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Speed estimation and automatic detection of
moving vehicle from Quickbird satellite images

ZHANG Bo-yan™ , LI Guang-ze, WU Xing-xing
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Changchun 130033, China)

Abstract: Velocity estimation and vehicle detection from satellite images is widely used in the domain
of traffic monitoring, battlefield analysis etc. But most of the algorithms in this area are either manual
or incorporating ancillary data. A new method has been developed to extract vehicles automatically and
determine their speeds based on computer vision. First of all, the “Ghost” phenomenon of moving tar-
gets is analyzed by considering the structure of Quickbird panchromatic and multispectral focal plane.
Normalized differential vegetation index, image segmentation and morphological gray scale reconstruc-
tion are combined to realize accurate vehicles detection in panchromatic image; subsequently image
matching is applied to extract vehicles in the multispectral image based on the vehicle positions in pan-
chromatic image. The speed can be calculated by using the vehicle extraction results and time intervals
between panchromatic and multispectral images. Finally, this approach was tested on several images of

Quickbird covering different backgrounds and can obtain a detection rate as high as 90%. The
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performance shows that the algorithm is practicable and valid.

Key words: panchromatic image; multispectral image; vehicle extraction; speed estimation; morpho-

logical reconstruction
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Fig. 2 Original panchromatic image
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Fig. 3 Pan-sharpened image of Quickbird
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