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Abstract: Corresponding to the influence of the complex environment at sea on the maneuvering perform-
ance of unmanned surface vehicle, the heading deviation control of unmanned surface vehicle based on fuzzy
proportional integral differential ( PID) is studied with the interference of wind, waves and other environmental
factors, and an on-board motion control system combining DSP ( digital signal processing) with ARM as the
core controller is developed. The unmanned surface vehicle remote control system is developed by using Alib-
aba Cloud server, Web server, Apache server and MySQL database. Experiments show that the developed un-
manned surface vehicle control system has the functions of remote communication, motion control, status moni-
toring, data storage and data sharing, which can meet the design requirements of real-time remote communica-
tion, motion control flexibility and accuracy. This can further improve the accuracy of the control of unmanned
surface vehicle tracks, and lay the foundation for the research and development of intelligent coastal boats.
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Fig.2 Controller of the USV Fig.3 Motion control system architecture diagram of the USV
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Fig.7 Diagram of the control interface of the shore-based network
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Fig.9 Navigation motion control structure diagram of the USV
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Fig.10 Surface test diagram of the USV
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Tab. 1 Remotely control the real-time test table

M3 H B Test date M3 5 Test location FER A [E] Delay time/s
2021 =09 -01 JE T AT B8 51 Xiamen Garden Expo Garden 0.33
2021 -10 -26 JE T BE AR 18 55 31 Xiamen Garden Expo Garden 0. 40
2021 -11 -22 JE 17K _Eig 3.0 Xiamen Water Sports Center 0.18
2021 =12 -25 JE 17K iz sh .0 Xiamen Water Sports Center 0.20
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Tab.2 Advance performance test data

. HLFEE/ (v - min ™) R/ (km - h™') IR/ SiF e B R B T/
Motor speed USV speed Acceleration time  The time of boats speed reaching stabilization
DS 180 1.5 1.3 2.1
S 480 3.4 1.9 2.5
H 780 6.4 2.7 3.6
1100 9.2 3.2 4.6

4.3 USV iZFZ=H T EITR EF MK

HRYETCARER EZSEL, T REJC AR 6 R G000 RARCHE R et RSO B B AT L
FVGEMUER . F AT B m] 24253 AT 1 PID 4556 SE 96 AT PID S8, S [l A2 SE e AE M
Bl [ -60°, +60°], fEmpashfmliiiln, mFERA BT Pt s, B LS 58 s 7 25
MySQL ¥4l e A7 i Bt #EA7 70 o ARl MySQL Ei 8 e A A i e A 7 8cHis , ik MATLAB Ak b3 %% 4k i
B, ZEA AT ) K NVE A b ] AT AR S A A B T A NE B A TR E h L, anlEl 11 R,

Bl 11a SRk JC AER F PID 5600 BLZA TR SE IR Bl K], ZRbrohadg s, £0hR hZesi; & 11b
AR PID i 0 HAA TR PR A, b LA AL e IR Z,, I (i d o SEPRATZ .
Bl 1l b, it SEPRZE 5 0 B 2 i 18 25 1158 AT A R 9w AT EE 254 5 my (&1 11b i A el itk J= i 45
il A, PRI SRR T T, e R IRATEE S 1 m,

a)PID #3 [&] Trajectory diagram of the PID b) BRI PID ik ¥l Trajectory diagram of the fuzzy PID

11 USV E&ITHHITE
Fig.11 USV straight-line trajectory diagram
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Fig.12 Expected and actual course of the USV
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Fig.13 Rotation test trajectory diagram of the USV
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Tab. 3 Roving radius table

it ff5 Rudder angle/(©) DS S H F
10 8.31 6.76 5.23 4.24
20 7.25 5.53 4.32 3.81
30 5.94 4.72 3.15 1.34
40 4.38 3.72 2.74 —
50 3.43 2.42 1.83 —
60 2.23 1.89 1.63 —
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