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This study presents a neural network-based path
generation method for maritime moving target tracking
by unmanned surface vehicles (USVs). The proposed
method approximates the Hamilton—Jacobi—Bellman
(HJB) equation using a neural network model, which
generates the pursuer's trajectory for approaching the
target vessel within constrained bearing angles and
distance, based on the target vessel's stern. Simulation
results confirm that the proposed model operates
effectively in various scenarios.

L0I4=AF4 (Unmanned Surface Vehicle),
Z2H X (Target Tracking),

A2 A|=l(Path Planning),

AZ4ak ZAF(Neural Network Approximation),

0|2 A ¥ (Differential Game)
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Fig. 1. Conceptual illustration of the approaching prob-
lem: the evader(red), the pursuer(blue), and the goal
area(yellow arc).
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Input:s, g, = Vs, Ve, g = Vs. Vo
Output: wp, w.

¥y < atan2(gyy,gpe); Shy < warp (¢, — hy)
wp < clip(-k,, - Shp, —, @)

P < atan2(g.y,gex); She < warp (. - he)
w, < clip(-k, - Sh,, —w, w)

return [, ]

Fig. 2. Algorithm 1: approximate feedback controls
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Fig. 3. Algorithm 2: Training V,
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Fig. 4. Training loss curve over epochs with 100-step moving average smoothing
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Fig. 5. Sample trajectories of the pursuer(blue, dashed) and the evader(red, solid) under different initial conditions
(filled circles: denote starting position)
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