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Design of 3D measurement system for loading and unloading
targets in automated container terminals
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Abstract: Aiming at the problems of low positioning accuracy and high cost of traditional LiDAR in the process of loading and unloading
of automated container terminals, a vision-based three-dimensional measurement system for container attitude is proposed. Firstly,
through a small — scale deep learning network for rapid coarse positioning container corner, secondly, the traditional image processing
algorithm is used to reposition the container corner pieces to obtain the precise position of the container keyhole, and the three-
dimensional measurement of the container posture is carried out in combination with the physical movement of the container during the
loading and unloading process. The experimental results show that compared with the deep learning network before improvement, the
measurement accuracy is higher and the measurement speed is faster, the measurement accuracy of the overall algorithm is 93.71%,
about 12.45 frames/s, and the average measurement error of container attitude measurement is about 4.95%, which meets the
requirements of automatic loading and unloading.
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Fig. 1 Schematic diagram of hardware installation of

vision-based measurement system
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Fig.7 Schematic diagram of container keyhole
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Table 1 Object detection performance comparison

Backbone Input AP/ % FPS
SSD VGG-16 300x300 71.86 36
DSSD Resnet-101 320%320 73.46 17
Ours Resnet-18 300x300 95.4 30.7
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Table 2 Comparison results of target

tracking algorithm performance

MOTA/ % FPS
SSD+Deep SORT 79.73 14.2
Ours 96. 52 21.7
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Table 3 Secondary positioning results
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Fig. 15 Visual attitude measurement
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Fig. 16 LiDAR attitude measurement
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Table 4 LiDAR and visual measurement

comparison experiment table
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