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Fig.1 Domestication device function diagram
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LRI s 2. B 3. Bk =4 4 R AL HL; 5. LB
6. BERIAAT s 7. k24 8. K 0e: 9. EBE Sk 10. TR
Bk s V1t &y 12, S50 &S0 13, KR L 4 5 14.
KBHREM SZ 285 15, MI6 FERMRAT; 16. 4k 17. MO 2,
18. K N ALl ; 19. & HMBIE E 55 20, Fwd; 21, Bod bk
22. FHARAAAL AR 5 23. B BEIE IR

1. Hopper cover; 2. Hopper; 3. Upper flange; 4. Feeding motor;
5. Motor cross plate; 6. Screw conveying rod; 7. Lower flange; 8.
Lighting; 9. Upper camera; 10. Lower camera; 11. Control box;
12. Control box bracket; 13. Solar panel battery; 14. Solar panel
bracket; 15. M16 connecting screw; 16. Floating body;
17. Counterweight frame; 18. Underwater batter; 19. Battery fixing
ring; 20. Sound device; 21. Counter weight; 22. Anodized zinc
oxide plate; 23. Anchor chain connecting ring.
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Fig.2 Domestication device diagram
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Fig.3 Domestication scheme flow chart
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G PRI 350 DRV T SRR A BE 5 S TR B A2
I35 F ) Fy 235 ORI 3 A AR 2K P D 1) R L 1) Y
i

G is the gravity of the bait; 6 is the inclination angle of the lower
part of the bait box; f is the friction of bait; F, and F, are the
components of the gravity of the bait in the horizontal and vertical
directions of the bin, respectively.

E4 EHZHSTE

Fig.4 Force analysis diagram of bait

H T PR VR P P ) 28 2 52 ) r LI A 3, Ry
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Fig.5 Screw conveying rod and spiral blade
*1 BESTHEXZR
Tab.1 Relationship between voltage and blanking quantity
s 6 WA T A BT T R e
R Rotation Six repeated baiting experiments/ ( g/10 min) Average baiting per T/‘F(EE' )
Voltage/V . . . Standard deviation
speed/ (1/min) 1 2 3 4 5 6 minute/ ( g/ min)
15.0 13 1170 1180 1180 1185 1175 1180 118 0.50
12.0 11 1130 1120 1135 1 140 1 140 1120 113 0.84
10.3 9 1045 1035 1 055 1035 1 040 1 050 104 0.82
1.3.2  BRIEHEN R SE LN 2 FoR,

REVR AN AR ST iy A BH AEAR Yt 20 K P BE
il A AR P 2L A S Ll PVC A BRI
Jat Pl VAR B < R 917 7K 2 Sk AL B, 22 2 A Tl 2
NER, S B AR, B R RN SR
ARV BE, AEE WA IR . K I RE AR i 4
PIARAE B35 22 B IR AE 2 M BRI R RE,
R A FH BE AL IO ml fy O e 8 7 B A s ]
TN TARIREE T 388 TAR

o PRAEBE PR AL I BOR MR I SR T SR
2V & R, 3457 KRG T 2 TOUHE AR
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SR, BB RN 27.47 Wh, ik H] 4 Bt
12 V10 W i1 2K BH BE AR I 3k 349 473 7 B 3% 22 2 Y
Ji R OR B REAR R 20 o K P BE AR S 2R Y e
A B LN 3, AU LSS A1 8 X5, FE I
M DX HEAT S, A5 B BORE AT A5 L X4 445 2
29°32" ~31°04", [H B 1 K BH RE AR SC 48 1o fhi A
10 33° 5 i DR H 4 H, =12 372, 56l
TERRE IR (9-F-42 H e S it B H Rz - h) 2%
W)

H=H, x2.778/10 000 (2)
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Tab.2 Daily power consumption of each subsystem
iH Gt RS TAER ] Fe i
Ttem Electric current/A Power/W Working hours/h Power consumption/Wh
i #% Router 0.30 3.60 2.00 7.20
H1, 4/l Motor 0.33 3.96 0.20 0.79
1%k Camera 0.75 9.00 1.67 15.00
Z#1F) Sound 1.12 13.44 0.33 4.48
Fiit Total 2.50 30.00 - 27.47

