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Introduction of Multiple-Camera Digital Image
Correlation System
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In this paper, we designed a measuring frame of multi-camera capture apparatus under semi-circular configuration.
The position control devices control cameras to the assigned locations along the semi-cicular frame as the
specified imaging taken positions; and then the cameras controlled by the rotation control devices fixed on a rotary
mechanism would point to the predefined angles, so that the system measuring range can be flexibly modified. All
cameras are mounted on a semi-circular frame that makes intersection of all line-of-sights of cameras would locate
along a line passing through the center of the semi-circular frame and perpendicular to a plan defined by the semi-
circular frame. Thank to the geometrical constraint, the system internal- and external- parameters can be rapidly
calibrated while the system is reassembled in the filed. Here in this paper, the system calibration for both near- and
far- field cases and the geometrical reconstruction of a circular tube is also demonstrated.
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Parameter Camera 1 Camera 2
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Center (y) 290.1 298.2
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Focal length (y) 3925.4 4053.2

Skew 2.405 —2.456

kappa 1 0.034 0.050

(b) 4M3R 5%
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Parameter Camera 1 Camera 3 Parameter Camera 2 Camera 3
Center (x) 326.5 356.2 Center (x) 350.7 348.5
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Focal length (x) 4152.8 42913 Focal length (x) 4264.5 42843
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Z axis —0.3359 128.1 Z axis —0.3822 32.04
Baseline 288.02 mm Baseline 154.974 mm
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