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This paper proposed a hybrid algorithm that integrates
A* path planning and PPO(proximal Policy
optimization)-based depth control for seafloor
avoidance of underwater autonomous vehicles. To
evaluate a performance in 1D depth scenario, the
proposed hybrid algorithm outperformed standalone A*
algorithm and PPO approaches in terms of collision rate
and tracking accuracy. This study is expected to be used
to establish a route for stable and energy-efficient
navigation in complex underwater environments.

£ZA2-2Z4|(Underwater Autonomous Vehicle),
HAZ2AE(Path Planning),
A= H|0{(Depth Control),
PPO 2UT2|Z(

Proximal Policy Optimization Algorithm)
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Fig. 1. Hybrid depth control framework
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Table 1. Input parameters for scenario

Parameters Value Unit Description

[x0, o] [0 10] m
[200 10] m

Start position

[Xg, Zg] Goal position

Viot 2 m/s Speed

A, 0.1 sec Simulation time step
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Table 2. Comparison of quantitative evaluation result for
PPO, A*, and hybrid algorithm

Collision

Mean tracking

Scenario  Algorithm rate COI’]ESTJ?T:gi/iOH error
(%) P (m)
PPO 0 200 2.1
Flat Ax 0 200 1.2
Hybrid 0 200 0.5
PPO 0 206.5 2.2
Moderate Ax 0 225.6 1.1
Hybrid 0 225.6 0.4
PPO 0 218.4 2.3
Complex Ax 0 259.5 1.2
Hybrid 0 259.5 0.6

350

I PPO algorithm
300 B Axalgorithm
Hybrid algorithm

250 |
200 [
150
100
50
0

Flat Moderate Complex
Scenario

Energy consumption

Fig. 8. Energy consumption for flat, moderate, and com-
plex terrain Scenarios

4

B PPO algorithm
B Axalgorithm
3t Hybrid algorithm

3.5

2571

Mean tracking error (m)

Flat Moderate
Scenario

Complex

Fig. 9. Mean tracking error for flat, moderate, and com—
plex terrain Scenarios
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