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Abstract: In order to realize the high-precision and automatic measurement of space coordinate position
for the bomb falling point in the wildly large field of view, the space coordinate measurement system
of the single camera was established. Aiming at the large scope of on-site monitoring for shooting
range, flexible focal distance of camera, different spatial position and angle of camera, a fast
calibration method which was used in the wildly large field of view was proposed. Firstly, on the basis
of the pinhole imaging model, taking advantages of the GPS measurement, two calibration points
within the field of view and the coordinate of the camera in the geodetic coordinate system was
obtained; and the pixel coordinate of calibration points were read; according to the equality of opposite

angles and the least square method, the sub-step calibration of the focal distance and the rotation
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matrix was realized. On the premise of ensuring the calibration accuracy, the calibration process of the

principal point was omitted; and the principle point of the camera was determined to be the ideal

position for the principle point. The experimental result shows that beyond 1km of testing distance, at

the time of monitoring the area with 200m width of field, the relative calibration error of the check

point is lower than 0. 25%. The camera calibration method does not need high-precision target,

because it is easy to be operated and is applicable to fast calibration for the space coordinate

measurement system of the single camera under the environment of the wildly large field of view.
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Fig. 1 Calibration principle schematic diagram
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