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Abstract: In view of the complex terrain and the field coordinate measurements in multiple monitoring
areas, a rapid calibration method based on the principle of binocular stereo vision for simultaneous cal-
ibration of three camera attitude angles and focal length was proposed. This method improved the tra-
ditional calibration method, so that it could be used for the situation that the camera focus and atti-
tudes were all unknown, and had low requirement for field environment conditions. It avoided the
problem of camera pose limitation in traditional calibration method. First, selected the unified world

coordinate system and right coordinate rotation order, so that the calibration parameter equaled the
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corresponding camera attitude angles. Then, put the pixel coordinates and the world coordinates of
two given points into camera imaging model, and the focal length and three attitude angles of the cam-
era was solved by the least square method. The actual measurement and verification of one of the tar-
get areas were carried out on the spot. The results show that the relative error in the circular monito-
ring area of diameter 200 m is better than 0. 38%. The method proposed is of high engineering appli-
cability, and high flexibility and wide applicability.

Key words: binocular vision; camera rapid calibration; arbitrary attitude; large field of view; coordi-

nate measurement
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Fig. 1 Sketch map of WGS-84 space rectangular co-

ordinate system O-XYZ and world coordinate

system Oy-X., Y, Z,
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Fig. 2 Sketch map of camera attitude angle
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