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Abstract
multi-functional underwater security intelligent robot based on the capability combination technology is proposed,

In order to ensure the normal marine shipping production and operation, a technology of a

which makes a breakthrough in the system integration technology of the robot, realizes high-precision positioning in
autonomous navigation and target recognition processing, and provides technical support and feasibility reference for

the application of underwater security intelligent robot.
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System integration scheme of underwater robot

Fig. 1
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Fig. 2 3D model of underwater robot
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Table 1 Parameter table of underwater robot
EZi i
R f/mm 390 (5 ) x900 () x330 (&)
FiE/ kg 98.5
1, =2.737
1,=9.077
BB kg m? £=10.20
I,=0
1,,=0
L,.=0
L/ mm 0, 0,0
% S ¥t/ mm 0, 0, 8.84
M4 Fossen BIIE!Y, KN BELBTHLAS A

M AEL Bl 5 7 FE AT LI R Ry

My+C(vyv+Dyv+g(n)=1,+7, (1)
K veluvwpqr]", BRIRKFE LI
NTEREAR A FR R T S BEFI AL . n=[xyz
(p@l//] Ry H T AR AR R A B R . MRS
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Mg D (v) RIS 5 RE; g 2 AR
LR i By A I i o, AR AR 1Y 3K B
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M =My, + M, = diag{98.5,98.5,98.5, 2.74,9.08, 10.2} -

diag{—67.74,-131.16,-192.62, - 8.39, —13.96, — 9.95}

(2)
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Fig. 3 An example of depth control without interference
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Fig. 4 Cruise control results of underwater vehicle
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Fig. 5 System structure diagram
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Fig. 6 Block diagram of image recognition system

i wak iy kP SRR IR
B e 3T PG A R A B TR A5 R A 7 DY R
WA R IR LGN AN F A B AL
7, A R A o o Boi s AT AR £
Wt — 248 3 1 14 BB BT B 2 7R S — HLARRAIE 1)
i, M T PR R RAAE , 38 I S AR I P U
BB —ENTIEY .

4 HRIZ

KT REHLAS A S 2K U RE 22 By Y 2 g
W0y, A IE R TS A A SR B R B . A
SCER T RARE S AR o 2, 32 Z2 T RER K

TRBIE REHLE ANHAR , 58 B KT A B AR
AE A ShARIUN 5 WKBRAE 55, KT 22 B 8 REHL &%
B TR R B2 BB R SO R AT P T R
%, S ) B 5 R

2% 3k

[1] A0, ok, BOmms. /KT I RS KRS A
FEBUIR[I]. Bl 5K 5B, 2019, 2 (3): 1-6.

(2] ARAE, skFJE. TR 5 KR LB R G Al
SIERARD]. BoF ST Hp, 2019, 2(3):
74-79.

(3] FIJ7BA, i, JKTT A FR e e A o A 5 sk
IPERTFEBARZER (D], KA K HL, 2016, 2 (9): 1-5.

[4] ROBINSON R C. National defense applications of
autonomous underwater vehicles[J]. IEEE Journal of
Oceanic Engineering, 1986, 11 (4): 462-467.

[5] NISKI R, WARAKSA M, ZUREK J. Monitoring and
protection system of Tricity sea harbors in the context
of the EURO 2012[C]/ 2008 1% International

Conference on Information Technology. US: IEEE,

[6] =hu%, yuBE, X4k, 55, Lk RGEAEHE 3-1 LH
IR R B DN R G R D). LRSS LT, 2015
(6): 53-56.

(7] SREAL, 5KIE, VB, 5 KT AR RS LR
ZER[D). WEEE(EE, 2019, 34 (1): 11-18

[8] LI M, LIUS, WANG B. Review and analysis on the
development of ocean environment observation
technologies based on mooring platforms[J]. Journal of
Ocean Technology, 2015, 34 (3): 36-42.

(91 fxw, i/, Ly, . dk AR m % R SR
Fe KA AR F TR, 2017, 37 (3): 1-3.

[10] FOSSEN T I. Marine control system-guidance ,
navigation and control of ships, rigs and underwater

vehicles[J]. Marine Cybemetics, 2002 ( 28 ): 8292356002.

(RfERE: WED



