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1. AGV trolley ; 2. Navigation line sensor ; 3. Obstacle sensor ;
4. Positioning frame;5. 6. 7. Y, Z, X axis synchronous belt slide linear
guide module; 8.9.10. First, second, third motors; 11. Triangular
frame; 12. Three—level three—dimensional structure; 13. Power
supply; 14. Motion controller; 15. Hopper; 16. Peristaltic pump;
17. Bait transfer pipes.
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Fig.1 Schematic structure of autonomous
mobile feeding robot
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Tab.1 Synchronous belt linear module
stepper motor selection

PSR AR HLAE fi th R

UKk ALY

Drive shafts Motor type torzlzl(j(ill\}% m) Ratedn(l);top;‘tvo fthe
X#l X-axis  57BYG250C 1.78 100
Yl Y-axis  60BYG250C 3.50 400
7§l Z-axis  60HBR102A 3.60 400

NP 2 7R, PR IR 2R 32 2 ply o) AR
sk MREhAR IR IE 4 A A . BT
il R A A B, 3 ok S A s O 3 2 R
gy F AL SRV i, PR T R R AR
GERIORTTRE W | RPN U SUR LR OAEk s S =
AT AT BR PHZE RN AE PO 2 %) 2 A PRIk H R TAE
ST . AR AR Sk e R R 3 A 1T
RGBT LUE H T 200 1AR 0 TR o
BN R 35# G F Gk B R IR A A
ALY Y (R KU, I T PR B AR 1 OB M,
SEINE 2R

LoOREsR 20 B4R RSk ;3. B EE 4. I 3h4E 5. BRI 6. AT
BRELE 7. AREEE T HEk 5 8. B A .
1. Hopper; 2. Reducing couplings; 3. Peristaltic hose; 4. Peristaltic
pump; 5. Cylindrical clamps; 6. Rigid tube fixings; 7. Hose to hard
tube coupling;8. Transparent rigid tube.
2 ERRREETEE
Fig. 2 Schematic diagram of the bait feeding device
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Tab. 2 Peristaltic pump specification parameters

