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Fig. 1 Extrinsic Calibration of Camera and Laser
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V-shaped Chessboard
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Fig. 3 Calibration Errors at Different Laser

Noise Levels
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temporal cube feature for describing the spatial-temporal features. A blocking method is used to divide
the image into several sub regions, and the spatial-temporal cubes of each sub region are calculated.
Finally, a cascade classifier based on nearest neighbor classification and support vector machine is de-
signed to detect and locate crowd abnormal behaviors. Experimental results show that the proposed
method can effectively detect and locate abnormal crowd behaviors in videos.
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cube; cascade classifier; support vector machine
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Extrinsic Calibration of Camera and 2D Laser-Rangefinder with Various

Chessboard Constrains
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Abstract: The combination of camera and 2D laser-rangefinder has been widely used in the fields of
surveying, pilotless and robot. Extrinsic calibration between the two sensors is a prerequisite for fu-
sing the texture information from images and depth information from the laser. To tackle this prob-
lem, a method of calibrating the extrinsic parameters between a camera and a 2D laser-rangefinder is
proposed. This method establishes three geometric constraints between the laser scanning line and the
V-shaped chessboard plane, including point to plane constraint, line to plane constrain and point to
line constraint. The extrinsic parameters can be solved and optimized by redundant geometric con-
strains which help mitigate the impacts of noises in the laser points and image data. Experiments show
that the proposed algorithm achieves higher accuracy and robustness than previous methods. And a
quantitative evaluation criteria of the extrinsic parameters is proposed by calculating the distance be-
tween the intersecting point of the laser lines and the V-shaped chessboard line.
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strains; nonlinear optimization
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