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Fig.1 Outline structure of the wind driven aquatic
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Control system
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Fig. 2 Navigation control system of the aquatic plants comb—collect boat
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Fig. 3 Z-shaped test result and rotation simulation results

BRI H KU R AR 2 9, 7E LTI
K N TN HEA T, 00 25 S an il 3a s . SR
ol 22 0 R = (D) B e 5 159 20 an =X (3) s
BT

o(k) +a,@(k - 1)+ ap(k —2) = b,8(k) +
b8(k - 1)+ b,8(k - 2) (3)
K ia, . a,.b,.b,.b, 5K, T HK,

K (4) PR B3 4 e /N — e i kAT

a6 (3) AT S EORY L K R 3a iR

http://www.shhydxxb.com

JIT I B4 IR F618 (k ) FIRAA AL 10 #1 o (K ) 19 5000
RAR(4), 11 a,.ay.b, b, by BIE, HE— 155
K=0.74,T=21.74,
g(k)=a(k-1)+G(k)[e(k) -4 "(k)a(k-1)]
P(k = Dip(k)
L+ " (kE)P(k = D)y (k)
P(k)y=[1-G(k)y"(k)1P(k - 1)

G(k) =

(4)



51 RIS O AR R RGBS IR 935

XA cg(k)=l-¢k - 1), - @k -2),8(k),
S5(k-1),8(k-2)1; 0(k)=la,,ayb,byb],
ZHA T G (k) R 3 55 56 B 5 P (k) R 7 25
yil e

R T B UEHE SR (A IE AR B ] 4 SE G
5 S Il S A T LA o e i A v S S
PO BRI A o AE AR LA 1 m/s BUEE TSI 4R
LT 5T 3 B 2z 3, SR 5 i KUHILAG #a &) i
F I KA (45°) IR R A BEARAS Y A i
] A AR K F) 540° B, 45 1k R R A 1E SR
5 ELABEALL [l S 06 285 RN 1] 3b, AT LA 475
FRAMAR IR 242 R 1.29 mo 76 RV EER2A N T,

FHESIEL U, i 5 R 405 53 PRI O REBILA £
RN DRUHIL B 3 S RS A2 2 15 20 8 A T AT o
TEBRER B E B AR K p, H p, . ZEE L A H
A, M p,,  FEE/NTIRER B bR SR
B VFAE Dy, B UK D) 400 SR 03, B 2
Dot T . EFEIE B BLZHE 5 5 MR E IR
I 2B E B AR AL I IR AT L 5 N AR
PR
F1 45°EHERKEER

Tab.1 45 ° rotation test results

FF5 WHLEE f RS S
Serial Number Fan angle/(°) Radius of gyration/m

PR SR I S, ok 4 AL X . N o
PTG RS A 1T A AR [ i . oo
SEEME N 1.22 m, bRifE2E R 0.28 mo 38 35 X HL A 4 45 170
FLAE A AR TR SE R AT S A o 5 45 1.03
6 45 1.70
3 AR SR 7 45 1.19
AU 1S AL R AT 4 7% ; K o
SRR BE BAR S p, (2,57, ) (n = 1,2,3, ), 4] 0 45 1o
SE T w, IR S HTAE (x, y,) >R H LOS il 7 11 45 1.19
AR B AR AR B o, R H AR AT ;SR 5 42 12 45 1.19
b A 1o 4 S g R A 2 A B KB AR B 6 13 45 081
2y
BoEEge | Cn) o meme |0
Set path 1 _,—> Heading Controller 1 FELms
LOS Aquatic plants
e ] [ comb—collect boat
Desired speed | us ug | Speed Controller | g
(%x¢,7%)

B4 #EFHRFIEER
Fig.4 Control system block diagram
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Design and test on the navigation control system of the aquatic plants comb—
collect boat

LI Zhijian', ZHU Hao', WU Gang®, CHEN Leilei', CHEN Yaokun’
(1. College of Science and Technology , Shanghai Ocean University, Shanghai ~ 201306, China; 2. Changzhou Huaxi Fisheries
Co. , Ltd, Changzhou 213311, Jiangsu, China; 3. Shanghai Haidan Biotechnology Co. , Ltd, Shanghai 201306, China)

Abstract: The aquatic plants comb-collect boat has gradually become an important equipment for the
management of aquatic plants in river crab breeding ponds. In order to realize the automation of the aquatic
plants comb-collect boat, an automatic navigation control system for the boat with a fan as the driving device
was designed and developed. Firstly, a set of the aquatic plants comb-collect boat software and hardware
control system was designed; Then, the dynamic model of the aquatic plants comb-collect boat was
established and verified by experiments; Then, the motion control and path tracking of the aquatic plants
comb-collect boat were realized by using the heading estimation PID control method and the LOS circle of
sight method; Finally, the speed test, path tracking and waterweed harvesting experiments were carried out
in the farm. The results show that the maximum speed of the aquatic plants comb-collect boat can reach
1. 14m/s, the PID heading control method and the LOS circle of sight method can accurately realize the path
point tracking of the aquatic plants comb-collect boat. In good weather conditions, the average error of path
tracking is less than 0.96 m. compared with the manual method, the cleaning weight per unit time is
increased by 94. 3%, which effectively reduces the labor intensity of harvesting aquatic plants and improves
the automation level of aquatic plant management in crab ponds.

Key words: aquatic plants comb-collect boat; water weed management; wind driven; path tracking; sight

guidance
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