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Flexible Calibration of Setting Relation of a Multi-Camera Rig
for Non-Overlapping Views
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Abstract In many measurement applications by using a multi-camera rig, there are some special conditions like
non-overlapping views between cameras. Thus, setting relation calibration of a multi-camera rig under these
conditions is very challenging. The traditional calibration method based on all station is pretty cumbersome. The
basic equation to solve the setting relation of multi-camera rig is presented on the basis of the equivalence relation
between hand-eye calibration in the robotics and setting relation calibration of the multi-camera rig. The process of
solution for the basic equation by using quaternions to represent rotation matrix is derived. And a novel calibration
method of non-overlapping multi-camera rig based on hand-eye calibration is proposed. The experiment results show
that the measurement accuracy of the proposed method is the same as that of the traditional calibration method. The
proposed method greatly reduces the manual task, and it has features of easy and flexible operation and higher
efficiency without the help of other measuring sensors.
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Fig. 1 Relative motion between multi-camera rig and marks
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Fig. 3 Calibration of non-overlapping two-camera rig
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Table 1 Calibration results of two-camera rig

Intrinsic parameter Camera #1 Camera # 2
(f.sfy) /pixel (2402.4910,2396.2242) (2393.0822,2390.3540)
(uysvo) /pixel (649.1261,452.8340) (665.9806,510.8664)

(kysky) (—0.2624,0.0120) (—0.2714,0.2356)

Extrinsic parameter Theodolite-based method Proposed method

(asBs7) /() (0.2652,—178.0846,—0.7137) (0.2752,—178.1328,—0.7405)
(t,sty+t.) /cm (—0.19,0.40,—22.88) (—0.16,1.35,—22.30)
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