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Multi-camera calibration used in distributed vision composite
navigation of autonomous mobile robot
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Abstract ; Due to the fact that the distributed vision composite navigation system of the autonomous mobile
robot requries making use of the overall vision to perform the absolute locating of the robot, aiming at the
problem of that when the robot locates far from the camera, the locating precision will deteriorate seriously, a
multi-camera parametrially partitioned calibration method suitable for large scenes was proposed. The relation
between the total working region of the mobile robot and the effective region of every camera was described
using the concept of set. A camera parametric calibration model was built based on the perspective
transformation matrix from the space plane of the hole model to the image plane of the camera. The calibration
experiment with 4 cameras in a 9.6 m x6.4 m region and the error analysis shows that the total mean error is
only 7.96 mm.
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Fig.1 Distributed vision composite navigation
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Fig.2 Multi — camera zoned calibration
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Table 1 Calibration parameters of perspective transformation matrix

ﬁﬁig | SR 2 BN 3 BN 4 SRR
a; 1.429 601 879 137 20 0. 803 792 933 232 78 —0.323 723 439 397 26 —0.255 809 074 789 58
a, —0.540 486 016 569 54 0.252 439 924 202 38 —-0.101 760 624 501 43 0. 112 324 376 781 09
a; —1.046 573 190 437 82 —4. 488 963 092 321 89 1. 173 210 266 744 95 0. 340 375 595 840 99
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as -0.597 181 672 528 95 —0.334 593 766 614 25 0. 134 134 795 638 32 0. 109 508 137 999 12
ag 1.397 924 174 782 96 0.255 071 486 260 80 —0.946 865 074 686 49 —0.857 698 814 499 74
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Fig.3 Average errors of multi-camera calibration
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