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Abstract  This paper focuseson detecting salient buildingsin a scenery image. A method based on bottonr
up attention mechanism is proposed to detect sdient buildings Firstly , Haar wavelet decompostion is used
to obtain the enhanced image which isthe sum of the square of L H sub-image and HL sub-image. Second-
ly , the enhanced image is projected in the vertical direction to obtain the projection profile, and building
candidates are sgparated from the background based on multi-level thresholding. Thirdly, the structure
satigtic featuresof buildings are extracted based on Sobel operator. The feature vector isformed by the
number of long horizontal edges and that of vertical edges. Finaly, linear support vector machines are used
to classfy buildings and the others. The proposed approach has been experimented on many real-world im-
ages with promisng results.
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Fig. 1 The sub-images a&ter Haar wavelet decomposition and the enhanced image. (a) LL sub-image; (b) L H sub-imr

age; () HL sub-image; and (d) The enhanced image.
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Vertica Projection profile and thresholding. (a) The vertica projection profileof Fig. 1 (d) ; (b) The projection pro-
file ater the firgt thresholding; and (c) The projection profile after the second threshol ding.
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The top row are the detected horizontal edge images;
T'he bottom row are the detected vertical edge images.
Fig. 4 Sructurefeaturesof buildings based on Sobe oper-
ator.

T'he top row are the detected horizontal edge images;

I'he bottom row are the detected vertical edge images.

Fig. 5 Sructurefeaturesof negative samples based on S-

bel operator.
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Fig. 9 Detection result for the origind imagein Fg. 1.
1 1 9 1
10 1 ,

On the left, extraction of ROI which are indicated by black rectangles.

On the right, building detection results, and the detected buildings are indicated by red rectangles.

Fig. 10 Experimentid Results.
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Resaarch Background

Marrmade structure detection isimportant in many applications such as automatic navigation , scene understanding, virtua redi-
ty , image understanding etc. In thispaper, we think it asa universa phenomenon that buildings have long pardld horizonta edges
and verticd edges S wefirgly use Haar wavelet decompostion to obtain the enhanced image. Secondly , we project the enhanced
image in the vertica direction and obta ned projection profile. We use multi-level threshold to extract the building candidates We
count the number of horizontal edges and that of vertica edges which form the feature vector. We use linear SVM to dassfy the
building candidates. Our work is supported by the Chinese Nationa Naturd Science Foundation No. 60635050, No. 60405004 and
the Foundation of Creative Research Group Programming No. 60021302.
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