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Multi-camera Calibration Method Based on Large-scale Scene

LIAO De' ,ZHANG Hui* and ZHAO Chen-yang'
1 College of Electrical and Information Engineering, Changsha University of Science and Technology.Changsha 410114 ,China

2 College of Electrical and Information Engineering, Hunan University,Changsha 410012, China

Abstract In the field of computer vision, multiple camera sensors need to be used to obtain three-dimensional information of the
object so as to achieve a series of measurements such as detection, positioning and size estimation of large target objects. In actual
applications,in complex environments, there will be a problem of non-overlapping field of view between the cameras, which pre-
vents effective visual measurement. Therefore,in order to solve the calibration problem of multiple cameras,a multi-camera cali-
bration method with constraints is proposed,without changing the mechanical structure. First,install the cameras in a fixed posi-
tion,and ensure that there is no vibration between the cameras, by establishing a multi-camera optimization mathematical model
and the cameras simultaneously collecting the pose parameter relationships of multiple sets of cameras corresponding to the cali-
bration board,and using the SVRG optimization algorithm to achieve Optimize the pose parameters between the camera coordi-
nate systems,and then obtain the pose matrix between multiple cameras. Finally, the coordinate system transformation matrix be-
tween the cameras is used to obtain the relative pose parameters between the corresponding targets as the evaluation accuracy in-
dex. And combined with the actual large-scale shield machine to carry out simulation experiment and actual test. The results show
that this method has strong anti-interference,stable optimization effect,and can achieve millimeter-level accuracy in practical ap-
plications.

Keywords Vision measurement,Camera calibration, Non-overlapping field of view,Shield machine.Pose estimation
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Fig.1 Schematic diagram of multi-camera vision measurement

system
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Fig. 2 Schematic diagram of multi-camera calibration with constraints
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Fig. 4 Calibration error results with different noise levels
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Table 3 Quad camera calibration results

Virtual camera 1

Virtual camera 2

Virtual camera 3 Virtual camera 4

(fosfy)/ (pixels)
(ug »vy) / (pixels)

(2516.1,2518. 1)
(1872.6,1336.6)

(2548.3,2552.7)
(1874.8,1320. 1)
0.037)

(3807.4,3854. 1)
(2027.2,1285.8)
(—0.063,—0.09,—0.034) (
(—1.695,—0.39.2.124)
(274.5,—1931.5,—228.5)

(2505.1,2507. 1)

(1860.2,1294.9)
0.0612,—0.0765,—0.0244)
(0.0169,—1.0078,2.456 1)
(—397.23,—1548.34,—609.06)
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Fig. 7 Results of multi-camera calibration error in actual scenes
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