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External Parameter Calibration for Non-overlapping Cameras
Based on Part Mirror Reflect Target
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Abstract: Aiming at the problems of external parameter calibration for multiple cameras with unmanned vehicle and intelligent

(Software School, North University of China, Taiyuan

monitoring, there is often no overlapping fields of view (FOVs) or one-way observation. an external parameter calibration method for
multiple cameras based on part mirror planar target is proposed. Firstly. internal parameter calibration of single camera is completed.
Spot laser projects laser beam emits beam into the FOVs of the first camera, which finishes the observation of speckle, and then
across the FOVs of the second camera by part mirror calibration panel reflection, which observes the image of speckle, since the inter-
nal and external parameters of the single camera are calibrated, the linear equation of reflected light path can be obtained. The rota-
tion matrix RS and the translation vector T%} between the two cameras are computed by the reflecting co-linearity property of the laser
beam. Experiment results show that, when the working distance of the cameras is about 500~1 200 mm, and FOVs are around 500

mm * 400 mm, the camera calibration max error is about 0. 36 mm. Compared with the present methods, the proposed method has the

advantages of simple equipment, easy operation and calculation.
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a b ¢ Tx/mm Ty/mm Tz/mm
Cameral ,3 Zhang’s method —0.037 7 —0.200 4 0.008 5 121.384 5 8.790 0 —47.766 7
Camera2,3 Zhang’s method 0.020 1 —0.228 4 —0.015 7 99.097 2 5.962 1 33.617 4
Our method —0.021 6 —0.429 9 —0.014 3 224.876 2 13.000 6 —34.044 5
Camera 1,2
Zhang’s method —0.020 2 —0.428 5 —0.013 6 225.253 1 13.135 6 —34.368 0
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