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Design and Experiment of Electric Self-propelled Maize — Peanut
Strip Compound Planting Pesticide Applicator
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(1. College of Mechanical and Elecirical Engineering, Hebei Agricultural University, Baoding 071001, China
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Abstract: A control system based on STM32 microcontroller was designed for the electric self-propelled
maize — peanut strip compound planting pesticide application machine, in order to meet the agronomic
requirements for the pesticide application of maize — peanut strip compound planting. The selection and
design of key components such as the driving motor, steering mechanism, spray boom and anti-drift
device, and pesticide application pipeline for the pesticide application machine were carried out. Real-
time data collection is achieved using flow sensors to monitor pipeline liquid flow and speed sensors to
track chassis driving speed. The incremental PID algorithm is employed to adjust the proportional control
valve opening in real-time. This dynamic adjustment ensures accurate and responsive control over the
pesticide application process. As a result, the system implements variable spray control. An APP control
software was developed based on Android phones, achieving remote control of the pesticide applicator.
The accuracy test of flow control showed that the relative error between the target flow rate of a single
nozzle after regulation and the actual flow rate 9 <<4.0% . The variable application experiment showed
that during the experiment, the average overshoot of the application system was 2. 7% , and the difference
between the application amount and the theoretical value was 2. 1% . The fog droplet deposition test
showed that the number of fog droplets deposited had a range of 4 drops/cm”, and the minimum
deposition amount per unit area was 35 drops/cm’, which met the national standard.

Key words: strip compound planting system of maize and peanut; electric self-propelled pesticide

applicator; variable rate application; APP control
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Fig. 1  Schematic of planting patterns for two rows
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of maize and 4 ~ 6 rows of peanut
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Tab.1 Parameters setting for different planting

patterns of maize and peanut
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Fig.2  Schematic of structure of self-propelled maize —
peanut strip composite planting applicator
LB AR 2. ZE AR Z Atk A 3. AT DUAF TR RLE 4.

WERIRS e S, L ATRERERT 6. K 7. FORGHA

8. AEAZ5WAH 9. BRI B 10. @R A 11 A A2
1208748 13 FRIER 148158 15 T IUAT 2L s ffedT 16, BK3)
RO 17 (S 18 BBk 19, Hn AR

BLAR A VE 2 7R B WEAT it 25 8 8 A% S LA
FEREIR LAY 5 P R G o WERT S S ZE M AT
20 A AT SR D AT SR e A AT Z B3 T ol
FFAL 3 2 0 R 4 AT 52 B0 B 55 R T it 28 s 1l
FORZG WA AELE 25O B IRk | Bl SR B B
FRAF LA, B U Sk 5 By SRR e TR R T, 2
T80 o U2 i 26 B L 491 O S 1 5 B 481 O S R
A T I S B 24 o A A 5 9K 3 n e B g B



218 A A ML OB ¢ W 2024 4
*2 TEZitSH LRI EE . #8H & 48 STM32 #5445 . FHL APP |
Tab.2  Main technical parameters K e 5 P A7 oo F 45 4 . o STM32 2 il 4%
ZH B AN AT e SR T4, R F AL APP
fe/m bo-Le R AR TP T S LA
HFE/m 1.2
M B 55 /m 40 1.3 T1EEE
Pl 3 BE/ (kmeh ) 2.0 ~4.3 Sl S S W B0 e e s 1 NI = i N ]
LI 2 kW 4.0 LRSS TAEHER G E 3 s, TAERE, BE AL E
B Bh i BL L e L TRV 72 NN 20 s . BTy
N b Seid i FHL APP RIS T I G E F AR A, 4 0K
W5 B/ (L min =) 10 - 12 H B W B BT K A AR i 25 B i 25 AL AT
TR A R/L 100 T RE SR S RE A STM32 1l 2%, 4K i i ook e HEAT 45
mgzﬁfﬁﬁfm 100 ) 422 A 4 R P HE AT R T, R G I AT I A AT
#EAdL BT/ ‘ T H R 5 R 5 R A . o 4 56 WU 3% R
i 485/ kg 600

7 IR B HL A% SRl AL 8 i A Sl R 9K sl
BLAY Bl 3 A% 3% BN OKSh 58 , 52 AT ZE DI BE 5 DU AT #% 1]
DU Hh 5 10 KT B o B R AT 20 2 Ao 3 o Fi AT
F18 e 245 15 0 B ) % e 20y S B0 it 245 AL 1) 5 % B R
PR 0 005 R A, 3 e e Bl 4 9 Yt 24 AL

LR W25 R G0 2, 8 i iz Bl i 1 e
GHUATHE, R GUARIIE IR B AT Bl T A Sl Y T
o MR SN OU N SUEE R E L, B AT
1LHEZGHLRS S AN 25 150k o 55 4h, E4E RG] A 3)
K L A I A O AL R e i R dlE AR B AL
APPSR AE N BRI 2%

ik 1750 HELT (%) i HE
%0 HWESR | | FEER G RaR LRk
| \ | %
v I
FEPHRAE oo worEfs | STM32
e A e

y v v v

v v v v

B || | R ez | (EALE | | EALE || ASEHE | |
PR | | ehime| | Tehiin| |Fehliee| |mng| | 85| | 455 | | HESR
K3 RELAFHER

Fig.3 System working framework
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Tab.4 Flow accuracy test results
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