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Design of the autonomous pilot system for the unmanned surface vehicle
based on the hybrid human simulated intelligent schema
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(National Defence Key Laboratory of Autonomous Underwater Vehicle Technology,
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Abstract: We study the intelligent motion control system for the unmanned surface vehicle(USV) in high-dynamic

uncertain ocean environment. Firstly, the structure of human motion control system is analyzed by using the ’schema’

concept in the cognize domain; the concept of hybrid hierarchical structure is proposed. If the structure has human a

priori knowledge and expert experience which are developed in practice, then it will evolve into a hybrid human-simulated

intelligent schema. According to this human-simulated intelligent structure, the autonomous pilot system for USV is

designed. The control flow is programmed, which is practically applicable, logically structured and real-time operative.

Finally, the semi physical simulation tests for the USV course tracking and the safe autonomous-pilot are carried out.

Simulation results show that the USV safely keeps away from other ships and tracks the course.

Key words: autonomous pilot; human-simulated intelligent schema; hybrid hierarchical structure; USV; deliberative

obstacle avoidance; reactive obstacle avoidance
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2 (Introduction of the au-

tonomous pilot system)

,

:

(

) (

) (

)

( GPS

), 1 .

1

Fig. 1 Compose of the USV
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3 (The idea of the

hybrid-HSIS)
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3.1 (Human mo-

tion control system and HSIS)
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Fig. 2 Inner structure of the human motion control system

3.2 (Hybrid hierarchi-

cal structure)
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4 (Design of the

autonomous pilot system)
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Fig. 3 Structure diagram of the function model for USV
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4.1
(The autonomous pilot system based on

hybrid hierarchical structure)
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Fig. 4 Software architecture of the autonomous pilot system based on hybrid hierarchical structure
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4.2
(Design of the autonomous pilot system

based on hybrid-HSIS)
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3) DBC

, ,

.

CEO

CJ CD

CE .

. 3

:

AJ = 2.0/(1.0 + e(−kJ1xJ−kJ2yJ)) − 1.0, (4)

AD =

AD0+KDI[2.0/(1.0+e(−kD1xD−kD2yD))−1.0],

(5)

AE =

AE0+KEI[2.0/(1.0+e(−kE1xE−kE2yE))−1.0]. (6)

AJ, AD, AE
[7];

x, y: ;

k: S k1, k2
[8];

AD0,KDI:
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AE0,KEI:
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Fig. 5 The autonomous pilot system based on

human-simulated intelligent schema

5 (Semi

Physical Simulation)
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5.1 (Tracking simulation)
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Fig. 6 Analysis of the USV course tracking control

5.2 (Autonomous pilot simulation)
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Fig. 7 Analysis of the USV autonomous pilot

6 (Conclusion)
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