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Building Detection Using Shadow Information in KOMPSAT Satellite Imagery

Chul-So0 Ye and Kwae-Hi Lee

Dept. of Electronic Engineering, Sogang University

Abstract : This paper presents a method to detect buildings using shadow information in satellite
imagery. We classify image into three categories of building region, shadow region and background
region to find buildings with consistent intensity. After the removal of noises in building regions and
shadow regions, buildings adjacent to shadow regions are detected using the constraint of building and
shadow sizes. The algorithm has been applied to KOMPSAT and SPOT images and the result showed
buildings are efficiently detected.
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Fig. 1. Sample regions and determination of the thresholds Ty and Tz in KOMPSAT image.
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Noise Pixel

. Building Pixel

Fig. 2. Noise removal using 3 x 3 mask.
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Input: building binary image Bimg[x, y]
Output: labeling image Limg|x, y]
for x:= xmin to xmax do
for y:= ymin to ymax do
if (Img[x, y] == 1) then

label := label +|
end if
end for y
end for x

{
Bimg[x, y] :=0;
Limg[x, y| := label;
fori:=-1to 1do
for j=-1to 1 do
if (Bimg[x+i, y+j] ==1) then

end if
end for j
end for i

}

label_function( Bimg[x, y], Limg[x, y], X, v, label);

label_function(Bimg[x, y], Limg[x, v], x, y, label}

label_function{ Bimg[x, y], Limg[x, v], x+1, y+j. label)

Fig. 3. Pseudocode for the region labeling.
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Fig. 4. 3 % 3 mask and building region labeling.
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Fig. 5. Relation between building pixels and shadow pixels.
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Fig. 6. Building detection result. (a} original image (b) building region {white) and
shadow region (grey} and background {black) (c) detected buildings.

(©
Fig. 7. Building detection resutt of a part of Fig. 6. {a) original image {b) building region (white)
and shadow region (grey) and background (black) (c) detected buildings.
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Fig. 8. Building detection result of KOMPSAT image. {a) original image (b) building region
(white) and shadow region (grey} and background (black} {c} detected buildings.

Fig. 9. Building detection result of SPOT image. (a} original image (b) building region {white)
and shadow region (grey} and background (black} {c} detected buildings.
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