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Abstract This research found the operational strategies for the coastline patrol helicopters to minimize
the coast guard blank. In particular, the Barrier Patrol Model (BPM) was used to find the operational
strategies for these coastline patrol helicopters that detect the enemies infiltrating the shore in a
high-speed penetrating craft such as an air-boosting boat. The BPM was simulated mathematically using
its simulation prototypes. Specifically, the BPM simulation was conducted for one and two coastline
patrol helicopter(s). In addition, various test cases were used in the two-helicopter BPM simulations.
These test cases were as follows: (i) dividing the patrol area into two patrol areas (split) and patrolling
them with two helicopters, respectively, (ii) patrolling these two patrol areas with two helicopters,
respectively, under an overlapping patrol by these two helicopters in the adjoining regions of these areas
(overlap), and (iii) dividing the patrol area into three types (big, medium, and small) and conducting the
patrol with their combinations for the two helicopters (leading to six patrol-area-type combinations).
Notably, the BPM simulations showed that the two-helicopter patrol with a patrol-area-type
combination of medium and small was the most effective among all the simulations when the infiltration
information of the ship was provided. Otherwise, the split method was the most effective. In addition,
the infiltration detection rate was the highest under an overlap size of 10 % when the infiltration
information of the ship was not provided. On the other hand, the infiltration detection rate was the
highest under an overlap size of 50 % when the infiltration information of the ship was provided.
Further, the two-helicopter patrol with a patrol-area-type combination of small and small was the most
effective among all the simulations when a high-accuracy infiltration-information of the ship was
provided. On the other hand, the split method was the most effective among all the simulations when
a low-accuracy infiltration-information of the ship was provided. Subsequently, future research on these
BPM simulations should include the following: calculation of the appropriate number of coastline patrol
helicopters when operating multiple of them, probabilistic detection of infiltration, and the analysis of
the changes in the infiltration detection rate under the area patrol compared to the section patrol. In
essence, this research can be used to establish the patrol helicopters' operational strategies for the
entire coastline.
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Fig. 1. Study flow chart
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3.1 Barrier Patrol Model
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Fig. 2. Fictional scenario of helicopter maritime
patrol
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Fig. 3. Barrier patrol model
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3.2 Mathematical Analysis
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