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Abstract

With the development of agricultural equipment modernization, less efficient human work meth-
ods are no longer suitable for the needs of mass production. In response to the above phenomenon,
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an integrated agricultural intelligent trolley with water spray and pesticide application is designed.
Firstly, the overall structure of the intelligent agricultural trolley is designed, and the shock ab-
sorption spring and DC motor are used to achieve normal walking on rough land. At the same time,
a turbocharged spray gun is designed based on centrifugal pumping technology, which can auto-
matically adjust the spraying range to achieve long-distance spraying. Secondly, based on the con-
necting rod structure and the screw drive combined with the lift, the pesticide spraying mechanism
that can be folded and lifted autonomously is designed, which can increase the range of pesticide
spraying and improve the efficiency of pesticide application. Finally, the data is collected through
sensors and other sensing components, combined with PID control algorithm and 32 ARM micro-
controller technology, to realize the autonomous driving of the trolley, which improves the flexibil-
ity and convenience of crop watering and pesticide application. As an agricultural trolley that real-
izes independent planning of routes, completes water spraying and pesticide application, it has
good application prospects and wide market demand.
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Figure 1. Overall structure diagram of integrated spraying and medication agricultural smart vehicle
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Figure 2. Control of the upper and lower belt transmission mechanism
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Figure 3. The belt drive mechanism that controls the shaft winding
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Figure 4. Schematic diagram of the internal structure of the turbocharged spray gun
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Figure 5. Schematic diagram of the folding device
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Figure 6. Model of pesticide spraying mechanism
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Table 1. Risk level and height adjustment table
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Figure 7. Drive device
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Table 2. Comparison table of different types of motor scheme selection
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Figure 8. Fixation of the entire frame
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Figure 9. Apply pressure to the entire frame
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Figure 10. Whole-frame meshing
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Figure 11. Stress diagram
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Figure 12. Displacement diagram
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Figure 13. Strain diagram
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Figure 14. Safety factor diagram
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Figure 15. The drive process of the intelligent agricultural trolley

15. BRERMANERTNRIZ

DOI: 10.12677/met.2025.144046 474 IR N ST N


https://doi.org/10.12677/met.2025.144046

ETH %

5. RAERNEEHTE

BB RN AR R SR 32 ARM 0L, DL HLUAAZ OB R LIR B | Dt A% IR Ak
AT A SRS AR UL R AL A SR R A o A8 B LT N PR P2 T, SRR SRR A B 45 1
B R AT EALAIE,  SEELBA B VR ML AR 2GRk . AR RE/D A RO IR B AR I &) 15 P

T2 RGN ZR & DIRES SEBL, AR AR e/ N AMETRT DOR A b e RGREE, 8 3h iR,
M HATEL 0.5 m/s (AT AE, [RIR 58 pREE A AR Bk Fe 25 0 R Th RE .

DAL 3 . oK d ik . WOLT IO RN R 48, T8I 8 RER 2 B e d i B oo s TR
SHATE SR G SRR HIPATHIZFE, WTTSCBUE e ah[8]. TN BB RGN 16 Fir.

G N T
FEBARSE BEFERAT HMITHH

17
| EAREE N B
KN BiEt
ELTT T || saEmiE

Figure 16. Driverless system architecture
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