ZIH5, H=3.4 h,

KPFHBEA A H L Wi Q, (Ffii: Ah) , 2%

KN

Q,=IxHxK, xC, (3)
AT K PH R AR M 4 e A TAE LR, A5 K,
Shy b DR 8 1E R AL, i 0.936 2;C, SHBIE &R
B, FERH A KA T ROR S
RERRIR , — M 0. 8,

S, 0, =5 Ah, A H A HLRHE K T4 1
FEHLEL , RIIASKPH B b 78 28 G006 J2 2 5 7 B A
REVR AL T 25K 5 61T 30 Ah 5Pl it , BEAE I AL i 2L
13 d BT AE A, i 1, PRI 8 A S B 00
TR E TAERBIEHEN 1 AT S
1.4 #EHRFEIZT
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time controller
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Fig.6 Schematic diagram of control system
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M A BT 0 PR RRR AL ; WoLo D435 B TE IR K
g WLy NBEEBIR 60 AN KE; By % B IEFEIEO
o By WA EWRUEIFOAE: O MR EE L,

M is the initial stabilization center of the device; 6 is the rolling
angle of buoy; WL, is the waterline when the device is floating;
W, L, is the waterline when the device is tilted by 6 angle; B, is
the floating center position when the device is floating; B, is the
floating center position after the device tilts; O is the center of
gravity of the device.

7 IREtTETEERE
Fig.7 Schematic diagram of

initial stability calculation
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ERRIZL b TR O R ) AR AR 2, THRA
Vih, + V,h, + V;h,
Zyy = m (7)
Kb, REEB RO B A m,

ZTE B EHK AR 0.119 m’, FRO
e [a] AL B3 25,4 0. 052 m,

THERE B I Aa e, Yk B e K- 5 1]
LA 6 MRS TR0 By Wi — MR sh 2=
T By, K WL, 2205 WL, M g3 8 1Y
YR, By MR LR 125 V0 By ARIEEL M
RIE R, DAB MR 24275 5

LY YN W)

/

B,M = (8)

o1 Ry e B KA B A BN LR 0 X i
TR A, m*
ke BT A R
H,=BM+z, -z, (9)
gt E L H, Ry 0.37 m, (I UAT AT 8
o g R AR (2011) ) i v P A AR XT
IR R E R BR BN T 0. 15 m, R4
AR o BE R T TS B SR (A, 2 W e ke B i I
T Z IR PEEIR

x3 RERWHELSE
Tab.3 Height of gravity center

of each part of the device

. Fh WOH
) Mass/  High center Moment/

ftem kg of gravity/m (kg + m)
VA& Floating body 25.0 0.289 7.225
BB 22 Counterweight frame 50.0 -0.815 -40.750
#1454 Bait box 9.8 0.625 6.125
T} Bait 25.0 0.525 13.125
K BHAEMR Solar panel 9.6 0.783 7.517
AL E Yt Lithium battery 2.5 -0.320 0. 800
3t Total 122.0 -0.049 5.880

A 2 A T A 1 B AR o R Y
BEhME N . ARG L TE KRS O,
ERSR R, O T ORTTEOR T RE R0
B E A B I BEIR B SR, I R A A
JAIRINT 3 s
B [ A SR S A =0
J+AJ
pVH,
AT R A T, 5 T B sh i k

T=2m (10)



24 WIDRAR 25 6T EVA B85 i I B BT S 5 423

m? s AJ Ay B S A — A A =0.2)
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Fig.8 Sound pressure measuring point
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Tab.4 Sound pressure value of each measuring point

I & 55 Measuring point

i H Itel

JLH ttem A B C D E F c H I J K
75 & Sound pressure/dB 92 92 92 90 85 89 92 92 92 92 92
KA g 92 dB BRAIRTE E i 85 SEEh.

