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Optics based real-time tracking and measuring system for

the underwater mining-task-machine trajectory
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Abstract : Mining-Task-Machine is the key technology of the Ocean Mining System. To finalize the design, It is the key step to test the traction

and control unit of the Mining-Task-Machine by measuring kinematic parameters with high precision. Mining-Task-Machine moves in a large area in

water, a binocular measurement method with wide-angle lens is used to make real-time track and measurement of the trajectory of Mining-Task-

Machine. Firstly, the lens distortion is calibrated by using gridding board in lab. Secondly, according to the natural feature, the parameters of the

lens distortion is modified based on the result in lab and all the camera parameters are calibrated. Finally, the binocular system tracks a cooperative

feature on Mining-Task-Machine and measures the motion trajectory including position and velocity, etc. of it on real time. The residual between

the result of the system and the total station is about 5 mm. The system has passed the examination and evaluation, and has been put into use.
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Fig.1 Pinhole imaging model
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Fig.2 Multi camera 3D intersection
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Fig.3 The form of optical lens distortion
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Fig.4 The result after distortion correction
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Fig.5 The residual after distortion correction
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Fig.6 Work environment and the camera position
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(c¢) Internal installation (d) Internal structure
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Fig.7 the installation and internal structure of camera
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Fig.8 Calibration control points
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Fig.9 The cooperative target
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(a) The trajectory measured by

Mining-Task-Machine operating system
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Fig. 10 The comparison of measurement trajectories
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Tab.1  The measurement result comparison with our system and total station
A YL E (m) L R E (m) # xR % (m)
AR R X Y A X Y A X Y A

1 3.67 20.01 0.97 3.64 20.07 1.07 0.03 0.06 0.10
2 3.50 30.23 0.96 3.46 30.15 1.00 0.04 0.08 0.04
3 3.68 40.30 0.81 3.62 40.24 0.88 0.06 0.06 0.07
4 3.92 46.20 0.75 3.88 46.16 0.77 0.04 0.04 -0.02
5 46.57 9.17 0.88 46. 62 9.07 0.85 0.05 0.10 0.03
6 46.70 18.29 0.90 46.78 18.18 0.88 0.08 0.11 0.02
7 46.82 28.44 0.68 46.90 28.39 0.62 0.08 0.05 0.06
8 47.27 38.90 0.66 47.36 38.79 0.62 0.09 0.11 0.04

AR ZEI{E (m) 0.05 0.06 0.04
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