7 ) — .
N F % T M i
L) eS| RS I *.P DIL
Model  Motor t Voltage Power Noise/  Flow rate/
ode otorype speed used/W db (mL/min)
number
313 FME  DC24V 3095
<3 <
KB/ZL, BBl 507 t/min 6 70 (35#)
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Fig.3 Control system hardware composition
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Fig.4 Control system schematic diagram
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Fig.5 Stepper motor drive control schematic diagram
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Tab.3 Main hardware parameter settings
. 8 s vy 2l S/ - [ P
: maWE s ovsm O mmwge  mgomE o ROGRR
WH . Vi . I . I} [h)
Start—up Trigger Pulse Return to zero  Maximum ! Maximum .
Item . Start—up Acceleration Time
sequence  method equivalent speed speed stroke
speed/flow
AGV /N FL -
AGV trolleys 1 Leveling 0.6 km/h 0.6 km/h 0.8 km/h 2s
LB CiN e 3095 mL/
o 5 . . - - - - S5s
Peristaltic pumps Leveling min
X-IHEHEEM 4 B 22 Jik #/mm 50 mm/s 50 mm/s 2000 mm/s 2 000 mm/s> 100 mm -
X—axis motors Pulses
i ,
Y’H;EFB‘M 2 Dkl 22 ik #fi/mm 50 mm/s 50 mm/s 2000 mm/s 2000 mm/s> 100 mm -
Y—axis motors Pulses
7%@@1 3 Dkl 110 fpk #ft/mm 50 mm/s 50 mm/s 1 000 mm/s 300 mm/s’> 2 000 mm -
Z—axis motors Pulses
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Fig. 6 Program work running interface
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Fig.7 Autonomous mobile feeding robot field test
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Fig. 8 Operation diagram of autonomous mobile feeding robot system
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Tab.4 Experimental results of autonomous mobile feeding robot tests
- MRS Feeding accuracy TR Feeding efficiency
Experimental  DFFEORGLE SRR B BORATE -
group Target feeding position  Actual feeding position  Feeding error amount  Feeding rate/ Feeding time/s Feeding quantity/g
(x, ¥, z)/mm (x, ¥, z)/mm (Ax, Ay, Az)/mm (gfs)
(490,50,100) (495,49,102) (5,-1,2) 1.88 5 9.4
1 (490,50,800) (492,52,804) (2,2,4) 1.84 5 9.2
(490,50,1 500) (487,55,1503) (-3,5,3) 1.62 5 8.1
(490,50, 100) (493,51,99) (3,1,-3) 2.02 5 10.1
2 (490,50,800) (492,53,804) (2,3,4) 1.90 5 9.5
(490,50,1500) (494,52,1504) (4,2,4) 1.84 5 9.2
(490,50, 100) (489,54,103) (-1,4,3) 1.96 5 9.8
3 (490,50,800) (494,53,799) (4,3,-1) 1.86 5 9.3
(490,50,1500) (493,48,1503) (3,-2,3) 1.74 5 8.7
BAh TR A RGP RET T A (3] KAL®, IR, KN, % EREHE AL
HIPERE T HT . SAE5E 0 A T35 A 1 L 1% IR A B RSk [T ). AAVURS 1 3 in T4
LA A AE LIRS B R MU Ay T4 T 2 202302 105 12 |
ZHANG L R, SUN Y Z, LIU L M, et al. Multi-sensor
%‘B(]Eﬁﬁo @ﬁﬁfﬁﬁﬁiﬂ%T#%ﬁﬂE%}ﬁ% ’ fusion localization algorithm of mobile robot without
AR AT A — Lo Pk A m BR . ol an, 7553 A4 odometer [J]. Modular Machine Tool & Automatic
M FRFEIAGE T, Hlas A B9 RSN B8 1 A v VAT A Manufacturing Technique, 2023(2): 109-112.
B B KR RS T LA (4] MR AR TR BOE VK K AP B R ST
FEAE— SO AEHL B ARG RECR T3 | LRI o D I IR, 2018
j]ﬂﬂ gﬂ.‘_ Eﬁ%ﬁﬁﬂfﬁ%k }?éﬁ%f’ﬁ S E’J}\I CUIL L .Research 'on the control system of lasefr waﬁhing and
burnishing machine based on reverse engineering [D].
BRSO R A £ I0E. Zibo: Shandong University of Technology, 2018.
ARt A ER BRI AN (5] s, e BRSO REIH). A4
SR U I, RN 1 AR SR SE B9 28 1, 0RO ok HURS F LI TH A, 2008(3) : 49-51.
ﬂeé@&*z{%:&‘z{/\ T%ﬁ E/]‘u%%ujj l"—J I_JH—J“&%F WEIJ, LIU P Y. Development on the mobile robot and it's
ij Tﬁﬂ?’%?ﬁﬂﬂﬁﬁﬂz % E{’[ﬁk% *H{%‘E’H‘ control system [J]. Modular Machine Tool & Automatic
. Manufacturing Technique, 2008(3): 49-51.
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Development of an autonomous mobile feeding robot for eel farming

LIU Zhixin', LAI Leijie', YUAN Quan®, ZHOU Wenzong®, XU Zhen'
(1. School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620,
China; 2. Shanghai Academy of Agricultural Sciences, Shanghai 201403, China)

Abstract: In this paper, an autonomous mobile feeding robot system for eel farming is developed, which
mainly includes AGV handling trolley, XYZ CNC electric synchronous belt sliding table linear guide module,
feeding peristaltic pump, motion controller, etc. The AGV handling trolley detects the guiding magnetic
stripe in real time to determine the working path through the sensing device. The motion controller outputs
pulse signals to the stepping motor of the XYZ three-dimensional CNC electric synchronous belt slide table
linear guide module to achieve the spatial positioning of the robot feeding position. By controlling the
rotational speed of the peristaltic pump drive motor, the precise feeding of bait and the stability of the feeding
process are realised. Nine prototype performance tests were carried out for the three-layer three-dimensional
eel pond with a target feeding volume of 9.5 g. The results showed that the average error of the robot spatial
positioning accuracy was (2.1, 1.8, 2. 1) mm, and the standard deviation was (2.6, 2.3, 2.5) mm, and
the average feeding rate of the robot was 1. 85 g/s, and the average feeding volume was 9. 3 g, with an error of
less than 5%. To assess the stability and reliability of the system, the robot was operated continuously for 50
hours at a travelling speed of 0. 5 km/h without technical failures or system interruptions. In conclusion, the
autonomous mobile feeding robot is stable and reliable, with high feeding accuracy and good feeding effect,
which has strong practical and popularisation value.

Key words: eel farming; autonomous mobile feeding robot; AGV handling trolley; XYZ synchronous belt

guide module; peristaltic pump
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