( 4 SRRl =E X 83 2% s4
‘ Journal of Advanced Navigation Technology

J. Adv. Navig. Technol. 25(3): 177-184, Jun. 2021

FoE-de =2 0l FUEE flst & 7|4 SO E o2

Development of Probability-Based Assessment Index for Docking
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[Abstract]

This paper proposes an assessment method using probability-based index for safe and successful underwater docking of
autonomous underwater vehicles(AUVs) to the docking stations(DSs). The proposed method assesses the probability of docking
according to the degree to which the state of the AUV is consistent with the state criteria for docking. The assessment is
performed within a specific area considering the kinematic constraints and docking plans of the AUV. The assessment process is
defining probability density function, calculating probabilities for reaching the docking station according to the difference to
position and heading criteria, and computing the probability-based index in real-time. We verify the validity of the proposed

method through analyzing the data acquired on operation test.
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Table 2. Maximum and minimum values of the PRP, PRH
and PD acquired from PCA of path 1.

CI 50% 60% 70% 80% 90%
max (PRP) 100 100 100 100 100
max (PRH) 100 100 100 100 100
max (PD) 100 100 100 100 100
min(PRP) 100 100 100 100 100
min(PRH) 100 100 100 100 100
min(2PD) 100 100 100 100 100
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Table 3. Maximum and minimum values of the PRP, PRH
and PD acquired from PCA of path 2.

CI 50% 60% 70% 80% 90%

max (PRP) | 99.9021 | 99.8473 | 99.7684 | 99.6463 | 99.4183
max (PRH) | 99.8508 | 99.7673 | 99.6472 | 99.4614 | 99.1147
max(PD) | 99.8765 | 99.8073 | 99.7078 | 99.5538 | 99.2664
min(PRP) | 89.3100 | 83.8248 | 76.5191 | 66.4296 | 50.9944
min(PRH) | 80.5707 | 71.3799 | 59.9655 | 45.7677 | 27.6133
min(PD) | 84.8279 | 77.3525 | 67.7385 | 55.1392 | 37.5250
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Table 4. Maximum and minimum values of the PRP, PRH
and PD acquired from PCA of path 3.

ok
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CI 50% 60% 70% 80% 90%

max (PRP) | 99.4644 | 99.1653 | 98.7367 | 98.0757 | 96.8514
max (PRH) | 99.3690 | 99.0170 | 98.5128 | 97.7360 | 96.2998
max(PD) | 99.4167 | 99.0912 | 98.6247 | 97.9057 | 96.5752
min(PRP) | 84.6873 | 77.1525 | 67.4730 | 54.8092 | 37.1560
min(PRH) | 80.4772 | 71.2506 | 59.8008 | 45.5757 | 27.4228
min(PD) | 82.5554 | 74.1428 | 63.5212 | 49.9797 | 31.9205
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