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Abstract : In the global path finding of moving objects, the starting point and destination are essential prerequisites. In ship navigation, the potential
destinations include not only docks but also anchorages used for various purposes such as waiting for ship entries and exits, and ship repairs. These
anchorages are designed spaces customized to coastal environments, and to enable path finding, the destination can be considered the berthing location
at which a ship anchors. Therefore, this study proposes a method for identifying berthing locations within these designated areas (anchorages) by
exploring spaces not occupied by other ships, using sampling-based search algorithms such as PRM and computational geometry algorithms. Additionally,
to validate the developed algorithms, simulations were conducted targeting No.l1l anchorage in Mokpo Port, South Korea. The indicate that feasible
berthing locations in unoccupied spaces can be identified. Additionally the results are expected to contribute to future ship decision-making and support

anchorage management in vessel traffic services (VTS).
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Table 2. Anchorage radius criteria of MOF and PIANC

Environmental
o conditions .
Criteria Anchorage radius
Sed | Wind
bed
Good L+6D
MOF
Bad L+6D+30m
< 10mv/s L+5D+0m+Safety Clearance*
= 20m/s L+5D+60m-+Safety Clearance
Good
= 30m/s L+5D+120m+Safety Clearance
> 30m/s | LA5D+180m+Safety Clearance
PIANC < 10mv/s L+5D+30m+Safety Clearance
= 20my/s L+5D+90m+Safety Clearance
Bad
= 30m/s L+5D+150m+Safety Clearance
> 30m/s | LA5D+210m+Safety Clearance
* A safety clearance which may be 10 % of the
LOA, with a minimum 20 m
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Fig. 1. Flow of the selecting goal point in anchorage.
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Table 4. Anchored at Mokpo port outer anchorage (2018~2023)

At | oty | Ao | iy | S
#10 20,000 13 15.1 175.3
#11 50,000 42 48.8 260.6
#12 100,000 12 13.9 229.0
#13 100,000 9 10.5 292.0
#14 200,000 3 35 294.1

(e} =
+ - 154

Table 5. Scenario for simulation at No.11 anchorage

Item Specification
Position N34°47'06", E126°15'00"
Anchorage Radius 1,000m
Depth(Max) 20.0m
Environment condition Good
LOA(Max) 260.6m
Ship radius
Radius 380.6m

Free-space

Other ship

iadiiis Obstacles

() No.11 Anchorage area {b) Binary occupancy grid map

Fig. 6. Generate the binary occupancy grid map.
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Fig. 8. Anchoring point in No.11 Mokpo anchorage.
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