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Table 1 Results for camera calibration
Unknown # # # # # # # # #
parameters 1 CCD 2" cCD 3" ccb 4" CCD 5" CCD 6 CCD 7”7 ccD 8" CCD 9 CCD
f 62.8549 62.8005 62.957107  63.14825 63.06261 63.14026 62.93755 62.77063 62.96993
X, 358.055939  360.011353 358529572  359.136658 358.969666  359.949646  359.008728  359.444305  359.418579
Yo 144.981354  143.003784 145500000 144.513168 143.456985 144.029007 145495514  143.950394  144.433380
ky 0.0013876.  0.004910 0.001948 0.005192 0.000825 0.000610 0.000768 0.002841 0.001682
k, 0.0003614  0.002103 0.003170 0.000780 0.000351 0.000145 0.002091 0.000695 0.000694
ks 0.002596 0.000639 0.000482 0.000059 0.001301 0.001830 0.000497 0.007320 0.003619
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A Calibration of Multi-CCD Ballistic Camera
with Wide Field of View and High Precision

WANG Jun FENG Wei LIU Jin-guo HE Xin
( Changchun Institute of Optics Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130012, China )

Abstract To obtain wide field of view and high resolution ratio, the calibration method and procedure of ballistic camera
with multi-CCD system are presented, and the principle and composition of calibration system are also introduced. An
analysis for system distortion and the relation of object-image with wide filed of multi-CCD is carried out on the basis of the
camera mathematical model. Under the optimum conditions, each of the parameters is settled in the mathematical model
by means of least square poly-regress method. Experimental results show that the azimuth angle measurement error is
less than 10””and the elevation angle measurement error is less than 15””.
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