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Abstract

implementation. Further, we presented a linear three-dimensional coordinate measurement model for a far-

In this study, we presented the scheme of a segmented pose measuring system as well as its

segmented measuring subsystem by applying an imaging equation of the line cameras equipped with cylindrical lenses
and calibrated the extrinsic parameters of each line camera by minimizing the object space errors. We proposed an
iterative pose optimization method based on a linear initial solution to solve the problems related to monocular pose
determination for a near-segmented measuring subsystem. The experimental results demonstrate that the proposed
system can achieve a relative position measurement accuracy of less than 0.5% and a root mean square error of less
than 40 mm in the vision range of 5-35 m. Moreover, the system can realize an attitude tracking accuracy of less
than 1° in the vision range within 5 m, satisfying the large vision range requirement of pose measurement.
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Fig. 13 Coordinate reconstruction errors of calibration

points in X, Y, and Z directions
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Table 1 Root mean square error and relative
error of calibration points
RMSE /mm Relative error /%
X Y A Maximum  Average
7.48 2.35 33.42 0.37 0.13
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m] R 2K TE Z J5 ) b R JE R G B KA X 15 25
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AT EM R 2 FiR,
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VXP Y 27 ot F 15 22 FIAE X 1% 22 2 Of 355 AR BAR K S, Bk 1 i
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Table 2 Measurement results of three-dimensional coordinates of random verification points

Point True position /mm Constructed position /mm Absolute error /mm Relative
number X Y 4 X V4 X Y zZ error /%

1 —2420 —110 9680 —2423.4 —107.3 9673.7 —3.4 2.7 —6.3 0.08

2 —4840 — 1320 30250 —4834.2  —1323.7 30296.5 5.8 —3.7 46.5 0.15

3 5060 —1100 18150 5069.0 —1098.6 18116.1 9.0 1.4 —33.9 0.19
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Fig. 14 Variation of attitude angle measurement result

with time when target is 1 m away from camera.

(a) Rolling angle; (b) pitching angle; (c) yaw
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Fig. 15 Variation of attitude angle measurement result

with time when target is 3 m away {rom camera.

(a) Rolling angle; (b) pitching angle; (c¢) yaw

angle
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