B i 75 5 2 K T L 8 2 2 A
BOK A PR AL K 4 358
G DR RES BT P A
W IRAR.
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IR S KBB4 LT 659 5550 9
BB, SR 8PS 8 7 A B . P
9 SRR 5 LT 796 AR 2 91

DAL EAR 1 m R RERG IO,
WA G T H IS HE Y B PN A B BT 3R
FRIRAER N 10 fR .,

RERITAALH

R T-E
LR HRER % E RN E G, 2T
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23 15 d 25 WYL, i fE R E % 40%
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Simple domestication experimental pool
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Integrated domestication experimental pool
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Fig.9 Aquaculture pond
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Fig.10 Statistical range of fish aggregation rate

MEEAS DI B B i SR e 28 fb ff BE T
i 2y AL 2 3 A 12 W5 8 TF R4l
49% , %9 58% , H Ik S 5 v i AL 8 Uk
JEHa TR 95% , i ik 3 99% (A 2 45
2 d YL, 2 S m b IR AR R R IF AL, R
W23 YIS 1R 2% A1 B3 BEXS 94k & LR FFICIL
HERHAS U B I T S al bk R 5 P e 52
B A S B A AL A B AR T m L, 25
UL 2 AT B TR AR B AL R I 12 7R

http://www. shhydxxb.com

—s— S8 Control pool

—— R ZYIMLSEIGHE Simple domestication
experimental pool

—a— ERAYMSLHE Integrated domestication
experimental pool

100
kS
° 80
PR
‘}&SE 60
®S=
Nas
&Ed
@ 20
-
0

0 2 4 6 8 10 12 14
B 1A Time/min

11 LI REARRERRIERTL
Fig.11 Time-dependent changes of the aggregation

rate of O. fasciatus during domestication
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Design and experiment of fish acoustic domestication device based on EVA

HU Qingsong', ZU Xilong', WANG Yi', CHEN Leilei', ZHANG Shouyu’, WANG Zhenhua’, ZHOU
Yongdong®, LI Jun'
(1. College of Engineering Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China; 2. College of Marine

Ecology and Environment, Shanghai Ocean University , Shanghai 201306, China; 3. Zhejiang Marine Fisheries Research
Institute , Zhoushan 316100, Zhejiang , China )

Abstract; Aiming at the domestication demand in the process of proliferation and release of marine ranching,
in order to improve the effectiveness , reliability and operation convenience , a fish acoustic domestication device
based on EVA material was designed, and the application experiment of the device was carried out. Taking
EVA solid material as the floating body, the overall structure of fish domestication device which integrates
remote control , acoustic domestication and fish behavior monitoring was designed. The natural feeding angle at
the bottom of the hopper was determined according to the characteristics of domesticated bait, and the screw
feeding control device is adopted to realize the uniform feeding of bait as required, with the feeding amount of
113 g per minute. The overall average daily power consumption of each subsystem is 27.47 Wh,and a solar
energy supply system is designed to meet the needs of regular work of 13 consecutive rainy days. According to
the calculation, the metacentric height of the device is 0.37 m, which meets the requirements of the code,
and the natural period of rolling is 2.3 s, which avoids the main wave energy frequency, indicating that the
device has good wave-following motion characteristics. The acoustic domestication experiment of Oplegnathus
fasciatus was carried out. The experiment showed that after 25 times of domestication,taking the aggregation
rate of 40% fish in the range of 1 meter in diameter at the domestication point as the standard , the aggregation
duration of the control pool was 28 seconds,the aggregation duration of the simple domestication experimental
pool was 115 seconds,and the aggregation duration of the integrated domestication experimental pool was 473
seconds. From the perspective of the change of fish aggregation rate, the simple domestication experimental
pool tended to be stable at about 49% and finally reached 58% after 12 times of domestication while the
integrated domestication experimental pool tended to be stable at about 95% and finally reached 99% after 8
times of domestication. The developed device has been applied in net cages and open sea areas, and good
results show its effectiveness and reliability , which provides solid foundation to improve the fries releasing
effect.

Key words: marine ranching; EVA material; acoustic domestication device; aggregation duration;

aggregation rate
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