant parameters are discussed and analyzed. The result indicates that compared with other
methods, this method can effectively improve the integrity and regularity of the initial result, and it can finely optimize the
buildings with different sizes and complexity to obtain higher optimization accuracy. The proposed method can be used as a
reference method for optimization after building extraction.
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Fig. 1 Flow chart of building contour optimization
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Fig. 2 Comparison of results before and after pretreatment. (a)(d) Original remote sensing images; (b)(e) results of initial contour

extraction; (c)(f) results after pretreatment
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Fig. 3 Flow chart of contour reconstruction regularization method
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Schematic diagram of regularization algorithm. (a) Building contour; (b) adjusting angles of lines; (¢) simplifying polylines and

jointing segments; (d) reconstructed contour
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Table 1 Contour regularization reconstruction algorithm

input: an array P ={ po, p1, ==+, p. }, which is group of building

boundary points after preprocessing

output: a reconstructed building boundary

fori€ [0, n] do
if 0°<< 9 <C45° or 135°<C << 180° then
Add (e;)
else
Add (v,)
end if
end for
F is equal to simplifying this array (F)
for Ainlen (F) do
if F), 1s vertical to ', ,
Insert (Po)
else
if Cis true
Merge L
else
Add (my,.)
end if
end if
end for

return F
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Fig. 6 Schematic diagram of depth optimization
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Fig. 7 Comparison of pretreatment result, regularization result and depth optimization result. (a) Original image; (b) reference data;

(¢) initial extraction result; (d) final optimization result; (e) contour after pretreatment; (f) regularized contour; (g) contour after

homing; (h) optimization effect
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Fig. 8 Comparison of building contour optimization results of image S1. (a) Image S1; (b) reference data; (c) extraction result;

(d) optimization result of method A; (e) optimization result of method B; (f) optimization result of proposed method
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Table 2 Precision comparison of building contour optimization

results of image S1 unit: %
Method E E.y E. Eo
Initial extraction 91.50 93.83 92.65 97.16
Method A 93.22 91.70 92.46 97.14
Method B 86.98 94.24 90. 47 96. 21
Proposed method ~ 91.48 94.52 92.98 97.27
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Fig. 9

Experimental comparison of three optimization methods under different building images. (a) Building image 1; (b) building

image 2; (c) building image 3; (d) building image 4; (e) building image 5; (f) building image 6
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